3/2020

ISSN 1310-8131(Print) ISSN 2683-0787(Online)

ZHOKPUHOAO2US

MemaboAaumeH cuHgpom u HagbbbpeyHu uHUUgeHManomu
— umam Au Bpb3ska?

Metabolic Syndrome and Adrenal Incidentalomas - is There
a Causal Connection?

EMouuoHanHa ocb3Hamocm u omHoweHue kbm xkuBoma
Npu hayueHmu cbc 3amAabcmaBanxe
Emotional Awareness and Life Perception in Obese Patients

CepymHu HuBa Ha uHkpemuHoBu xopMOHU Npu hayueHmu

=X
S
o
2
o
I
S
-
o
=)
-
Q
o
<
o
Q
&
o
Q
X
=
Q_
™0
o
~
o
Q_
S
(V]
<
Ka)
LQ

Bulgarian Society of Endocrinology




ISSN 1310-8131(Print) ISSN 2683-0787(Online)

EHL OKPHHOJIOINNA
ENDOCRINOLOGIA

CnucaHuemo ce uHgekcupa om/The journal is indexed by:
- Elsevier Bibliographic Databases, (SCOPUS) Netherlands
- EMBASE « EBSCO
« Bulgarian Citation Index

Editorial Board/PegakyuoHHa koreausi u cbBem

Editor-in-Chief: Maria ORBETZOVA
Iha6en pegakmop: Mapua OPBEL|OBA

'-‘

Honorary Editor-in-Chief: Bojan Lozanov
[ToyemeH a2raBerH pegakmop: boaH Ao3zaHoB

Axeaua TomoBa/Aneliya Tomova Kupua Xpucmo306/Kiril Hristozov
AHHa-Mapua bopuco6a/ Augus Koe6a/Lidia Koeva

Anna-Maria Borissova Maauna NMemko6a/Malina Petkova
Amanacka ErenkoBa/Atanaska Elenkova Mumko Mumko68/Mitko Mitkov

Feopau Kupuro6/Georgi Kirilov Muxaua boano8/Mihail Boyanov

Xu6ka boneBa /Zhivka Boneva Hapuyuc KareBa/Nartsis Kaleva
Xyauema lepenoBa/Julieta Gerenova Maamen MonuBanoB/Plamen Popivanov
3gpabko Kameno6/Zdravko Kamenov Pagka CaBo6a/Radka Savova

M6an LlunaukoB/Ivan Tzinlikov Pycanka KoBaueBa/Roussanka Kovatcheva
Uauana AmanacoBa/lliana Atanassova Cabuna 3axapueBa/Sabina Zacharieva
Kaaunka KonpuBapoBa/Kalinka Koprivarova @uaun Kymano8/Philip Kumanov

Kama Togopo6a/Katia Todorova Ll6emaauna TankoBa/Tsvetalina Tankova

International Scientific Board/MexgyHapogeH HayyeH cbBem

G. Erdogan (Ankara)/l. EpgozaH (AHkapa)

J. Fovenyi (Budapest)/1. DvoBenu (byganewga)

A. Isidori (Rome)/A. V3ugopu (Pum)

B. Karanfilski (Scopie)/b. Kapardpuacku (Ckonue)

P. Kendall-Taylor (Newcastle upon Tyne)/I'l. Kengba-Teliabp (Hiokacba Ha TadH)
G. Krassas (Thessakoniki)/T. Kpacac (CoayH)

J. H. Lazarus (Cardif)/ Axx. Aazapyc (Kapgud)

E. Nieschlag (Munster)/ E. Huwnaaz (MioHcmep)

S. Refetoff (Chicago)/ C. PecpemoB (Hukazo)

M. Serrano Rios (Madrid)/ M. Cepparo Puoc (Magpug)

bbA2apCKO gpyXecMBO No EHYOKDUHOAOZUS

Tom XXV / Volume XXV

Bulgarian Society of Endocrinology  3/2020




ISSN 1310-8131(Print) ISSN 2683-0787(Online)

cnucaHue EHgOkpUHOAO?Uﬂ mom XXV, kHuxka 3/2020

EHQOKPUHOAOUS]

Ob3opu

- 3aamano6a, E6eauna b., CugepoBa, Mupa B., Xpucmo3o06, Kupua K.
Memaboaumen cuHgpom u HagbbOpeuHU UHUUgEHMaAOMU - umam Au Bpb3ka? 141

OPUZUHCII\HU cmamuu

« IpuzopoBa, Tpaanka b., Aumumpo6a, Muaena C., Auako6, Aanuo C., TomomupoBa, LLBemeauna Li.
EmouuoHaAHa ocb3Hamocm u omHoweHue KbM >xuBoma npu nauueHmu cbe 3amabemaBaHe 148

« CmanueB, Ma6ea E., Opb6euoBa, Mapua M., TepzueBa, Aopa A., AaBueBa, Aeaana M., UrueB,
Aumumdsp A., NMempoB, CaBa B.

CepymHu HuBa Ha uHkpemuHoBu XOpMOHU Npu nayueHmu ¢ HoBoguazHoCMuUUUpPaHU

BveArexugpamHu HapyweHua 158

«bopucoBa, AHHa-Mapua U., UBanoBa, Arogmuaa b., TpucpoHoBa, boana LL., AakoBcka, Auaua

H., MuxatirnoBa, EBzeHua H., Byko6, Mupuo WU.

YpuHHa GogHa koHueHmpauusa, TPOADb, mupeougHu xopmoHu npu 6pemeHHu 6GbA2apku -

pe3yamamu om ckpuHuHz2080 npoyuBaHe 175

KAuHuyeH cayuat

« CmanueB, Ma6ea E., CmanueBa, Aca A., beueBa, EareHa A., Kocmo®, Manuo I, Op6eyoBa, Mapua M.
Cayual Ha gecmpykmuBeH mupeougum Npu NauUeHm ¢ eAeKmpokapguozpadpcku NPOMeEHU,
HanogobaBawu ocmbp KOPOHApPEH CUHGPOM 190

Journal ENAOCIINO0I0GIA vome . numver 572020

bbA2apCKO gpyxecmBo no

Reviews

- Zlatanova, Evelina B., Siderova, Mira V., Hristozov, Kiril H.
Metabolic Syndrome and Adrenal Incidentalomas - is There a Causal Connection? 141

Original articles

- Grigorova, Trayanka B., Dimitrova, Milena S., Dilkov, Dancho S., Totomirova, Tzvetelina Tz.
Emotional Awareness and Life Perception in Obese Patients 153

- Stanchev, Pavel E., Orbetzova, Maria M., Terzieva, Dora D., Davcheva, Delyana M., lliev, Dimitar A., Petrov, Sava V.
Serum Levels of Incretin Hormones in Patients with Newly Diagnosed Disorders of Carbohydrate
Metabolism 166

- Borissova, Anna-Maria I., Ivanova, Ludmila B., Trifonova, Boyana C., Dakovska, Lilia N., Mihailova,
Eugenia N., Vukov, Mircho I.

Urine lodine Concentration, TPOADb, Thyroid Hormones in Pregnant Bulgarian women - Results of a
Screening Study 182

Clinical case

- Stancheyv, Pavel E., Stancheva, Asya A., Becheva, Elena A., Kostov, Gancho G., Orbetzova, Maria M.
A Case of Destructive Thyroiditis in a Patient with Electrocardiographic Changes Resembling
Acute Coronary Syndrome 196

Bulgarian Society of Endocrinology



Ob3op/Review

MemaboaumeH cuHgpom u HagbbbpeyHu uHUUgeHManomu -

umam Au Bpvska?

3aamaHoBa, EBeauna b., CugepoBa, Mupa B., Xpucmo3o6, Kupua K.
Kaunuka no EHgokpuHonozua, YMBAA ,CB. MapuHna”, 2p. BapHa
Meguuurcku YHuBepcumem ,[pod. g-p MNapacke8 CmoarHoB”, BapHa

MocmwnBare: 02. 02. 2020/ PeBuzupaHe: 29. 04. 2020;14. 07. 2020 / INpuemare: 20. 07. 2020

Metabolic Syndrome and Adrenal Incidentalomas —is There a

Causal Connection?

Zlatanova, Evelina B., Siderova, Mira V., Hristozov, Kiril H.

Clinic of Endocrinology, UMHAT ,, Sv. Marina”,

University Hospital Clinic of Endocrinology, Medical University ,, Prof. Parashkev Stoyanov”, Varna

Submitted: 02. 02. 2020/ Revised: 29. 04. 2020; 14. 07. 2020/ Accepted: 20. 07. 2020

Pe3siome

MemaboaumHuam cungpom npegcmabBanBa kom-
naekc om B83aumHo cBbp3aHu puckoBu hakmopu 3a
pazBumue Ha 3axapeH guabem u cbpgeuHo-cbgoBu
3aboaaBaHua: guczaukemus, gucaunugemusn, apmepu-
aAHa xunepmonusa u BucuepareH mun 3amabcmaBaHe.
CowecmByBam ybegumeaHu AumepamypHU gaHHU,
ue HagbbOpeuHUMe UHUUgEeHMaAOMU ca acouyuupaHu
¢ noBuweHa yecmoma Ha cbwume Kapguomemabo-
AUMHU puckoBu hakmopu Kakmo npu memaboaum-
Hua cuHgpom. HagbwbbpeuHume uHUUgeHMaromu ca
CcAyYalHO OMKPUMU HAXOgKU Ha MYMOPHU mMacu npu
npoBexgaHe Ha 06pa3Ho uzcaegBaHe no gpye noBog
u 6e3 nogo3upaHe 3a Haauyuemo um. Yecmoma um
6 aymoncuoHHu cepuu Bapupa om 1,4 go 8,7%, Bb-
NpeKu 4ye 20AaMa Yacm om me3u mymopu ocmaBam
HeguazHocmuuupaHu npuxuBe. Cbc 3agbabouaBate
Ha no3HaHuama 3a HagbbbpeuHume uHYUgEeHMaAoOMU
ce ymouHaBam Bce noBeue Bpb3Kku MexkKgy max u Kap-
guomemaboAumHuA puck.

Mo  hyHKUUOHAAHU  XapakmepucmuKku Hag-
6bOpeyHUMe UHUUgEHMAAOMU Mo2am ga ca Xop-
MOH-cekpemupawu  (pyHKkyuoHaAHO akmuBHu) uaAu
XOpMOH-Hecekpemupawu (HeakmuBHu). OnpegeaeHu
hakmopu npu nayueHmume C XOPMOH-Hecekpemu-
pawu HagbbbpeuHu uHUUgeHmMaromu ce uzmbkBam
kamo puckoBu 3a pazBumuemo Ha memaboAumeH
CUHgPOM: 2€HEMUYHU (PAKMOPU, eH3UMHa gucpeay-
Aauua Ha cmepougozeHe3ama Ha HuBo HagbbOpeuHa
KAe3a, AekocmeneHHa koaudecmBeHa npomaHa Ha

Abstract

Metabolic syndrome is a complex of interre-
lated risk factors in the development of diabetes
mellitus and cardiovascular diseases: dysglyce-
mia, dyslipidemia, hypertension and visceral obe-
sity. There is convincing literature evidence that
adrenal incidentalomas are associated with an
increased incidence of the same cardiometabol-
ic risk factors as the ones comprising metabolic
syndrome. Adrenal incidentalomas are acciden-
tally discovered findings of tumor masses during
imaging for reasons other than suspecting their
presence. The incidence in autopsy series ranges
from 1.4 to 8.7%, although a large proportion of
these tumors remain undiagnosed during a life-
time. With the increasing knowledge about ad-
renal incidentalomas, more links between them
and cardiometabolic risk are being identified. By
functional characteristics, an adrenal incidentalo-
ma may be hormone secreting or non-secreting
and, respectively, functionally active or inactive.

The following characteristics of non-secret-
ing adrenal incidentalomas are highlighted as
causative factors for the presence of metabolic
syndrome: genetic factors, enzymatic dysregula-
tion of steroidogenesis at the level of the adrenal
gland, a slight quantitative change in cortisol se-
cretionand a cooccurring inflammatory condition.
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3ramaHoBa, EBeauHa b. n cbTpyaHuun

kopmu3oaoBama cekpeuus, cbhbmcmBawo NpouH-
hramamopHo cbcmosnaHue. Hal-nokazameAHuam go-
Bog B8 nogkpena Ha npuduHHamMa poAa Ha HagbbLOpey-
HUA UHUUJEHMAAOM e HOPMaAu3UpaHemo Ha HAKOU
KOMNOHEHMU Ha MemaboAumHuUA CUHgPOM CAeg Xu-
pypauuHo omcmpanaBaHe Ha HagbbOpeuHus ageHoMm.

KawoyoBu gymu:

The most convincing argument supporting
the causal role of the adrenal incidentaloma is nor-
malization of some components of the metabolic
syndrome after surgical removal of the adrenal ad-
enoma.

Key words:

memaboAumeH CuHgpom, HagbbbpeuHu uHUugeHma-
AOMU, ageHOM

BbBegeHue

HagbbbpeuHume uHUUgEHMaAOMU ce gedpuHU-
pam Kamo hopmayuu, uzxoxkgawu om HagbvbbpeyHu-
me >KAe3u, KOUMO ca omKpumu cAydaliHo no Bpeme
Ha obpa3Ho u3caegBaHe npu cbecmosaHusg, HecBbp3a-
HU C nogo3peHue 3a HagbbbpeuHo 3aboanBane (1).
BvBexxgaHemo 6 kAuHuuHama npakmuka Ha exozpa-
puama, KomniombpHama momozpacpua (KT) u mae-
HUMHoOpe3oHaHCcHama momozpadua (MPT) yBeau-
yuxa Bbv3moxkHocmume 3a omkpuBaHe Ha Ae3uu Ha
HagbbbpeuHume xae3u. Mo ecmecmBo mepmuHbM
HagbbOpeyeH uHuugeHmMaaom e cOOPHO noHamMue,
BratouBawo 6 cebe cu cayualHo omkpumume Hagobo-
peyHU mMacu, Koumo mo2am ga 6bgam XOpMOH-cekpe-
mupawu UAU Hecekpemupawu, 3aokadyecmBeHu uAu
gobpokavecmBeHu. B nocaegHume gecemuaemusn 6e
ycmaHoBeHo, ye uecmomama Ha me3u mymopu e Bu-
CcoKa U me ca egHa om Hal-yecmo cpewaHume om
KAUHUUUCMUMe HagbbbpeuHu hamoao2uu.

B noBeuemo caydau me npomuyam HanbAHO Ge3-
cumMnmomHo u ce omkpuBam cayvatHo. Yecmu npu-
YyuHu 3a npoBexxgaHe Ha Buzyaauzupawomo uzcaeg-
BaHe ca 6oaku B obAacmma Ha Kopema UAU Kpbema,
nepcucmupauwia apmepuaiaHa XunepmoHusa uau beae-
3u Ha memaboaumeH cuHgpom (MC). C HanpegBane
Ha guazHoCMuUupaHemMo Ha ma3u HoBa Ho30A02UYHA
eguHuua, ce 3amBuprkgaBa Haauduemo Ha acouua-
uua mexxgy HagbvbpeuHume uHuugeHmasomu u MC.
Ta3u Bpb3ka u HeGHume nocaegcmBua npegcmoam
ga 6bgam guckymupaHu u goka3BaHu. Aumepamyp-
HU gaHHU nokazBam, uye XOpMOH-cekpemupawume
HagbbbpeuHu uHuugeHmasomu ce cBvbpzBam c Ha-
KOu om komnoHeHmume Ha MC kamo amepozeHHa
gucaunugemusn, noBuweHa mpombo2eHHOCM, UHCYAU-
HoBa pe3zucmeHmMHoOCM, XunepmoHus, YyepHogpobHa
cmea-mo3a u abgomuHaaHoO 3amabcmaBaHe Ypes Hexe-
AaHUMe ehekmu Ha HagHOpMeHUMe HagbbOpeUHU Xop-
MOHU Bbpxy pazaudHu memaboaumHu nbmuwa (2-4).

metabolic syndrome, adrenal incidentaloma, adenoma

AuazHo3zama HagbbbpeyeH uHYyugeHManom

TepmuHbmM ,HagbbOpeueH uHuugeHmMarom” He
ce u3znoa3Ba 3a agpeHaAHU Ae3UU NpU NauueHmMu ¢
uzBecmHo 3aokavecmBeHo 3aboaaBaHe uau npu no-
go3peHue 3a 3A0kayecmBeH npouec, Kakmo u npu
nauueHmu C KAUHUYHU 6eAe3u Ha HagbbOpeuHo 3a60-
AaBaHe, nbpBoHayaAHO NponycHamo nopagu Hegoc-
mamwbyueH KAUHU4eH npeaaeq (5).

Bepoamtrocmma 3a omkpuBare Ha HagbbbpeueH
ageHom npu KT uzcaegBare Ha nauueHm mexxgy 20
u 29 2oguHu e npubauzumeaHo 0,2%, gokamo npu
nauueHm Hag 70 2oguHu Beue e okoro 7% (2). B ay-
moncuoHHU npoyuBaHua obwama yecmoma Ha cyb-
KAUHUYHUMeEe HagbbbpeuHu mymopu e okorao 2,0%
(1,0-8,7%) (3).

HagbbbpeuHume uHuugeHmasomu uznpaBam
KAUHUUUCMA Npeg HAKOU gua2HOCMUYHU U mepaneB-
muyHu npegu3zBukameacmBa (6). Te mpabBa ga 6b-
gam nogAoKeHu Ha gemaliaAHO obpa3zHo u3zcaegBaHe
U eHJOKPUHHA OUEHKa, 3a ga Ce onpegeAu gaAu ca
gobpokavecmBeHu uau 3aokavecmBeHu, OYHKUUO-
HaAHO akMuBHU UAU (PYHKUUOHAAHO HeakmuBHU no
OMHOWeHUe Ha XOPMOHAaAHama cekpeuus u KakbvB e
mexHuUAM Npou3xog - agpeHaaeH (kopoB uau megyaa-
peH) uAu ekcmpaagpeHaaeH (7).

B Tabauya 1 ca npegcmaBeHu 0606weHU gaHHU
3a yecmomama Ha HagbbbpeuHuUmMe uHYUgeHMaromu
U ca uArocmpupaHu pazauduama 8 cpegHama yecmo-
ma cnopeg NpuAoXKeHUme om pasAudHU KorekmuBu
Kpumepuu 3a guazHocmuka (Taba. 1) (8-15).

AuazHo3ama XOpMmoH-Hecekpemupaw, HagobbopeueH
uHUUgeHmanom ce nocmafs, ko2zamo Npu NPeuu3Ho eH-
gJOKPUHHO u3cAegBaHe ce U3KAUU HaAUuduemo Ha Xop-
MOHaAHa cBpbxcekpeuus. 3a uzkaouBare Ha noBuweHa
XOpPMOHaAHa cekpeuua ce npenopbuBam caegHume u3-
caegBatua: naazmeHa peHuHoBa akmuBHocm uAu akmu-
BeH peHuH, aAgoCMEpPOH U OMHOWEHUE argocmepoH,
nAazmeHa peHuHoBa akmuBHocm, yupkageH kopmu3ono8
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puMbM, CEpYmeH KOPMU3O0A U NAA3MEH agpeHOoKop-
mukomponeH xopmoH (AKTX) npegu u caeg cynpe-
cuBeH mecm ¢ Hucka go3a gekcamemazoH, 24-yaco-
Ba ypunHa kopmu3oroBa ekckpeuus, HagbbOpeuHu
AQHgPO2EHU U YPUHHU UAU NAA3MEHU MemaHeqpuHU
(7). Hecekpemupawume HagbbbpeuHu uHuugeHmano-
MU He npozpecupam 3agbAXKUMEAHO gO XOPMOHAAHO
akmuBHU ageHomu. MHO020 gbA20CPOUHU KAUHUYHU
npoyuBaHua nokazBam, ye npozpecusma Kbm ,Cekpe-
mupaw,” ageHOM He € munu4Ha U (PYHKUUOHAAHO Heak-
muBHume ageHomu ocmaBam makuBa 3a NpogbAXKU-
meaeH nepuog om Bpeme (7, 16-18).

INpu nauueHmu ¢ HagbbOpeuHU UuHUUgEHMAAO-
MU, BKAIOUUMEAHO XOPMOH-HEecekpemupawu, ce yc-
maHoBaBam u acHo u3pazeHu nukoBe Ha KOPpMU30AO-
Bomo HuBo no Bpeme Ha nepopareH 2AlOKO3eH mecm,
koumo no Bcaka BepoamHocm ca AKTX-weguupaHu
u ce gbakam Ha abHopmHua omzoBop Ha ocma xu-
nouza-Hagbvbpeuu Kbm npuema Ha 2at0ko3a (19).
Bb3 ocHoBa Ha me3u gaHHU MOXe ga ce NpegnoAo-
KU, Ye nayueHmume c HagbwvbbpeuHu uHUUgeHMa-
AOMU UMam HapyweH 2AKO3eH moAepaHC hopagu
noBuweHa kopmuzoroBa akmuBHOCM npu 2AKOKO3HO
HamoBapBaHe. HapyweHuam 2Al0KO3eH MoaepaHc,
obaue, He e cBbp3aH ¢ abHOPMHU NocMNpaHguaAHu
cepymHu HuBa Ha kopmu3oaa (19).

[pouHAaMaMOPHOMO CbCMOAHUE CbWO Ce CHU-
ma 3a nogaexkaw, hamozeHemuueH mMexaHu3bm, cBbp3-
Baw, xopmoH-Hecekpemupawume HagbbbpeuHu uHUU-
geHMaAOMU C NPOMEHEHUME memaboAUMHU Nbmuwia u
no mo3u HauuH noBuwaba kapguomemaboaumHuA puck.

Bce noBeyve gokazameacmBa nogkpenam acouuupa-
HeMo Ha HagGbOpeUHUME UHUUGEHMAAOMU C NbAEH UAU
HenbAaeH MC, kamo ce nogyepmaBa Heobxogumocmma
Om pymuHHa ougHka Ha Bb3moykHUMeE, ConbmcmBawu
KapguomemaboAaumHu puckoBu hakmopu npu nauvueH-
mu ¢ HagbbbpeuHu uHuugeHmanomu (2-4) (Oue.1).

MemaboaumeH cuHgpom B kauHukama

KoHuenuuama ,memaboAaumeH cuHgpom” uma
gbA2020guWHa ucmopua u ce cBbp3Ba ¢ Haauuuemo
Ha mHOXXecmBo, B3aumHo cBbp3aHu puckoBu gakmo-
pu, KOUMO npegpaznoaazam Kbm pazBumueHa amepo-
cKAepo3a, 3axapeH guabem mun 2 u noBuweHa cbp-
geuHo-cbgoBa 3aboreBaemocm u cmbpmHocm (20-22,
24). C noBuwabBawama ce yecmoma Ha 3amAbC-
maBanemo 8 cBemoBen maw,ab MC ce npeBpbwa
B 2robaaHa enugemun. Cuuma ce, ye 12-26% om
eBponelckomo HaceaeHue cmpagam om MC (23).

[MToHacmoawem, MC ce gecuHupa kamo 2pyna
om Hal-MaAko 3 om 5 kapguomemaboAUMHU Hapy-
weHun, HaauuHu egHoBpemerHo npu nocmaBaHe Ha
guazcHo3zama (20-22). Te3u aHomaAuu ca abgomuHaAHO
3amabcmaBaHe, xunepzaukemus, Xunepmpuzauyepuge-
Muf, HUCLK HDL-xoAecmepoA u apmepuasHa xunepmo-
Husa (20-22). IMpe3 2010 2. bvazapckuam uHCMuUMymM

,Memaboaumen cungpom” (BMIMC) u3zeomBu 06-
woBaaugHu Kpumepuu Ha 6a3a mexxgyHapogHume
npenopbku u obeguHeHomo cmaHoBuwe Ha peguua
opeaHu3ayuu, XapmMoHU3Upawo gua2HOCMUYHUME
nokazameau (26). INpu Haauuue Ha 3 uau noBeue om
5 puckoBu pakmopa ce nocmaBa guazHozama MC:

* [MoBuweHa obukoAKa Ha mMaAuama: 3a MbKe
>94 cm, 3a »keHu =80 cm;

+ HuBa Ha mpuaauuepugume >1,70 mmol/l uau
npuem Ha megukameHmu cpewy noBuweHume HuBa
Ha mpuaAuuepugu;

* HamareHu HuBa Ha HDL - xoaecmepoa: 3a
mbxke <1,03 mmol/l, 3a >xeHu <1,30 mmol/l;

* ApmepuaaHo HaaazaHe >130/85 mm Hg uau
HaAu4ue Ha mepanua cpewy noBuweHomo apmepu-
AAHO HaAf2aHe;

» KpbBHa 3axap Ha 2aagHo >5,6 mmol/l uau Beue
ycmaHoBeH 3axapeH guabem mun 2.

MemaboAumeH cuHgpom u HagbbvbpeueH
uHyugeHmanom - Bpwvsku u nocnegcmBus

Bce noBeuve gaHHu nocouBam acouuauyua mexgy
XOPMOH-Hecekpemupawume HagbbOpeuHu uHuugeH-
MAaAOMU U HAKOU KOMNOHEHMU Ha kapguomemaboaum-
HUA PUCK - UHCYAuHOBA pe3ucmeHmHoCm, 3amMAbCMA-
BaHe, xunepmoHug, Xunepeaukemus U gucaunugemus
(Taba. 2) (27-31). ToBa goBege go npomaHa Ha mepa-
neBmuuHume KoHuenuuu npu me3u nauvueHmu. Ta3u
3aBucumocm u32aexkga ,napagokcaaHa“ u meope-
muuHo HeobacHuma. KpumuuHuam Bbnpoc gaau xop-
MOH-Hecekpemupawume HagbbbpeyuHu UHYUgEHMAaAO-
mu npegcmaBaaBam gonbaHUumMeAeH puckoB ghakmop
3a pazBumue Ha MC uAu ca KAUHUYHO Heu3aBeH Kom-
noHeHm Ha MC, cBbp3aH ¢ xunepuHcyauHemuama, oc-
maBa Bce owe 6e3 kamezopuyeH omzoBop (2-4, 16).

CybkauHU4YHUAM cuHgpom Ha Cushing ce onpege-
Af Kamo npomaHa B xunomaaamo-xunogu3o-Hagob6-
peuHama oc 6e3 Kaacudecku npu3Hauu/cumMnmomu Ha
2AloKokopmukougHa cBpbxnpogykuus. MNepcucmupa-
wWiuaAMm XunepkopmMu3oAU3bM, KAKMO U NpU CUHgpPOMA
Ha Cushing, ce xapakmepu3upa cbc cucmemHu npome-
HU, Koumo mo2am ga goBegam go noBuweH puck om
cbpgeuHo-cbgoBu 3aboanBaHua u 3axapeH guabem
mun 2 (32, 33). CowecmByBam gokazameacmBa, ue
U3AUWBKBLM Ha KOpmMu3o0A uHxubupa cekpeuuama Ha
UHCYAUH (34), ycBoaBaHemo Ha 2Al0KO3a U cuHmMes3a
Ha 2AukozeH (35), BaowaBa uyBcmBumeaHocmma
KbM UHCYAUH u noBuwaba 2alokoHeo2eHe3ama.

MNpoyuBarve Ha Di Dalmazi u cemp. u3zcaegBa
348 nauueHmu, paznpegeaeHu cnopeg HuBomo Ha
CcepymHuUa cympeweH Kopmu3oa caeg 1 me gekca-
memazoHoB mecm, kakmo caegBa - 203 nauueHmu
C XOpPMOH-Hecekpemupawu HagbbbpeuHu ageHomu
(<50 nmol/l), 19 Auua cbc cybKAUHUYEH CUHgPOM Ha
Cushing (>138nmol/l) u 126 nauueHmu ¢ uHMepmegu-
epeH peHomun (npu HuBa 50-138 nmol/l) (36). MNpu
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Tabauya 1.
d Bug Ha mymopHama maca CpegHa yecmoma % Auana3oH %
BugoBe uHuugeHmano-
MU U maxHama yecmo- | AgeHom 55 49-69
ma (8-15). XOopMOH-Hecekpemupauw, 69 52-75
Kopmu3zoa-cekpemupauy, 10 1-15
AAgOCmMepoH-cekpemupauw, 6 2-7
(Deoxpomouumom 10 11-23
AgpeHOKOPMUKAAEH KapUUHOM 11 1.2-12
Mueroaunom 8 7-15
Kucma 4-22
FaHaAuoHeBpom 0-8
XopMoHHecekpeT/pal, Mamocpu3uorozuuHa  Bpb3ka

Hag6bopPeYeH MHUMOEHTANOM

Mexgy HagbwvbpeuHume uHUU-
geHmaAoMu u memaboAumHus
CUHgPOM.

leHeTUuHM dakTopw |

| Cy6KNMHNYHO Bb3NaneHue

EH3uMHa pucperynaums Ha
cTepouporeHesara Ha HUBO
Hap6bopeyHa Xxesa

cekpeLms

JlekocTeneHHa KonnuyecTBeHa
MpOMsiHa Ha KOpTK30/0BaTa

KnnHnyeH n3gaseH
MeTabonMTEH CUHAPOM

u3caegBaHemo nauueHmMume CbC CYOKAUHUYEH CUHG-
pom Ha Cushing nokazBam no-Bucoka 3a6oreBaemocm
om 3axapeH guabem mun 2, ucxemuyHa 6oaecm Ha
Cbpuemo, ocmeonopo3a u ppakmypu No omHowe-
HUE Ha nauueHmMumMe C XOPMOH-Hecekpemupauiu
HagbbObpeuHu ageHomu. Yecmoma Ha 3axapeH gua-
6em mu 2 u ucxemudHa 6oarecm Ha Cbpuemo npu
nayueHmume C uHMepmeguepeH eHomun Cbwo
e 6ura no-Bucoka cnpamo masu npu nayueHmu ¢
XOpPMOH-Hecepemupawu HagbbbpeuHu ageHomu. Pe-
3yamamume noka3zBam, uye npozpecuBHo noBuwa-
Bawuam ce cybKAUHUYEH XUNEPKOPMU30AU3BM NpU
HagbbbpeuHume ageHomu ce cBbp3Ba ¢ HapacmBa-
wa 3aboreBaemocm om 3axapeH guabem mun2,
ucxemuuvHa 6oAaecm Ha Ccbpuemo, ocmeonopo3a u
ocmeonopomuyHu ppakmypu (36).

ViHmepec npegcmaBaaBam u ageHomume CbC cme-
CceHa cekpeuusa Ha KOPMU30A U aAgOCMEPOH — m.Hap.
,Connshing cungpom”. HoBu omkpumusa noka3Bam,

ye Npu MHO20 nauyueHmMu cbc cuHgpom Ha Conn ce
HabAtogaBa cBpbxnpouzBogecmBo Ha cmpecoBua xop-
MOH Kopmu3oa 8 gonbAHeHue Kbm npou3zBogcmBo-
mo Ha arngocmepoH. [pu npoyuBare cpeg nauueHmu
€ guazHocmuuupaH cuHgpom Ha Conn, Arlt u cbaBm.
ycmanoBaBam noBuweHa yecmoma Ha 3axapeH gu-
abem mun 2, ocmeonopo3a u genpecun, npobaemu,
obukHoBeHo npuuuHeHu om cBpbxnpou3zBogcmBo Ha
kopmu3oa (37).

Makap u ga ca HampynaHu gaHHu 3a noBuweHa
yecmoma Ha kapguomemaboAumHume puckoBu ak-
MOpU NpU AUUA € HagbbOpeyHu uHyugeHmanomu, Bce
owe namogu3uoro2udHama Bpb3ka mexkgy max He e
uzacHeHa - gaAu HagbbLOpeuHUAM UHUUGEHMAAOM €
nopBuuHama Ae3uq, Bogewa go pazBumue Ha mema-
6oAumHuU HapyweHua u MC, uau, obpamHo, npegpas-
noAazaw, pakmop e peHomunsvm Ha MC u noBuwe-
Hume HuBa Ha UHCYAuHa, Yuimo aHaboaeH edekm u
npoAucpepamuBeH nomeHuuaa moxe ga goBege go
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TabAuya 2, ''peaneg Ha KAUHUYHUME gaHHU OMHOCHO 3aBucumocmma mexgy HagbbbpeyHume UHUUgEHMa-

AOMU U OmgeAHUme KOMNOHeHMU Ha memaboAumHua CUHgPOM.

ABmopu bpoiu Tun Hagb®bOpeueH Kapguomemab6oAumHu
uzcaegBanu uHyugeHmanom 6 3aBucumocm HapyweHua, acoyuupaHu ¢
nayueHmu 0om XopMoHaAHama akmuBHocm HagbvOpeuHun
UHUUgeHmMaAom
Fernandez-Real n =64 XOpMOH-Hecekpemupau, HapyweH 2A10k03eH moaepaHc
etal. (1998) HagbbOpeUeH UHUUgEHMaAOM
Ivovi¢ n=22 XopmoH-Hecekpemupauw, HagbbbpeueH HapyweHa uncyauHoBa
et al. (2006) UHUUgeHMaAom uyBecmBumearocm
Zhang et al. n=24 XopmoH-Hecekpemupauw, HagbbbpeueH AbgomuHaaHo 3amabcmabane,
(2006) UHUUgEeHMaAOM XUNepmoHus, gucaunugemus,
Xunep2Aukemus
Comlekci et al. n=376 XOpMOH-Hecekpemupau, 3axapeH guabem mun 2,
(2009) HagbbbpeyeH UHUUgEHMAAOM XunepmoHusa, Xunepaunugemus
Yilmaz et al. n=32 XopmoH-Hecekpemupauw, HagbbbpeueH 3amabcmaBaHe, xunepmoHus,
(2009) UHUUgEHMAAOM HapyWweH 2AI0KO3eH MOAEpPaHC
Wagnerova n=92 XopmoH-Hecekpemupauw, HagbbbpeueH 3amabcmaBaHe, xunepmoHus,
et al. (2009) UHUUgEHMAAOM 3axapeH guabem
Yener et al. n=49 XopMoH-Hecekpemupaw, HagbbbpeueH MoBuweHa gebeauHa
(2009) UHUUgEeHMaAOM uHmMuUMa/mequsa
Yener et al. n=45 XopMoH-Hecekpemupaw, HagbbbpeueH MoBuweHo HuBo Ha D-gumep
(2009) UHUUgEeHMAaAOM
Peppa et al. n=29 XopmoH-Hecekpemupauw, HagobbpeueH MoBuweHo HuBo Ha kpbBHa
(2010) UHUUgEHMAAOM 2AI0KO3a Ha 2AagHO U CAeg
XpaHeHe, 3amabcmaBate,
XUnepmoHus, gucAunugemus,
yepHogpobOHa cmeamosa
Yener et al. n =40 XopMoH-Hecekpemupaw, HagbbbpeueH HapyweHue Ha kpbBomok-
(2010) UHUUgEeHMaAOM meguupaHama Bazoguramauus,
noBuweHo HuBo Ha IL-18

pazBumue Ha HagbbOpeuHa mymopHa dopmauus.
O606weHue Ha B3aumoBpb3zkama mexgy Hagbb6-
peyHu uHuugeHmasomu u MC u u3zkazaHume xunome-
3u e uatocmpuparo Ha Queypa 2.

KocBeH apzymeHm B noAza Ha npuduHHama poan
Ha HagbbOpeuHua uHUUgeHMaAom 3a pazBumuemo Ha
MC e HopmaAau3zupaHemo Ha HAKOU om memaboaum-
HUMe KOomMnoHeHMU U cbomBemHomo nogobpeHue
HakapguomemaboAUMHUA PUCK CA€g XUPYP2UYHO Om-
cmpaHaBate Ha HagbbbpeuHua mymop. Makmbm, ye Bu-
COKOMO CUCMOAHO HaAfiaHe, XunepAunugemuama, Hapy-
WEHUAM 2AIOKO3eH MemaboAuzbm u 3amabecmaBaHemo
mbpnam 6GAa2oNpUAMHU NPOMeHU caeg onepamuBHo
omcmpanaBate Ha HagbbOpeuHua Mymop, ACHO Nokas-
Ba, ue Haauuuemo Ha HagbbbpeuHa Ae3un e Bb3modkeH
nbpBudeH omkaouBaw, hakmop 3a me3zu memaboaum-

HU Hapywerua. C omcmpaHaBaHemo Ha mo3u om-
karouBaw, chakmop ce Bb3zcmanoBaBam u HopmaaHume
memaboAumHu  ¢pyHkuuu. brazonpusmHume KAUHUYHU
epekmu Ha agpeHarekmomuama ca nomBbpgeHu 6 Ha-
KOAKO npoyuBaHua npu pazaudHu munoBe HagobbpeyuHu
UHUUgEHMAAOMU: XOpMOoH-Hecekpemupawu (28, 30, 33)
umakuBa cbc cybkauHUYHA Kopmu3zoaoBa cekpeuus
(38, 39). Cmama ce, ue nogaexkawume Namogu3UOAO-
2UYHU MexaHu3mu, koumo obycaabam 3aBucumocmma
mexxgy HagbbbpeuHua uHuugeHmarom u MC, ca pas-
AuYHU B 3aBucumocm om muna uHuugeHmanomu. Te3u
MEeXaHU3MU He Ca U3ACHEHU NPU XOPMOH-Hecekpemupa-
wume uHUUgeHmMaAomu u uzuckBam gonbAHUMEAHU
npoyuBanua. CybrauHuuHomo Bb3naseHue, ymeskHe-
HO Oom acumnmomamuyHama BGuoxumuyHa gUCYHK-
yus, omuacmu moxke ga obacHu pazBumuemo Ha uHcy-
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3AamaHoBa, EBeauHa b. n cbTpyaHuun

* Hap6bbpeyuHa XopMoHanHa CBPbXPYHKLMSA
e JlekocTeneHHa (XOPMOH HECEKpEeTUPALLN NHLUAEHTANOMM)
e Cy6knuHuyeH cumntom Ha Cushing
* lI3paseHa (XOPMOH HecekpeTupally VHUUAEHTanoMm)

Hapn6bbpeyeH
NHUMOEHTENOM

MeTa6onuteH
CUHOPOM

* MutoreHHn edekT Ha UHCYMHA BbPXy Hao6bOopPEeUYHNTE KNETbUYHW NHNK
* /IHCynuH-nHpyumMpaHa pe3ncTeHTHOCT kbM ATX

B3zaumoBpb3ka mexkgy memaboAumeH CUHGPOM U HagbbOpeuHu UHUUgEHMAAOMU.

aunoBa pesucmenmuocm u MC. MoBuwenu HuBa Ha
UUPKYAUpAWU Npoamepo2eHHU U gpyau UUMOKUHU C
yBpexxgawo geticmBue ca HabatogaBaHu npu navueH-
mume ¢ XOpMOH-Hecekpemupawu ageHomu (40).

3akalovyeHue

HagbbbpeuHume uHuugeHmasomu ce cBbp3-
Bam ¢ puck om HebrazonpuamHa kKapguomemabo-

AUMHa Npo2Ho3a, He3aBucumo om XOpMOHaAHUA UM
cmamyc. Bounpeku ve MC e Had-uecmo acouuupaH ¢
XOPMOH-cekpemupawume HagbbbpeyHu ageHomu u3-
2AEXKga, Ye XOPMOH-Hecekpemupawume uHuugeHma
AOMU U CYBKAUHUYHUAM CUHgPOM Ha KywuHz cbwo

ce cBobp3zBam c noBuweHa yecmoma Ha HAKOU Kap-
guomemaboaumuu puckoBu hakmopu Kamo Hapy-
WEH 2AI0KO3EeH MOAEPaHC, XUNepmoHua, amepozeHHa
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Bane, xunepypukemusn, noBuweHa mpombozeHHoCc,
cucmemHo Bb3naseHue u CybKAUHUYHA amepOCKAe-
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Llea: Aa ce npoyuyam Bpb3kume mexxgy cnocobHocmma Ha yoBewkua cybekm ga 6opaBu NbAHOUEHHO CbC
cBoa emouuoHaneH u npexxuBeauweH onum (aAeKCUMUMUYHU XapakmepucmuKu) Npu nhayueHmu CbC 3amMAbC-

maBate.

Mamepuaa u memogu: 3cregBaHemo ob6xBawa 258 u3zcaegBaHu auua, om koumo ca omzoBopuau Ha

kpumepuume 3a BkarouBare 200 Auua (78,7% xeHu u 21,3% mbxke) mexgy 18 u 65 2oguwHa Bb3pacm. N3caeg-
BaHume uHguBugu ca nomoAeHU ga nonbAHAM mecmoBa 6AaaHka, onpegeaawa HuBama Ha arekcumumusn (TAS-
20). CvbpaHa e uHopmauua 3a aHMPONOMEMPUYHU gaHHU - MEAECHO MEe2A0, PbCM U € U3HUCAEH UHJEKC Ha
meaecHama maca (MITM). Ha 6a3za onpegeaerua TM ca cpopmuparu gBe epynu - ¢ HopmaaeH VITM (18,5-24,9
Ke/M2) u cbe 3amabecmabBare (MTM >30 ke/m?). Om aHaAu3 Ha gaHHUMe ca u3kaloueHu uHguBugume ¢ noBuwe-

HO meAecHo mezao (MTM 25-29,9 ke/ke/m?.

Pezyamamu: Haaudyuemo Ha arekCUMUMUYHU Xapakmepucmuku y uzcaegBaHume Auua Kopeaupa cuzHu-
pukaHmMHO ¢ meaecHOMO Mez2A0, oueHeHo upe3 MTM. AuncBam Bb3pacmoBo u noaoBo obycroBeru pazauku.
3akaroyerue: Pesyamamume nomBuprkgaBam cbwecmByBaHemo Ha B3aumoBpbika mexkgy uzcaegBaHu-
me npomeHAuBu - 3ampygHeruama 8 obaacmma Ha emouyuoHaAHama ocb3Hamocm u nokavBaHemo Ha meaec-

Ha MacCa go cmeneH Ha 3am/\bcmﬂ6aHe.

KrrouoBu gymu: emouuonanta ocb3Hamocm, 3amabcmaBaHe, arekcumumua

BbBegeHue

CBemoBrama 3gpaBHa opzanuzayua (C30) on-
pegeaa HAGHOPMEHOMO Me2A0 U 3amAbcmaBaHemo
Kamo HEHOPMAAHO UAU NpekomepHo HampynBaHe Ha
Ma3HuHU, koemo npegcmaBaaBa puck 3a 3gpaBemo.
MHgekcbm Ha meaecHama maca (MTM), u3zuucaen
upe3 pazgeAaaHe Ha meaecHomo meaao B Kurozpamu
Ha kBagpama Ha BucouuHa 6 mempu, e npocm nokasa-
mea, uznoa3BaH 3a kamezopu3zupaHe Ha obwama me-
AeCHa ma3HuHa. 3a Bb3pacmHu Hacmoawume Hacoku
Ha C30 onpegeaam HopmaAeH guana3oH Ha VITM

kamo 18,5 go 24,9 k2/m?, gokamo UTM > 25 ke/m* ce
cyuma 3a HagHopmeHo meaao, a ITM > 30 ke/m? ce
Kaacugpuyupa kamo 3amabvemsaBare (1).

Mo gaHHu Ha C30 noHacmosawem 13% om Ha-
ceaeHuemo 6 3para Bb3pacm ca cbe 3amavemabate,
39% ca c HagHOPMEHO Me2A0, @ Yecmomama Ha pas-
npocmpaHeHue Ha 3amabcmaBaHemo ce e yBeauuu-
Aa 3HavyumeaHo (1). M3caegBaHuama omHOCHO pasz-
npocmpaHeHUemo, yecmomama u gemozpackume
xapakmepucmuku Ha 3amabcmaBaHemo B8 bbazapun
nokazBam, ye Mo e 3HaYUMO NO-YeCMO NPU Mb>XKeme
(Mobke - 38,8%, >keHu - 28,3%), npu Auuama om
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mpemama Bb3pacmoBa epyna (> 60 2.-39,6%; 20-44
2.-26%) u e no-yecmo cpewaH NnpobAaem Npu xopama
OM MaAKU HaCceAeHU Mecma om CeACKU mun (ceao -
39,3%; 2oaam 2pag 29,3%) (2).

MoBuweHuam UTM e puckoB akmop 3a MHO20
HedgpamaaHu, yBpexkgawu pazcmpoucmBa u e cBobp-
3aH ¢ HaKou om Bogewume NPUYUHU 3a CMbPMHOCM
- 3axapeH guabem, cbpgeyHo-cbgoBu u Heonaacmuy-
HU 3ab6o0AaBaHusa (3), kamo cbweBpemeHHo Bogu go
3HauYUMO HamaaaBaHe Ha NpogbAXKUMEAHOCMMaA Ha
»kuBoma - mexgy 2 u 10 2. (4). 3amabcmaBaHemo e
pacmauw, cepuo3eH npobaem 3a obwecmBeHomo 3gpa-
Be, noHuxxaBaw, kauecmBomo Ha >xuBom u Hocew, 20-
AfMa UKOHOMUYECKA U couyuaaHa mexkecm (5-7).

CowecmByBam pazauuHu meopuu cBbp3aHu ¢
npou3xoga Ha 3amabcmaBaHemo, KOumo pazeAaex-
gam GuoncuxocouuaAHu puckoBu hakmopu - 2eHe-
MUuYHU, AuMHOCMOBU, emHUYEeCKU, KYAMYpPaAHU, HaAU-
yue Ha omkatouBawu cvbumua u gp. (8, 9).

MuoykecmBo uzcaegBarua oueHaBam Bpb3ikama
MeXgy 3amabcmaBaHemo U HAKOU NCUXUYecKU Hapy-
weHusa, audHocmoBu pazcmpoucmBa u xpaHumeaHu
HapyweHusa. MpoyuBaHe Ha Scott u cbmp. ycmato-
BaBa, ue 3amabcmaBaHemo e cueHUUKAHMHO aco-
yuupaHo ¢ HapyweHua Ha HacmpoeHuemo (OR 1,23),
3Hauumu genpecuBru npoaBu (OR 1,27), pa3auuHu
npoaBu Ha mpeBoxkHocm (OR 1,46), Kakmo u ¢ HAaKou
mpeBoxxHu pazcmpotcmBa kamo nocmmpaBmamuv-
Hua cmpec (OR 2,64) (10). M3caegBanuama 8 masu
nocoka ca HeBuHaz2u egHO3Ha4YHU U CNOPey HAKOU U3-
caegoBameau ocBeH genpecuama, kay3aaHu Bpb3ku
Mexgy 3amabcmaBaHemo U gpyau ncuxuampuyHu
pazcmpolicmBa He moeam ga Gbgam ycmanoBeHu
om HaauvHume ganHu (11).

AArekcumumusma e AUMHOCMHA Xapakmepucmu-
Ka, gepuHupawa ce cbc cybKAUHUYHAMa Hecnocob-
HOCM ga ce ugeHmMuduUUpam U onuwiam emouuu,
uznumBaxu om onpegeaeH uHguBug. (12). Axekcumu-
muama BkarouBa noguepmara gucgyHkuua 8 emouuo-
HaAHama ocb3Hamocm, coyuaaHama npuBbp3aHocm
U MeXXgyAudHOCMHUME omHouweHua. Xopama C aAek-
cumumua umam 3ampygHeHus 8 pazepaHuuyaBaHemo
u oueHaBaHemo Ha emouuume Ha gpyaume, KOemo
ce cmama, ye Bogu go HeemnamuueH U HeePekMu-
BeH emouuoHareH omzoBop (13). AAekcumumuama ce
cpewa npu npubauzumearo 10% om HaceaeHuemo u
yecmo ce npoaBaBa cbBmecmHo ¢ gpyau pazcmpoi-
cmBa - pazcmpoucmBa om aymucmuyHua cnekmbp,
cuHgpom Ha Acnepezep, genpecua u mpeBoxkHocm,
CUHgpom Ha nocmmpaBmamuyeH cmpec (14).

Pe3yamambm no omHoweHue Ha arekcumumun
mo>ke ga 6bge uzmepeH ¢ BbnpocHuuu Kamo Had-vec-
mo u3noa3BaHu ca Toronto Alexithymia Scale (TAS-
20), the Bermond-Vorst Alexithymia Questionnaire
(BVAQ), Online Alexithymia Questionnaire (OAQ-G2)
uau Observer Alexithymia Scale (OAS).

Aaekcumumusama ce onpegeaa om: 1) 3ampygHe-
Ha ugeHmudukauua Ha yyBcmBama u pazepaHuyaba-
He mexkgy yyBcmBama u meaecHume ycewaHua npu
emouuoHaaHa Bv36yga; 2) mpygHocm npu onucBaHe
Ha yyBcmBama; 3) oepaHuueHo BvobpaxeHue, gokas-
BaHo om ockbguua om ¢paHmaszuu; 4) cmumya-cBop-
3aH BbHWHO opueHmMupaH Ko2HUMuUBeH cmua.

EgHo om nwbpBume npoyuBaHua, uzcaegBawu
Bpb3kama mexxgy mpygHocmume npu gugepeHuua-
uua u Bepbaauzauua Ha emouyuume U NPeKoMepHUa
npuem Ha xpaHa, omkpuBa, ye gudyzHama, mpygHa
3a KaacuguuupaHe u HazoBaBaHe Bb36yga, moxe ga
6bge cHUXeHa upe3 npuem Ha xpaHa (15). Te3u gaHHu
nocmaBam gokyc Bvupxy BbzmoxkHocmma mazu 6b3-
6yga, KakKmo u Auncama Ha ycewgare 3a cobcmBen
KOHMPOA Hag Hea, ga ca BaxkHuU gemepmuHaHmMu No
OMHOWEHUE Ha EMOUUOHAAHOMO XpaHeHe u Auncama
Ha cnocobHocm 3a pazno3HaBare u uznumBaHe Ha
WUpOK cnekmbp om 6oAae3HeHu emouuu. [pu xopa
¢ Bucoku arekCuMUMUYHU XapakmepucmuKku ompu-
uameaHume 4yyBcmBa, cBbp3zaHu ¢ BbznpuemaHemo
Ha cobcmBeHomo mano, uzeaexxgam cBbp3aHu ¢
pazBumuemo Ha abHopmHO xpaHumeaHo noBegeHue.
Peguua gaHHu gemoHcmpupam Haauvuemo Ha HeBpo-
Ko2HUMuBHU 3ampygHeHua npu B3emaHemo Ha pewe-
HuA, NAaHUpaHemo, pewaBaHemo Ha npobaemu, Koe-
HumuBHama 2bBkaBocm, noBegeHuemo cBbp3aHo ¢
Bb3HazparkgeHue u uHXUbUMOpHUMeE MexaHu3Mu npu
navueHmume cbc 3amabemabare (16-19).

Mpu xopama cbc 3amabecmabaHe ca HaAuue Hapy-
weHu ek3ekymuBHU (ByHKUUU, KOUMO CNopeg peguua
aBmopu ca caegcmBue om npomeHeHa HepBHa akmuB-
Hocm 6 obaacmume, yuyacmBawu 6 npouecume Ha
noayuaBaHe Ha Bb3HacparkgeHue Kamo cmpuamyma,
emouuume U namemma, Kamo amu2gasama, Xomeocmas-
HOMO peayAupaHe Ha Npuema Ha XpaHa, upe3 xunoma-
Aamyca u kozHumuBeH KOHMPOA oM npegpoHmManHuA
kopmekc. NoBuweHama yyBcmBumeaHocm Kbm Hazpa-
gu 6b6 Bpb3zka ¢ HamarnBaHemo Ha KoeHUMUBHUME
MeXaHU3MU 3a KOHMPOA gonpuHaca 3a HeaganmuBHo
noBegerue, cBbp3zaHo ¢ npekomepHa umnyacuBHocm,
HabalogaBaHo npu 3amabecmaBaHemo, nog opmama
Ha 3aBuweHa kKoHcymauua Ha xpaHa (17, 20, 21).

INpoyuBaHug, oueHaBawu Bpb3ikama mexgy
3amabcmaBaHemo u arekcumumusma gamupam om
noBeye om mpugecem 2oguHu, gaBalku HeegHO3-
HauHu pe3yamamu, BepoamHo nopagu pazauduama
8 uznoazBaHume memogu 3a ougeHka. Mo-HoBume
npoyuBaHun, 6a3upaHu NPeguMHO Ha ckarama TAS-
20, Bogam go HenocmoaHHU pe3yamamu, NOHAKO2a
nocmuezawu no-Bucoku pe3yamamu npu nauyueHmu
cbe 3amabcmaBanHe B8 cpaBHeHue ¢ KoHmMpoAume
0e3 3amabcmabBaHe, gokamo gpyau He noka3Bam
makuBa pazauku. OcBex moBa Hakoako npoyuBaHus,
npoBegeHu 3a uzcaegBaHe Ha nauUeHMU C u3pa3eHo
3amabemaBane, cbobwabam 3a HabAogeHue Ha Aun-
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Ca UAU CaMO Ha MaAKu NpexogHu npomeHu caeg Gapu-
ampuyHa Xupypaus, Kamo N0 MO3u Ha4uH Nogkpenam
xunome3ama, ye kozamo ce npoaBaBa npu nayueHmu
cbe 3amabemaBane, arekcumumuama npegcmabBanBa
cmabuAHa AUYHOCMHA Xapakmepucmuka, HezaBucu-
Ma om cmamyca Ha meaecHomo mezao (22, 23).

Llea Ha Hacmosawomo npocaegaBaHe e ga ce npo-
yuyam Bpb3kume mexgy cnocobHocmma Ha yoBewkun
cybekm ga 6opabu nbaHOUEHHO CbC cBoa emouuOHa-
AeH U npexxkuBeAauwieH onum (aAeKCUMUMUYHU Xapak-
mepuCmMuKU) NPU NAUUEHMU CbC 3amabcmaBaHe.

Mamepuaau u memogu

M3caegBaremo e npoBegeHo npu 258 auua B epag
Cogpua 8 uHmepBana mexxgy m. toHu 2016 2. u M. anpua
2018 2. CmeneHma Ha 3amabcmaBaHe e uzmepeHa no
memoga 3a uzuucaaBare Ha ITM, koimo npegcmabaa-
Ba meguko-buoAO2UYEeH NOKa3zamea, CAYXKeWw, 3a onpe-
geasHe Ha mezaaomo 6 Hopma u 3a guaeHOCMuuUUpaHe
Ha OMKAOHEHUAMa om Hea, Kamo 3amAbcmaBaHe u
HegoxpaHBaHe. ITM ce uzmepBa B8 kuroepamu Ha kBa-
gpameH Membp U e U3HUCAEH NO (hOPMYAAQ.

Ha 6a3a onpegeaeHua VITM ca copmupaHu 2
2pynu - ¢ HopmaaeH VTM (18,0-24,9 k2/m?) u 3amabce-
maBane (MTM >30 ke/m?). Om aHaAu3 Ha gaHHUMe ca
u3kAtouyeHu uHguBugume ¢ noBuweHo meaecHo me-
2n0 - ITM 25-30 ke/m>2.

Pesyamamu

M3caegBatama 2pyna BkatouBa 258 auua. Caeg
uskAtouBaHe Ha nauueHmMumMe ¢ HAGHOPMEHO ME2A0
6e3 3amabcmaBaHe, obpabomka Ha pe3yamamume e
npoBegera npu 200 Auua - 93 ¢ meaao 8 Hopma u 107
cbe 3amabemabare. 78,7% ca >keHu u 21,3% ca mbxxe
Ha Bb3pacm me>kgy 18 u 65 20guHuU.

3a ycmanoBaBare Ha Bpb3kume mMexkgy arekcu-
mumua u VITM e peaau3upaH KopeAauuOHeH aHaAu3
(no memoga Ha Pearson), a noayueHume pe3yamamu
ca npegcmaBenu 6 Tabauua 1.

OObwusm 0aA Ha aaekcumumua gemoHcmpupa
cBbpzaHocm ¢ ITM B pamkume Ha caaba, HO 3Hayu-
Ma KopeAauuoHHa Bpbika (r=0,22; p<0,05). Ckarama
OMHOCHO 3ampygHeHua npu pazno3HaBaHe Ha 4y6-
cmBama He gocmuea HuBo Ha KopeAauuoHHa 3aBu-
cumocm ¢ ITM, koemo ga nokpuBa kpumepuume 3a
3Hayumocm. Cybckana 3ampygHeHua npu Bepbaausa-
uua Ha uyBcmBama ce cBbp3Ba noro>KUMEAHO U 3Ha-
yumo ¢ ITM (r=0,21; p<0,05). A ckaaama ¢ Hal-CUAHO
u3pazeHa KopeaauuoHHa Bpbika ¢ UITM e BvHwHO
opueHmupaHomo mucaeHe (r=0,26; p<0,05).

Te3u pe3yamamu nogkpenam pa3bupaHemo, ye npu
aAEKCUMUMUYHU nauueHmu ompuuameaHume uyBemBa,
cBobp3aHu ¢ BvznpuemaHemo Ha cobcmBeHomo mMano,
ca cBbp3aHu ¢ pazBumuemo Ha aBHOPMHO XpaHUMEAHO
noBegeHue, Bogewo go cBpbx mez2ao u 3amabcmabate.

Tabauya 1.
KopeaauuoHHu Bpb3ku mexxgy obwua 6ar om TAS-20 u cybckaau Ha arekcumumua u ITM (memog Ha Pearson).
O6w, 6an 3ampygHenua npu | 3ampygHeHua npu | BvHWHO
arekcumumua | pagnojHaBane Ha | Bepbaruzayua Ha opueHmupaHo
yyBcmBama yyBcmBama mucaeHe
UM 0,22* 0,09 0,21* 0,26*

*Kopeaauyuama e 3Haquma npu HuBo p<0,05

3a ueaume Ha u3zcregBaHemo e cb3gageH OH-
AalH BbnpocHuk ¢ o2aeqg yaecHaBaHe Ha u3caegBa-
Hemo U cbbupaHe Ha Heobxogumume gaHHU. Kamo
memog, uzmepBaw, HuBomo Ha arekcumumus, e u3-
noazBana ckarama Toronto Alexithymia Scale - 20
(TAS-20) (24). Hacmoawama Bepcua uma 20 mBop-
geHus, oueHeHu no nemobanHa Likert ckara. OueHka-
ma Ha 5-me cmeneHu e om 1 - CUAHO HeCb2AaceH,
go 5 - CUAHO CbaaaceH. MakcumaaHuam 6pod mouku
e 100. BbnpocHukbm e cbcmaBeH om 3 nogckaau:
3ampygHeHua npu pazno3HaBaHe Ha uyBcmBama u
pa3epaHuyaBare mexkgy uyBecmBa u meaecHu ycewa-
HuUfA, 3ampygHeHua npu Bepbasuzauua Ha yyBcmBa-
ma, cnocobHocm 3a BbHWHO OpUEHMUPAHO MUCAEHE.

MHguBugume, koumo umam ougexka 61 uau no-Buco-
ka om TAS-20 ca ugeHmucpuyupaHu Kamo aAeKCUMUMHU.

Tabruya 2 cpaBraBa gaHHUMeE Mexkgy 2pynume ¢ me-
2A0 B Hopma u 3amabcmaBate No OMHoWeHUe aAeKCuMmu-
MUYHamMa u3pazeHocm.

O6wuam 6aa Ha aaekcumumus noka3zBa 3Hauumo
pasauuue mexkgy epynume om u3zcaegBaHu Auua c
meaao 6 Hopma u cbc 3amabcmaBade (p=0,002). B
epynama cbc 3amabecmabaHe cpegHama cmotHocm,
oueHAWA arekcumumua, e cmamucmuyecku 3Hadu-
Mo no-Bucoka om masu Ha 2pynama ¢ mezao 6 Hop-
ma. ABe om cybckaaume CbwoO umam pesyamam no
tmecma Ha Student, gemoHcmMpupaw, 3Ha4UMO pa3Au-
yue MeXKgy 2pynume, a UMEHHO — 3ampygHeHus npu
Bepbaruzayua Ha 4yBcmBama (p<0,02) u BvHWHO opu-
eHmupaHo mucaeHe (p<0,001).

3a no-gobpo npegcmabaHe Ha peyamamume npeo-
6pazyBaxme baroBeme no cybckaaume Ha arekcumumus 6
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Tabauya 2. Pa3rutus mexxgy 2pynume ¢ meaao 6 Hopma u 3amabemaBare no omHoweHue
arekcumuMuYHama uzpazeHocm.

bpou CpegHa CmaHgapmHuo | p

Auya cCmouHoCcm OMKAOHEHue
O6uw, 6an Teano 6 Hopma 93 41,23 10,19
arekcumumua 0,002

3amabcmabBane 107 46,54 13,31

3ampygueHun Teano 6 Hopma 93 14,31 5,60
paznozHaBane Ha 0,09
yyBcmBama 3amabcmabane 107 15,80 6,58
3ampygHeHua Tezno 6 Hopma 93 15,93 519
Bepbaruzayua Ha 0,02
yyBcmBama 3amAabcmabane 107 17,82 5,96
BvHwHO Teano 6 Hopma 93 9,06 2,78
opueHmupaHo 0,000
MUCA€eHe 3amabcmabBane 107 10,90 3,42

Tabauya 3. YcpegreHu cmolUHocmu no obuwua 6aa u cybeckaaume Ha BbnpocHuka, usmepBaw, arekcumumus.

YcpegHeHU cmouHoCcmu NTM CpegHa cmouHocm%SD
Teano B Hopma 2,17£0,54
O6uw, 6aA arekcumumun
3amabcmaBane 2,45+0,70
Tearo 6 Hopma 2,05%0,80
3ampygHenua npu paznozHaBane
Ha yy6cmBama 3amabcmabBane 2,25%0,94
Teano B Hopma 1,9940,65
3ampygnenua npu Bepbaruzayua
Ha yy6cmBama 3amabcmaBare 2,23+0,74
Teano B Hopma 2,27+0,70
BwHWHO opueHmupaHo
MUCAeHe 3amabcmabane 2,72+0,86
cpegHu 6aroBe, kamo pazgeauxme obwun Gaa Ha Gpoa Ha OBcbik gaHe

aimemume. B Tabauya 3 u Ha Dueypa 1 ca npegcmabeHu
ycpegHeHu 6aroBe no arekcumumus.

BvnpocHukbm e ¢ nemcmeneHHa AukepmoBa
ckaAa, kamo u3caegBaHume Auua ce nNo3uyUOHUpam
NPeguMHO OKOAO CpegHUMe CmoUHOCMU.

Om epacpukama (Que. 1) e BugHo, ye no Bcuu-
KU CKaAu 2pynama cbe 3amabcmabaHe e ¢ no-Bucoku
cmouHocmu om 2pynama ¢ meaao 8 Hopma. Had-2o-
ASIMa € Mas3u pa3Auka No ckasa BbHWHO opueHMUpPaHoO
mucaere. AuncBam ycmanoBeHu pazauku mexgy gBa-
ma noAa, KAKMo U No omHoweHue Ha Bb3zpacmma.

Om npegcmaBeHume no-2ope pe3yamamu cma-
Ba acHo, ue 2oaama yacm om u3caegBaHume Auya Cbe
3amabcmaBaHe umam no-u3zpazeHu  3ampygHeHuA
OMHOCHO cnocobHocmma um ga ocb3iHaBam u Bep-
baauzupam cBoume eMOUUOHAAHO HaCUMEHU NPEXKU-
BaBaHua, kakmo u npoaBaBam no-zorama CKAOHHOCM
ga npexBbpaam omzoBopHocmma 3a HecnoAykume
cu Ha cpegama. To3u chakm noka3zBa, ue 3ampygHe-
Huama Ha cybekma ga Bepbaauzupa u KOMyHUKUpPaA C
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ONEIEEE Pasauku 6 cpegHume cmodHocmu Ha 2pynume ¢ mezao 8 Hopma u 3amabcmabBate no omHouwe-

HUe u3pa3zeHoCmma Ha aAeKCcumumuaA.

mezao 6 Hopma .3am/\bcm96aue
. 2,7243
! 2,4496
2,1698 20461 208 2,2278 2,2661
7 1,9852
2,10 985
o~
1,40
0,707
0,007
O6uw, 6aa 3ampygHeHua 3ampygHeHua BbvHwHO
aAekcumua pazno3HaBane 6epbaruzauusn OpueHmMupaHo
Ha yyBcm6Bama Ha yuyBcmBama MucAeHe

okoaHume cBoume yyBcmBa, Kakmo u CKAOHHOCMMa
My ga ce ¢pokycupa Bbpxy BbHWHU 3a AuYHOCMMA
NnpuyuHU U o6cmoameacmBa, umam omHowWeHUE KbM
npubaz2BaHemo go crabo epekmuBHU mexaHU3MU 3a
cnpaBaHe, kKamo eMouuoHaAHO u HampanauBo xpaHe-
He, koumo cmoam B ocHoBama Ha 3amabcmaBaHemo
y MHo20 cybekmu (25).

Bpb3kama mexkgy 3amabcmaBaHemo u arekcu-
mumua ce nomBbpgu Kamo cuzHuuKaHMHa. Aokasz-
Ba ce, ue xopama cbc 3amabcmaBaHe gemoHcmMpu-
pam no-Bucoku HuBa Ha arekcumumus B cpaBHeHue ¢
2pynama c mezao 68 Hopma. To3u peyamam moxe ga
O6bge obacHeH ¢ xunome3ama, Ye Npu 20Aama vacm
om xopama cbc 3amabcmaBaHe npepabomkama Ha
agpekmuBHume npouecu ¢ HezamuBHa BareHmHocm
UAU gUPY3HU Xapakmepucmuku cmpaga, koemo gaBa
BmopuuHo ompaxkeHue Bbpxy meaecHUMe ycewaHua
U CUMNMOMU, KOUMO me cnogeAam. Te3u 3akAloueHuUn
ca B8 cv3Byuue u c nybaukyBaHu gaHHU no Mmemama
om pazauyu uzcaegoBamenu, pabomuau Bbpxy maszu
npobAaemamuka (8, 15, 18).

M3caegBaHume Auya, vuemo meAecHO me2A0 No-
kpuBa kpumepuume 3a 3amabcmaBare, no-vecmo, 6
cpaBreHue cbC xopa ¢ meaao B HOpma, ca CKAOHHU
ga Hea2AuKUpam u ga npoaBaBam mpygHocmu 8 emo-
uuoHaaHama npepabomka u nbAHOUEHHOMO noa3Ba-
He Ha HampynaHua emouuoHaAeH onum. Te cnogeAaam
MHo>xecmBo mpygHocmu cBbp3aHu cbe cnpaBaHemo
CcbC 6oae3zHeHU emouuu Kamo mbea, 2HaB, nomucHa-
mocm, BuHa, cpam u gp.

3akAloyeHue

Pesyamamume om Hawemo u3caegBaHe no-
mBuprkgaBam kopeaauuoHHama 3aBucumocm mex-
gy VTM u HuBomo Ha arekcumumua. CouwecmByBa
Kame20pu4Ha pa3auka no omuHoweHue Ha Bb3npus-
muama 3a cobcmBerume yyBecmBa npu nayueHmume
cbC 3amabemaBaHe, cpaBHeHu ¢ me3u ¢ HOPMAAHO
meaao. INMpaBuaHama oueHKka Ha areKkCuMUMUYHUME
omkAoHeHua 6u cnomozHara 3a nogbopa Ha npabBu-
AEH NOgXOg Npu onpegeaaHe Ha AeveHuemo u noBe-
geHuemo npu makuBa nayueHmu.
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Aim: To study the relationships between the ability of the human subject to fully handle his emotional and
experiential experience (alexithymic characteristics) in patients with obesity.
Material and methods: The study comprised of 258 subjects; 200 people met the criteria, of them 78,7%

were women and 21,3% were men; aged between 18 and 65 years. Subjects were asked to complete a test form
determining alexithymia levels (TAS-20). Information was collected about their anthropometric data - body weight,
height, calculated body mass index (BMI). Based on the determined BMI, two groups were formed - with normal
BMI (18,5-24,9 kg/m?) and obesity (BMI >30 kg/m?). Individuals with increased body weight - BMI 25-29,9 kg/m?

were excluded from the study analyses.

Results: The presence of alexithymic characteristics in the subjects correlated significantly with the body
weight assessed by BMI. There were no gender or age associated differences.

Conclusion: The results confirm the existence of a correlation between the studied variables - difficulties in
the field of emotional awareness and weight gain leading to obesity.

Key words: emotional awareness, obesity, alexithymia

Introduction

The World Health Organization (WHQO) defines
overweight and obesity as abnormal or excessive fat
accumulation that poses a real health risk. The body
mass index (BMI), calculated by dividing body weight
in kilograms squared by height in meters, is a simple in-
dicator used to define total body fat. For adults, current
WHO guidelines define a normal BMI range as 18,5 to
24,9 kg/m?, while a BMI 225 kg/m? is considered over-
weight and a BMI 230 kg/m? is classified as obesity [1].

According to the WHO, 13% of the adult popula-
tion are obese, 39% are overweight, and the prevalence
of obesity has increased significantly (1). Studies on the
prevalence, frequency and demographic characteristics
of obesity in Bulgaria show that it is signifi cantly more

common in men (men - 38,8%, women - 28,3%),
in the elderly age group (> 60 years - 39,6%; 20-44
years - 26%), and it is a more common problem in
people from small settlements of the rural type (village
- 39,3%; big city 29,3%) (2).

Elevated BMl is a risk factor for many non-fatal, dis-
ruptive disorders and is associated with some of the
leading causes of death such as diabetes, cardiovascu-
lar and neoplastic diseases (3), while leading to a signif-
icant reduction in life expectancy of between two and
ten years (4). Obesity is a growing and serious public
health problem, lowering the quality of life and carrying
a great economic and social burden (5-7).

There are various theories related to the origin of obe-
sity, which consider biopsychosocial risk factors - genetic,
personal, ethnic, cultural, triggering events and more (8, 9).
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Numerous studies have evaluated the link be-
tween obesity and certain mental disorders, person-
ality disorders and eating disorders. A study by Scott
et al. found that obesity was significantly associated
with mood disorders (OR 1,23), significant depressive
manifestations (OR 1,27), various manifestations of
anxiety (OR 1,46) and some anxiety disorders such as
post-traumatic stress disorder (OR 2,64) (10). Research
in this area is not always unambiguous and according
to some researchers, apart from depression, the causal
links between obesity and other psychiatric disorders
cannot be established from the available data (11).

Alexithymia is a personality trait defined by the
subclinical inability to identify and describe emotions
experienced by a particular individual. (12). Alex-
ithymia includes marked dysfunction in emotional
awareness, social attachment, and interpersonal re-
lationships. People with alexithymia have difficulty
distinguishing and evaluating the emotions of others,
which is thought to lead to a non-empathetic and in-
effective emotional response (13). Alexithymia occurs
in approximately 10% of the population and often
occurs in conjunction with other disorders - autism
spectrum disorders, Asperger's syndrome, depression
and anxiety and post-traumatic stress disorder (14).

The result, in terms of alexithymia, can be mea-
sured with questionnaires and the most commonly
used are the Toronto Alexithymia Scale (TAS-20), the
Bermond-Vorst Alexithymia Questionnaire (BVAQ), the
Online Alexithymia Questionnaire (OAQ-G2) or the
Observer Alexithymia Scale (OAS).

Alexithymia is determined by: 1) difficult identifica-
tion of feelings and differentiation between feelings and
somatic sensations in emotional arousal; 2) difficulty in
describing feelings; 3) limited imagination, proved by
a scarcity of fantasies; 4) difficulties in stimulus related,
externally oriented cognitive style.

One of the first studies examining the relationship
between difficulties in differentiating and verbalizing
emotions and excessive food intake found that diffuse,
difficult to classify and to name, arousal could be re-
duced by eating (15). These data focus on the possibil-
ity that this arousal, as well as a lack of self-control, are
important determinants of emotional eating and a lack
of ability to recognize and experience a wide range of
painful emotions. In people with high alexithymic char-
acteristics, the negative feelings associated with the
perception of one's own body appear to be associated
with the development of abnormal eating behavior.

A number of data demonstrate the presence of
neurocognitive difficulties in decision making, plan-
ning, problem solving, cognitive flexibility, reward-re-
lated behavior, and inhibitory mechanisms in obese
patients (16-19).

In obese people, there are impaired executivefunc-
tions, which according to many authors are a con-

sequence of altered nervous activity in areas involved
in reward processes such as the striatum, emotions and
memory, such as the amygdala, homeostasis through
the hypothalamus and cognitive control of the prefron-
tal cortex. Increased sensitivity to rewards associated
with reduced cognitive control mechanisms contrib-
utes to maladaptive behaviors associated with obesity
observed in obesity in the form of increased food con-
sumption (17, 20, 21).

Studies evaluating the link between obesity and
alexithymia date back more than thirty years giving
mixed results, probably due to differences in the assess-
ment methods used. Newer studies, based primarily on
the TAS-20 scale, have led to erratic results, sometimes
achieving higher results in obese patients compared to
non-obese controls, while others show no such differ-
ences. In addition, several studies examining patients
with severe obesity have reported no or only small tran-
sient changes after bariatric surgery, thus supporting
the hypothesis that when it occurs in obese patients,
alexithymia is a stable personality trait, independent of
weight status (22, 23).

The aim of the present follow-up is to examine the
relationships between the ability of the human subject
to fully handle his emotional and experiential experi-
ence (alexithymic characteristics) in obese patients.

Materials and methods

The study was conducted in 258 people in Sofia
between June 2016 and April 2018. The obesity degree
was measured by the method of calculating BMI, which
is a medico-biological indicator used to determine nor-
mal weight and to diagnose deviations from it, such as
obesity and malnutrition. BMI is measured in kilograms
per square meter and is calculated by the above men-
tioned formula.

Based on the determined BMI, two groups were
formed - one with normal BMI (18,0-24,9 kg/m?) and
the other with obesity (BMI >30 kg/m?). Individuals
with increased body weight - BMI 25-30 kg/m? were
excluded from the study.

For the purposes of the survey, an online question-
naire was created in order to facilitate the survey and
collect the necessary data. The Toronto Alexithymia
Scale -20 (TAS-20) was used as a method to measure
the level of alexithymia (24). The current version has 20
statements rated on a 5-point Likert scale. The assess-
ment of the 5 degrees is from 1 - strongly disagree, to
5 - strongly agree. The maximum number of points is
100. The questionnaire consists of 3 subscales: difficul-
ties in recognizing feelings and distinguishing between
feelings and bodily sensations, difficulties in verbalizing
feelings and the ability for externally oriented thinking.

Individuals with a score of 61 or higher than TAS-
20 were identified as alexithymic.
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Results

The study group includes 258 subjects. After ex-
cluding overweight patients without obesity, analysis of
the results was performed in 200 individuals - 93 with
normal weight and 107 with obesity. 78,7% of them
women and 21,3% men; aged between 18 and 65 years.

To establish the relationships between alexithymia
and BMI, a correlation analysis was performed (by us-
ing the Pearson method), and the obtained results are
presented in Table 1.

The overall alexithymia score demonstrated cor-
relation with BMI within a weak but significant correla-

ment of abnormal eating behaviors leading to over
weight and obesity. Table 2 compares the data be-
tween the groups with normal weight and obesity in
terms of alexithymic expression.

The overall alexithymia score showed a signif-
icant difference between the groups of subjects with
normal weight and with obesity (p = 0,002). In the
obese group, the mean value assessing alexithymia
was statistically significantly higher than that of the
normal weight group. Two of the subscales also had a
t-testresult showing a significant difference between the
groups, namely - difficulties in verbalization of feelings
(p<0,02) and externally oriented thinking (p<0,001).

Table 1. | Correlation between total TAS-20 score and alexithymia subscales and BMI (Pearson method).
Total Difficulties in Difficulties in Externally
alexithymia feeling detection feeling orientated
score verbalization thinking
BMI 0,22* 0,09 0,21* 0,26*

*significant correlation p<0,05

Tabauya 2. Differences between groups with normal weight and obesity in terms of alexithymic expression.

Number | Mean value SD p
Total Normal weight 93 41,23 10,19
alexithymia score 0,002
Obesity 107 46,54 13,31
Difficulties in Normal weight 93 14,31 5,60
feeling detection 0,09
Obesity 107 15,80 6,58
Difficulties in Normal weight 93 15,93 5,19
feeling verbalization 0,02
Obesity 107 17,82 5,96
Externally Normal weight 93 9,06 2,78
orientated thinking 0,000
Obesity 107 10,90 3,42

tion (r=0,22; p<0,05). The scale for difficulties in rec-
ognizing feelings does not reach a level of correlation
with the BMI with no significance. The subscale of dif-
ficulty in verbalization of feelings is positively and sig-
nificantly associated with the BMI (r=0,21; p<0,05) and
the scalewith the strongest correlation with the BMI is
externally oriented thinking (r=0,26; p<0,05).

These results support the understanding that in
alexithymic patients, the negative feelings associated-
with self-perception are associated with the develop-

To better present the results, we converted the
scores on the alexithymia subscales into mean scores by
dividing the total score by the number of items. Table 3
and Figure 1 present average scores on alexithymia.

The graph (Fig. 1) presents that on all scales the
group with obesity shows higher values than the group
with normal weight. The biggest difference is in the
scale of externally oriented thinking.

There are no established sex or age-related differ-
ences.
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Table 3.

Average values on the total score and subscales of the questionnaire measuring alexithymia.

Mean values BMI mean valuexSD
Normal weight 2,17+0,54
Total alexithymia score
Obesity 2,45+0,70
. ] . Normal weight 2,05+0,80
Difficulties in feeling detection
Obesity 2,2510,94
Normal weight 1,9940,65
Difficulties in feeling verbalization
Obesity 2,23+0,74
i +
Externally orientated thinking Normal weight 2,27£0,70
Obesity 2,72+0,86

The questionnaire has a five-point Linker scale, and the resp ondents are positioned mainly around the average

values.
Differences in the mean values of the groups with normal weight and obesity in terms of the severity
of alexithymia.
normal weight . obesity
- 2,7243
! 2,4496
2,252
2,1698 20061 228 2,2278 2,2661
7] 1,9852
2,10 !
o~
1,40
0,707
0,007
Total alexithy- Difficulties in Difficulties in Externally
mia score feeling feeling orientated
detection verbalization thinking
Discussion tendency to shift responsibility for their failures to the

Results presented above show that a large propor-
tion of obese subjects have more pronounced difficul-
ties in their ability to realize and verbalize their emo-

tionally saturated experiences, as well as a greater

environment. This fact shows that the subject has diffi-
culties in verbalizing and communicating feelings with
others. In addition the tendency to focus on external
causes and circumstances, is relevant to resorting to
ineffective coping mechanisms, such as emotional and
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compulsive eating, which are at the root of obesity in
many subjects [25].

The link between obesity and alexithymia was
confirmed to be significant. Obese people have been
shown to present with higher levels of alexithymia com-
pared to the normal weight group. This result can be
explained by the hypothesis that in a large proportion
of obese people, the processing of affective processes
with negative valence or diffuse characteristics suffers,
which has a secondary effect on somatic sensations
and symptoms that they share. These conclusions are
in line with published data on the topic by various re-
searchers who have worked on this issue [8, 15, 18].

Subjects whose body weight meets the criteria for
obesity, more often than people with normal weight,

tend to neglect and show difficulties in emotional pro-
cessing and full use of the accumulated emotional ex-
perience. They share many difficulties related to dealing
with painful emotions such as sadness, anger, depres-
sion, guilt, shame, etc.

Conclusion

The results of our study confirm the correlation be-
tween body mass index and the level of alexithymia.
There is a clear difference in perceptions of one's feel-
ings in obese patients compared to those with normal
weight. Proper assessment of alexithymic abnormalities
would help to select the right approach in determining
the treatment and behavior in such patients.
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Pe3lome

3axapeH guabem mun 2 (3Am2) e memaboaumHo 3aboaaBaHe, xapakmepu3upaw,o ce C Xunepaau-
Kemus, Koamo e pe3yamam om HapyweHue Ha uHcyauHoBama cekpeuus, uHcyauHoBomo geticmBue uau
gBeme 3aegHo. Xapakmepu3upa ce C KOMNAekCHa namozeHe3a, 8 koamo yuacmBam peguua gpakmopu.
IMpe3 nocaegHume 20guHU ce 06CbXKga ydacmuemo Ha uHkpemuHoBume XOpMoHU - 2Al0Ka2oHO-nogobeH
nenmug-1 (GLP-1) u 2atoko303aBucum uHcyauHomponen nenmug (GIP), koumo ce cekpemupam om uHmec-
muHaAHama AuzaBuua 8 omeoBop Ha puzuorozuuHama cmomawHo-upeBHa 2atoko3zHa abcopbuyus.

Llea Ha npoy4Banemo: Aa ce u3Bvbpwu cpaBHumeaeH aHaAu3 NO omHoweHuUe Ha BazaaHUMe cepymHu
HuBa Ha uHkpemuHoBume xopmoHu GLP-T u GIP npu nayueHmu c HoBoguazHocmuuupaHu BbaaexugpamHu
HapyweHua - HapyweHa 2aukemua Ha 2aagHo (HIT), HapyweH 2atoko3eH moaepaHc (HI'T) u 3Am?, cnpamo
nayueHmu 6e3 HaauuyHu makuBa c o2Aeg ougHka cbyvacmuemo Ha uHkpemuHume B paHHUMe emanu Ha
pa3zBumue Ha BbaeaexugpamHu HapyweHus.

Mamepuaau u memogu: NpoyuBaHemo obxBawa 39 nayueHma c npeguabemuu cbcmoarua (HIT - 18
nauuenma, HI'T - 12 nayuexHma, HIT+HI'T - 9 nayuenma), 12 nayueHma c HoBoomkpum 3Am2 u 70 KAUHUY-
Ho 3gpoBu koHmpoau 6e3 Bbveaexugpamuu Hapywerua. [Npu Bcuuku yuyacmHuyu ca uzBupweHu caegHume
KAUHUYHU U AabopamopHu uzmepBaHusa - pbcm, Me2A0, OpaAeH 2Al0KO30MoAepaHceH mecm ¢ uzcaegBaHe
Ha kpbBHa 3axap Ha 0-8a, 60-ma, 120-ma u 180-ma muHyma u Ha umyHopeakmuBeH uHcyauH (MPU) Ha 0-Ba,
60-ma u 120-ma muHyma, obw, xorecmepon (OX), HDL-xorecmepoa (HDL-xoA), mpuzaauuepugu (TT), mpan-
camuHazu (ACAT, AAAT), 6a3zaaHu cepymHu HuBa Ha GLP-1 u GIP. M3uyucAaeHu ca uHgekc Ha meAecHa maca
(MTM)=meaao (k2)/pbcm (m)? u LDL-xoa (cpopmyaa Ha Friedewald) = {OX - (HDL-xoa + TI/2,2)}.

Pezyamamu: YcmaroBaBa ce uzBecmHa meHgeHuua kbm no-Bucoku 6azaaHu HuBa Ha GLP-1 npu na-
yueHmume ¢ HoBoguazHocmuuupaHu Bbeaexugpamuu HapyweHua (HIT, HI'T u 3Am?) cnpamo KOHMpoAu-
me 6e3 BbaaexugpamHu HapyweHus, HO pa3Aukama He gocmuza cmamucmudecka 3Havumocm (13,8+7,8
pmol/L cnpamo 11,527,171 pmol/L, P=0,073). He ce ycmanoBaBam pa3auku 8 6azarHume HuBa Ha GIP npu
nauueHmume ¢ HoBoguazHocmuuupaHu Bvaaexugpamuu Hapywenua (HIT, HIT u 3Am2) 8 cpaBHeHue ¢
KOHMpoAumMe, makap u ¢ uzBecmuHa meHgeHuua Kbm no-Bucoku npu nocaegHume (29,1+25,3 pg/mL cnpamo
31,3%£25,8 pg/mlL, P=0,633).

3akayenue: bazarHume HuBa Ha unkpemuHume GLP-1 u GIP ca cbnocmaBumu npu nayueHmu c
HoBoomkpumu npeguabemtu cbcmoaHua u 3Am2 u KAUHUYHO 3gpaBu KOHMPOAU U He moz2am ga cAaykam
Kkamo 6uomapkepu 3a HacmbnBawu paHHu BX HapyweHus.
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KaroyoBu gymu: 2niokazorno-nogoben nenmug-1 (GLP-1); 2a0k0303aBucum uHcyauHomponeH nenmug
(GIP); npeguabemHu cbcmoaHus; 3axapeH guabem mun 2

BbBegeHue

MukpemuHoBama koHuenuua e pazBuma 6 pe-
3yamam Ha omkpumuama, Ye NepopasHOmo npu-
emaHe Ha xpaHumeaHu BewecmBa u ocobeHo Ha
Bverexugpamu, Bogu go ocBoboxkgaBaHe Ha uHcy-
AUHOMPONHU XOPMOHU om Au2aBuuama Ha mbHKUmMe
yepBa, koumo ycuaBam uHcyauHoBama cekpeuun 6
pe3yamam Ha nocmnpaHguaAHOmMo nokauBaHe Ha
nAazmeHama 2atoko3a (1). EHmepouHcyaapHama cuc-
mema e onucaHa 3a nbpBu nbm npe3 60™ 20guHU
Ha XX Bek caeg npoBexkgaHemo Ha ekcnepumeHmu,
KOUMO gemoHCmpupam, Yye CmumyAupaHama UHCy-
AuHOBa cekpeuusa e no-uzpazeHa caeg nepopasHo 6
cpaBHeHue ¢ BeHO3HO npuAoXKeHue Ha 2AlKo3a (2).
Te3u pasauku 6 uHcyauHoBama cekpeuua ca Hape-
yeHu ,uHKpemuHoB ecpekm”, a 2acmpo-uHmecmu-
HaAHUMe XopmoHu, koumo npegu3zBukBam no-cuaeH
uHcyauHoB omezoBop caeg nepopasHO npuemaHe Ha
2AOKO3a - uHKpemuHu. ToBa ca nenmugHuU XOpmo-
HU, cekpemupaHu 8 2acmpouHmecmMuHaAHUA Mpakm
om eHmepo-eHgoKpuHHUMe Kaemku, 6 omeoBop
Ha npuem Ha xpaHa. OcHoBHume, HO BeposmHo He
eguHcmBeHu uHkpemuHoBu xopmoHu  BrarouBam
2Atoka2zoHonogobHua nenmug-1 (GLP-1) u ealoko303a-
Bucumua uHcyauHomponer nenmug (GIP), koumo ce
cekpemupam om ypeBHume eHgoKpuHHU KAemku L u
K, coomBemto. Te3u XopmoHU mMogyAupam naHkpe-
acHama ocmpoBHokAemMbUYHA ceKkpeuua Kamo dacm
om m. Hap. ,eHmepouHcyrapHa oc” (3). VHkpemu-
HoBuam ecpekm e omaoBopeH 3a okoao 30-60% om
nocmnparguaAHua C-nenmugeH omzoBop B 3aBucu-
Mocm om KoaudecmBomo Ha npuemama 2AKKOo3a.
[pu nauueHmMu cbe 3axapeH guabem mun 2 (3Am2)
uHkpemuHoBuam eekm e HamepeH 3Ha4YUMEeAHO No-
HuxeH (4). MoHacmoawem He e HaNbAHO ACHO gaAu
HapyweHuemo Ha uHkpemuHoBusa edrekm, HabAto-
gaBaHo npu nayueHmu cbC 3AM?, e npuyuHa 3a UAU
cregecmBue om guabemHomo cbecmosnHue (5, 6). Ha-
mareHume vupkyaupawu HuBa Ha GLP-1 uzeaexxga ca
nbpBuyuHa npuvuHa 3a HapyweHama cnocobHocm Ha
nayueHmume cbC 3AmM2 ga noggwvp>kam epekmub-
Ha hocmnpaHguaAHa uHcyauHoBa cekpeuun, gokamo
yyBcmBumeaHocmma Ha map2emHume MbKaHu Kbm
geticmBuemo Ha uHkpemuHoBume XopmoHU (Ko2amo
me ca HaAu4HuU) ocmaBa 3ana3zeHa.

Mpeguabembm e MEXXgUHHO CbCMOAHUE Ha Mema-
6oAu3Ma Ha 2al0KO03ama, koemo cbwecmByBa mexgy
HOpPMaAHUA 2Al0KO3eH moaepaHc u 3A. Tou o6xBawa
HapyweHama 2Aaukemua Ha 2aagHo (HIT) u HapyweHusa

2AntoKo3eH moaepaHc (HIT), uau cbyemaHuemo om
gBeme (7, 8). HIT ce guazHocmuuupa Ko2amo naa3z-
MeHama 2AI0K03a Ha 2AagHO e mexgy 6,1-6,9 MMOA/A,
a HI'T ce gegpuHupa kozamo 6 xoga Ha obpemeHa-
BaHe cbc 75 2 eaoko3a kpbBHama 3axap Ha 120-ma
muHyma e 7,8-11,0 mmoa/A. OcBen moBa, Amepukan-
ckama AuabemHa Acouuauua npegaaza U 2AUKUpa-
HUAM Xemo2A00UH ga 6bge Kpumepul 3a gua2Ho3a,
Koeamo e 6 cmotHocmu - 5,7-6,4%. [Mpubauzumen-
HO 471 muauoHa gywu no cBema (8% om nbaHOAEM-
HOmMO HaceAeHue) ce ovakBa ga umam npeguabem
go 2035 2. (9). Auuama ¢ HIT umam ymepeHa go
mexka UHcyauHoBa pe3ucmeHmMHOCM Ha ckeaem-
Hama myckyaamypa U HOpMaAHa go AEKO HamaAeHa
yepHogpobHa uyyBcmBumeaHocm KbM UHCYAUH. Te
ce xapakmepu3upam c gegekmu 6 paHHama (0-30
min) u KbcHama pa3a (60-120 min) Ha cekpeuyuama
Ha uHcyAauH npu HamoBapBaHe ¢ 2al0K03a. Auuama
¢ HIT umam ymepeHa uepHogpobHa uHcyauHoBa
pe3ucmeHmMHOCM C HOpMaAHa MYcCKyaHa UHCYAUHO-
Ba uyBcmBumeaHocm u HamaaeHa Ga3aAHa u paHHa
paza Ha uHcyauHoBa cekpeuus (10).

[Npubauzumearo 20-34% om auuama c HIT uau
HI'T npozgpecupam go 3Am2 B npogbaxkeHue Ha 5-6
2., gokamo me3u ¢ kombuHupaH HIT+HI'T umam kymy-
AamuBHa yecmoma om 38-65%, ocobeHo ako umam
Hucka uHcyauHoBa cekpeuusa u meskka uHcyauHoBa
pe3zucmermuocm (11, 12). Tlpouecbm Ha Hamans-
Bare u yBpega Ha Gema-kraemkume e omeoBopeH 3a
npoepecuama om HopmareH BbaaexugpameH moae-
paHc go npeguabem u eBenmyaaHo 3Am?.

INpu Auua c npegguabem ce HabAogaBa HapyweHue
Ha cekpeuuama/akmuBHocmma Ha uHkpemuHoBume
XOPMOHU, Bbnpeku ve gaHHUMe He ca hocaegoBamenHu
(13-19). Bobnpeku moBa, 6 no-czoaamama yacm om mesu
npoyuBaHua ce cbobwaba 3a HamareHu HuBa Ha GLP-1,
2naBHo npu Auua ¢ uzoaupad HIT uau kombuHauua om
HIT+HIT, u 3a 3HaYUMeAHO NoHUXKeHa paHHa ha3a Ha
GLP-1 omeaoBop (14-18). Toft-Nielsen u comp. gokazBam,
ye no Bpeme Ha npoepecuama om HopmaseH Bbaaexu-
gpameH moaepaHc go HIT u eBeHmyarHo 3Am2, uma
npozpecupawo HamaraBaHe HuBama Ha GLP-1 (19).

Lleama Ha Hacmoawomo npoydBare e ga ce u3-
Bbpwu cpaBHumeneH aHaAu3 Ha 6azaAHUMeE CepymHU
HuBa Ha unkpemuHoBume xopmoru GLP-T1 u GIP npu
nauueHmu ¢ HoBoguazHocmuuupaHu Bveaexugpam-
Hu HapyweHua - HIT, HI'T u 3Am? ¢ me3u npu KAu-
HU4HO 3gpabu Auua 6e3 BvbeaexugpamHu HapyweHua
c o2Aeg u3acHaBaHe poaama um B paHHUMe emanu Ha
pa3zBumue Ha BveaexugpamHu HapyweHus.
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Mamepuaau u Memogu

Hacmoawomo npoyuBare npegcmaBaaBa npoc-
nekmuBHo, cpaBHumeAHo, mun cayval-KOHMpPOAA
KAUHUYHO npoyuBaHe, obxBawawo Gbazapcka nony-
Aauua om nauueHmu ¢ HoBoguazHocmuuuparu HIT,
HI'T, HIT+HI'T, 3Am? kakmo u KAUHUYHO 3gpabBu
Aauua 6e3 BbeaexugpamHu HapyweHusn, CAyKewu 3a
KoHmMpoAHa 2pyna. To e npoBegero B KauHuka no Ex-
goKpuHoAoz2ua u boaecmu Ha obmaHama npu YMBAA
,CB. Teopau” - MAoBguB u e yacm om npoekm NeP-
2287 ,MHkpemuHoB edpekm npu 3axapeH guabem?,
puHaHcupaH om MY, TMaoBguB, HayueH koHkypc
,Cmapm Ha gokmopcku npoezpamu”. NpoyuBanemo
omeoBapa HanbAHO Ha CmMaHgapmume U Kpumepu-
ume 3a HayyHOCM U emMuYyHOCM U e 0gobpeHo om
Komucuama no HayuHa emuka kbm CoBema no Ha-
yuHo-uzcaegoBameacka gedHocm npu MY-T1aoBguB.
IMpoBegeHume no NpomoKoAa npez2aegu U U3CAEQ-
BaHua Ha Bcuuku yyacmHuuu ca uzBbupwbBaHu caeg
npegBapumeaHo nognucBaHe Ha ,VHpopmupaHo Cob-
2Aacue 3a yyacmue”.

B npoyuBanemo B3exa yuacmue 51 nauueHma
(33 >keHu u 18 mbxke) - 39 nayueHma ¢ npeguabem-
HU cbcmosaHua (HIT - 18 nauuenma, HIT - 12 na-
uueHma, HIT+HIT - 9 nauuerma) u 12 nauyueHma c
HoBoomkpum 3Am? u 70 kKAUHUYHO 3gpaBu KoHMpo-
AU (42 >keHu u 28 mobxke). Npu Bcuvuku yyacmHuuu ca
uzcaegBatu cregHume KAUHUKO-A@BOpamopHU Noka-
3ameAu: meaao, pbcm, HuBa Ha kpbBHa 3axap (K3)
u umyHopeakmuBen uxcyaud (MPU) — uzxogHu u 6
X0ga Ha OpaAeH 2AlKo30-moaepaHceH mecm (ol TT),
0a3zarHU cepymHu kKoHueHmpauuu Ha GLP-1 u GIP,
06w, xonecmepoa (OX), HDL-xoarecmepoa (HDL-Xona),
mpuzauyepugu (TF). CmodHocmume Ha LDL-xoaec-
mepoAa (LDL-XoA) ca onpegeaaHu no ¢opmysama
Ha Friedewald, a umenHo: (LDL-XoA)={OX - (HDL-
Xoa+Tl/2,2)}. I3uucaeHu ca: uHgeKkc Ha meAecHa maca
(MTM)=meanro(ke)/pbcm(m)2 u xomeocmaseH mogea
Ha uHcyauHoBa pe3ucmenmHocm (HOMA-IR) = (K3¢
x VIPI19)/22,5).

BeHo3zHama kpbB 3a AabopamopHume uzcaegBa-
Hua e B3emaHa npu cmaHgapmsu ycaoBua - 6 8:00 u.
cympuH, caeg 12vacoB nepuog Ha HOwHO 2aagybBa-
He, caeg nognucBaHe Ha UH(POPMUPAHO Cba2Aacue om
Bceku yuacmuuk. BeHo3zHume npobu 3a onpegeaaHe
Ha u3zbpoeHume AabopamopHU hoka3ameAau ca u3-
npawgatu 6 LleHmpaaHa KauHuuHa Aabopamopua Kbm
YMBAA ,,C8. leopau”, NMroBguB. CepymHume HuBa Ha
kpbBHama 3axap ce uzmepBaHu ¢ nomowma Ha cmaH-
gapmeH eH3umHo-koropumempudeH (GOD-POD)
Memog C xapakmepucmuku: AuHelHocm (dilution
recovery) - go 20 MmoA/A; inter assay variation, CV%
om 2,40 go 2,94, intra assay variation, CV%<T1,2. VH-
cyauHbm e uzcaegBaH upe3 KomepcuareH Kum 3a Ko-
AuvecmBeHo onpegeAaHe Ha umyHopeakmuBeH uHcy-

AUH Ha 06azama Ha MuKkpoYacmuuyeH UMYHOEH3U-
meH aHaau3 (MEIA) ¢ nomowma Ha AXSYM system
(ABBOTT, USA) cbCc caegHume xapakmepucmuku:
sensitivity, 0,8 mlU/mL; inter assay variation, CV%<2,9;
inrta assay variation, CV%-<5,3. KoHueHmpauuume Ha
OX ca onpegeaaru upe3z ChOD, PAP; me3u Ha Tl upes
GPO, PAP, a me3u Ha HDL-XoA upe3z MgSO4-gekc-
mpaH SO4 npeuunumauusa (Schneiders Analysers;
Netherlands test; Delta Kone Autoanalyser). CepymHu-
me HuBa Ha GIP u GLP-1 ca usmepBaHu ¢ nomowma
Ha Human GIP Elisa (Active form Assay Kit - IBL) u
Human GLP-1 Elisa (Inactive form Assay Kit - IBL). AHa-
AUMuUYHa HagexxgHocm Ha GLP-1:
ObxBam Ha uzmepBane: 1,25-80 pmol/L;
Kaaubpayua: 8 mouku (0; 1,25; 2.5; 5; 10; 20, 40, 80
pmol/L);
YyBcmBumeanocm: 0,36 pmol/L;
IpaHuua Ha omkpuBaxe - 1,25 pmol/L;
HeBv3npouzBogumocm 68 cepua - CV om 6,5 go
10,3%;
Obuwja HeBvb3npouzBogumocm - CV om 3,8 go 10,9%;
Recovery: om 95 go 103,5%;
CneyucgpuyHocm: Memogbm e cneuuduveH - He ce
ycmanoBaBa kpbcmocaHa peakuua ¢ yoBewku GLP-1
(akmuBHa popma), GLP-2, aatokazoH, yoBewku GIP (1-
42) u voBewku GIP (3-42).
AHaaumuyHa HagexxgHocm Ha GIP:
ObxBam Ha uzmepBare: 1.6-100 pg/mL; Kaaubpauus:
8 mouku (0; 1,6; 3,1; 6,3; 12,5; 25, 50, 100 pg/mL);
YyBcmBumeaHocm: 1,24 pg/mlL; [paHuua Ha omKpu-
BaHe: 1,6 pg/mL;
HeBv3npouzBogumocm 6 cepusa - CV om 4,2 go 5,1%;
Obuwja HeBv3npouzBogumocm - CV om 5,5 go 7,1%;
Recovery: om 95 go 103,5%;
CneyugpuyHocm: Memogbm e cneuuduveH - He ce
ycmanoBaBa kpbcmocaHa peakuua ¢ yoBewku GIP
(3-42), aato0kazoH, yoBewku GLP-1 u yvoBewku GLP-2.
Cmamucmuyeckuam aHaAu3 Ha pe3yamamume
e uzBbupwen ¢ nomowma Ha SPSS, Bepcua 21.0, 3a
Windows. MpoBegeH e cpaBHumeneH aHaAu3 Ha KAU-
HUYHU, aHMPONOMEMPUYHU U BGUOXUMUYHU NoKa3a-
meau npu uzcaegBaHume 2pynu nauueHmu. Peyama-
mume ca npegcmaBeHu kKamo cpegHa apummemuvHa
+ cmaHgapmHo omkaoHeHue (SD). 3a Bcuuku cpaBHe-
Hua e u3zbpaHo HuBo Ha 3Hayumocm P<0,05. NpoBe-
geHo e rokapummyBaHe Ha cmotHocmume Ha GLP-1
u GIP nopagu maxHomo HenpaBuaHO paznpegeAeHue,
ycmanoBeHo upe3 mecma Ha Kolmogorov-Smirnov.

Pesyanmamu

CpaBHumeAHuam aHaAU3 MeXgy KAUHUKO-aH-
mponoMempuyHUMe napamempu U nokazameaume
Ha Bb2aexugpamHama u AunugHa obmaHa ca npeg-
cmaBenu 6 Tabauua 1. MI3caegBanume Auua ca Cb-
nocmaBumu no Bb3zpacm, meaecHa maca u UI'TM.
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Tabauuya 1.

KAuHUKO-aHmpono-
MempuyHU napame-

mpu U nokazameAu

Ha BbeaexugpamHa
U AunugHa obmaHa

npu u3zcaegBaHume

2pynu nauueHmu.

[Mapamempu Konmpoau HoBoguazHocmuuyupaHu
(n=70) 6vaaexugpamHu
pynu nayueHmu HapyweHua (n=51)
Bb3PACT (2oguHu) 30.3845.51 32.44+9.30, P=0.071
PbLCT (m) 1.68+0.12 1.69+0.10, P=0.683
TETAO (k) 96.21£19.00 100.29£26.76, P=0.001
UTM (k2/m2) 31.00%2.66 33.10%8.03, P=0.001
K3 0' (mmol/L) 5.25+0.44 8.58+1.12, P<0.001
K3 60' (mmol/L) 7.09£2.07 13.43%2.56, P<0.001
K3 120' (mmol/L) 5.46+1.18 12.3342.72, P<0.001
K3 180" (mmol/L) 4.70%0.81 8.21+2.00, P<0.012
OX (mmol/L) 4.71%0.91 5.67%1.59, P=0.052
HDL -XOA (mmol/L) 1.59+0.22 1.1240.32, P=0.002
LDL -XOA (mmol/L) 2.90+0.82 3.4740.69, P=0.064
Tr (mmol/L) 0.66%0.20 2.3342.03, P=0.03
UPU 0' (uIU/mL) 4.62+2.25 11.44+7.18, P=0.003
UPU 60' (ulU/mL) 43.29%16.95 78.72+49.81, P=0.024
UPU 120' (uIU/mL) 24.84+19.43 55.00£29.27, P=0.010
HOMA-uHgekc 1.20+0.55 3.53+2.84, P=0.004

Omuyumam ce, ovakBaHo, 3Hauumo no-Bucoku cmou-
Hocmu Ha K3 0%, 60™, 120™ u 180™ muHymu, Kakmo
u VIPM 0%, 60™, 120™ muHymu npu Auyama ¢ HoBogu-
azHocmuyupaHu Bveaexugpamuu HapyweHua 6 cpab-
HeHue C me3u npu KoHmpoaume. OuakBaHo, cmou-
Hocmume Ha HOMA-IR ca cuzHudgukaHmHo no-8Bucoku
npu navueHmume ¢ HoBoguazHocmuuupaHu Bbaaexu-
gpamHu HapyweHuA CNpAMO KOHMpPOAUME.

[To omHoweHue

Ha u3cAaegBaHume AunugHu

nokazameau ce ycmaHoBaBam 3Hauumo no-Bucoku
cepymHu HuBa Ha TI u no-Hucku makuBa Ha HDL-

Tabauua 2.

CpaBHumeaeH aHaau3
Ha HuBama Ha GLP-1
(pmol/L) npu nauuen-
mu ¢ HoBoguazHocmu-
uupaHu Bveaexugpam-
HU HapyweHua cnpamo
KOHMPOAU.

XoA npu yyacmuuuume ¢ HoBoguazHocmuyupaHu
Bbeaexugpamuu HapyweHus, cpaBHeHu ¢ me3u npu
koHmpoaume. INMo-Bucokume HuBa Ha OX npu nauu-
eHmume ca C 2paHuyHa Cu2HUUKaHMHOCM NO om-
HoweHue me3u npu KoHmpoaAume (P=0,052).
YcmanoBaBa ce uzBecmua meHgeHuus 3a no-Buco-
Ku 6a3aaHu HuBa Ha GLP-1 npu nauyuermu ¢ HoBoguae-
Hocmuuuparu Bbaaexugpamuu Hapywenusa (HIT, HI T u
3A mun 2 ) cnpamo KOHMPOAU, HO pa3Aukama He goc-
muea cmamucmuvecka 3Hadumocm (13,8+7,8 pmol/L
cnpamo 11,5+7,1 pmol/L, P=0,073) (Taba. 2, Que. 1).

Mogepyna N Mean SD 25 per | Median | 75 per
HoBoguazHocmuuupaHnu
BveaexugpamHu HapyweHua 51 13,8 7,8 7,2 11,8 20,2
KoHmpoau 70 11,5 7,1 6,2 9,1 17,0
lMogzpyna Mpunroxen | p-value |3akAloueHue N1 N2
mecm
HoBoguazHocmuuupaHu Mann-
BverexugpamHu HapyweHua [ Whitney U | 0,073 He 51 70
<> KoHmpoau
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50,0
bazaaHu HuBa Ha GLP-1 (pmol/L) npu navuen-
mu ¢ HoBoguazHocmuuupaHu Bvaaexugpam-
HU HapYWeHUA U KOHMPOAU. 40,0 -
30,0 A
(]
5|
(C)
20,0 1 T
He ce ycmanoBaBam pazauku 6 Oa-
3aaHume HuBa Ha GIP npu nauueHmume c
HoBoguazHocmuuupaHu  Bbaaexugpamuu 10,0
Hapywenua (HIT, HI'T u 3Am2) 6 cpaBhe- i L
HUe C KoHmpoAume, makap u c¢ uzBecmHa 0
meHgeHuua Kbm no-Bucoku npu nocaegHu- EkcnePUMel-l|mCIAHCI 2pyna KOHImpOAU
me (29,1+£25,3 pg/mL cnpamo 31,3+£25,8
pg/mL, P=0,633) (Taba. 3, Due. 2). fpyna
Mogepyna N Mean SD 25 per | Median | 75 per Tabauua 3.
HoBoguazHocmuuupaHu CpaBHumenen  aHaau3
BberexugpamHu HapyweHua | 51 29,1 25,3 8,0 20,8 47,6 Ha HuBama GIP (pg/mL)
npu nayueHmu c¢ HoBo-
KoHmpoau 70 31,3 25,8 8,7 22,3 54,7 guazHoCMuuupaHu Bb-
2Aexugpamuu  Hapyuwe-
HUA CNPAMO KOHMPOAU.
Mogepyna Mpunoxet | p-value |3akAloueHue N1 N2
mecm
HoBoguazHocmuuupaHu Mann-
Bverexugpamuu HapyweHua | Whitney U | 0,633 He 51 70
<-> KoHmpoau
120,0 bazaaHu HuBa Ha GIP (pg/mL) npu na-
T uueHmu ¢ HoBoguazHocmuuupaHu Bb-
200,0 2AexugpamHu HapyweHua u KOHMpPOAU.
80,0
=]
C)
60,01

IMocmaBuxme cu 3a UeA ga aHaAu3u-
40,04 pame 3aBucumocmume Ha UHKpEMUuHU-
me ¢ kpbBHa 3axap u uHcyauH B xoga Ha
ol TT npu nauueHmume ¢ HoBoomkpu-

20,0+
mu BbeaexugpamHu HapyweHua. Ycma-
HoBeHume Kopeaauuu ca npegcmaBeHu
0 J— L 8 Tabauyu 4-9.
EkcnepumeHmanHa 2pyna KoHmpoau
fpyna
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Tabauuya 4. Kopeaauuu Ha GLP-1 u GIP c 2ai0k03a 6 xoga Ha ol TT npu mbxke.

HoBoomkpumu 6vz2AaexugpamHu HapyweHua - mbxe

[Tokazamenu R - KopeaauuoHeH R2 - KoepuyueHm
KoehuuueHm Ha Ha gemepmuHauua Ha
MupcoH - bpaBe MupcoH - bpaBe
GLP-1 GIP GLP-1 GIP
Moko3a 0% muHyma -0,169 0,005 0,029 0,000
[Atoko3za 60™ muHyma -0,285 0,132 0,081 0,017
[Atoko3a 120™ muHyma -0,025 -0,148 0,001 0,022
[Atoko3a 180™ muHyma -0,076 -0,009 0,006 0,000

Tabauya 5. Kopenauuu Ha GLP-1 u GIP c 2ai0k03a 8 xoga Ha ol TT npu »eHu.

HoBoomkpumu 6vzaexugpamHu HapyweHuAa - XeHu
[Nokazamenu R - KopeaauuoHeH R2 - KoedpuyueHm
KoecpuyueHm Ha Ha gemepmuHauua Ha
MupcoH - bpabe MupcoH - bpabe
GLP-1 GIP GLP-1 GIP
Moko3a 0% muHyma -0,022 0,002 0,000 0,000
[Atoko3a 60™ muHyma 0,068 -0,144 0,005 0,021
[Atoko3a 120™ muHyma 0,130 -0,230 0,017 0,053
[Atoko3a 180™ muHyma 0,102 -0,311 0,010 0,097

Tabauya 6. Kopesauuu Ha GLP-1 u GIP ¢ VIPU 8 xoga Ha ol TT npu mbxe.

HoBoomkpumu 6bvzaAaexugpamHu HapyweHua - mbxxe

[Tokazamenu R - KopeaauuoHeH R2 - KoepuyueHm
KoepuyueHm Ha Ha gemepmuHauua Ha
MNupcoH - bpaBe MNMupcobH - bpaBe
GLP-1 GIP GLP-1 GIP
Iaoko3a 0% munyma -0,109 -0,067 0,012 0,004
[Atoko3a 60™ muHyma 0,105 0,140 0,011 0,020
[Atoko3a 120™ muHyma 0,401 0,056 0,161 0,003

ObcbvkgaHe

MNMpoyuBaHua nokazBam, ye uHkpemuHoBama
cucmema uepae poaa 6 pazBumuemo Ha 3Am?2.
YcmanoBeHomo HamaaaBaHe Ha uHkpemunoBun
epekm Nnpu nauueHmu cbc 3AmM2 ce gbAXKU Ha Ha-
KOAKO hakmopa, BrkatouBawu HapyweHa cekpeuua

Ha GLP-1, yckopen memaboauzbm Ha GLP-1 u GIP u
HapyweHa uyBcmBumeanocm kbm gBama xopmoHa
(20). Aokamo koHueHmpauuama Ha GIP e HopmaaHa
UAU gopu Aeko noBuweHa npu nayueHmu cbc 3Am2
(21) uHcyauHomponHume geticmBua Ha GIP ca cue-
HUpUKaHMHO HamaAeHu (22). Taka, hayueHmMume CbC
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Tabauuya 7. Kopeaauua na GLP-1 u GIP ¢ MIPU 6 xoga Ha ol TT npu xeHu.

HoBoomkpumu 6bvaAaexugpamHu HapyweHuA - XXeHu
[Mokazameau R - KopeaauuoHeH R2 - KoecpuuyuerHm
KoehuuueHm Ha Ha gemepmuHauua Ha
MupcoH - bpaBe MupcoH - bpaBe
GLP-1 GIP GLP-1 GIP
Mucyaun 0% muHyma 0,228 0,259 0,052 0,067
MHcyauHn 60™ muHyma 0,144 -0,026 0,021 0,001
MHcyaun 120™ muHyma 0,091 -0,177 0,008 0,031

Tabauya 8. Kopeaauuu Ha GLP-1 u GIP ¢ HOMA uHgekc npu mbxe.

HoBoomkpumu Bb2AaexugpamHu HapyweHuA - MbXKe
[Tokazameau R - KopeaauuoHeH R2 - KoecpuuueHm
KoecpuyueHm Ha Ha gemepmuHauun Ha
[MupcoH - bpaBe IMupcoH - bpaBe
GLP-1 GIP GLP-1 GIP
HOMA -0,113 -0,060 0,013 0,004

TabAauya 9. Kopeaauuu Ha GLP-1 u GIP ¢ HOMA uHgeKkc npu >keHu.

HoBoomkpumu Bb2AexugpamHu HapyweHuUA — XXeHu
[Tokazamenu R - KopeaauuoHeH R2 - KoedpuyueHm
KoeguuueHm Ha Ha gemepmuHauus Ha
MupcoH - bpaBe MupcbH - bpaBe
GLP-1 GIP GLP-1 GIP
HOMA 0,154 0,188 0,024 0,036

3AmM2 umam HapyweHa yyBcmBumearocm kbm GIP ¢
Bv3morkHa ,,down“-peayrayua Ha GIP-peuenmopa uAu
geceHcubuauzauun (23). 3a pazauka om cekpeuuama
Ha GIP, ma3u Ha GLP-1 ce omkpuBa HamaAeHa npu na-
yueHmu cbc 3Am2. Kakmo npu GIP u myk He e AcHO
gaAu mo3u gegpekm e npuduHa uau caegcmBue Ha 3a-
6oanBanemo. B npoyuBaHe ¢ ugeHmuuHu 6AU3HaAUU
gegpekm 6 GLP-1-cexpeuuama ce HabaogaBa camo
Nnpu egHama cecmpa CbC 3AmM2, Koemo npegnoAaza,
ye GLP-T-cekpemopHume gecpuyumu moz2am ga 6b-
gam BmopuuHu (24). Bvnpeku ye uma HecbomBem-
cmBue mexxgy peguua npoyuBaHua 3a moBa gaau
HuBama Ha GLP-1 ca HOpMaAHU UAU CHUXKEHU Npu Na-
uueHmu cbc 3AmM2, HAKOAKO CKOPOWHU u3caegBaHua
ca nokazaAu camo caabo cHuxkaBane Ha GLP-1 npu no-
cAegHume. M gokamo gpapmakoro2udHU KoaudecmBa

GLP-1 ca ce okazaau MmHo20 ecpekmuBHU 3a nogobpa-
BaHe Ha uHcyauHoBama cekpeuus npu 3Am2, npu
cpaBHumu HuBa Ha yupkyaupawua nenmug yyBcmBu-
meAHoCcmma Ha Auuama cbc 3Am2 kom GLP-1 e 3Ha-
yumeAHo HamaneHa B cpaBreHue ¢ Heguabemuuume.
INpoyuBare cpeg nayueHmu cbe 3Am2 6 dnoHua no-
kazBa Aunca Ha cuzHugpukaHmHa pa3auka 6 HuBama
Ha GLP-1 8 cpaBHeHue ¢ nauueHmu ¢ HopmaneH Bb-
eaexugpameH moaepaHc (25), nogobHo Ha Hawume
gaHHu. MpoyuBaHe B8 AaHua noka3Ba, yue HamareHuUAM
uHkpemuHoB epekm He e nbpBuuHo cbbumue 6 pas-
Bumuemo Ha 3Am2, a caegcmBue Ha guabemHomMo
cbecmoaHue (26).

B Hawemo npoyuBaHe u3zcregBame nauueHmu
¢ HoBoguazHocmuuupaHu Bba2aexugpamHu Hapywe-
Hua - HIT, HI'T, HIT+HI'T, 3Am2 u cbnocmaBumu
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no 6v3pacm, mearo u ITM kauHuuHo 3gpabu Auua
C HOpMaAeH 2A0KO3eH moaepaHc. [MauueHmume ¢
BbeAexugpamHu HapyweHua He ca NpuemaAu Xuno-
2AUKEMU3UpAWU megukameHmu UAu gpyau makuBa
¢ Bauarue Bobpxy BbeaexugpamHua u AUNUGHUA Me-
maboAu3bm, Maka ye omnaga Bb3modkHocmma 3a
megukameHmo3Ho noBauaBare Bbpxy HuBama Ha uH-
kpemurume. Om npoBegeHume cpaBHumeaHu aHa-
AU3U He ce ycmaHoBaBa cueHudgukaHmHa pazauka 6
6a3zaaHume HuBa Ha GLP-1 u GIP npu nayueHmume ¢
HoBoguazHocmuuupaHu BbaaexugpamHu HapyweHua
(npeguabem u 3Am2) cnpamo KOHMpoAUMeE, Kamo
uma uzBecmHu meHgeHuuU.

Elza Muscelli u comp. npoBexxgam opaaeH 2a0Ko-
30moAepaHceH mecm npu 51 nauueHma - 24 c Hop-
maneH Bverexugpamer moaeparc, 17 ¢ HI'T u 10 cbe
3Am2 u uzcaegBam HuBama Ha uHkpemuHoBume xop-
moHu - GLP-1 u GIP ¢ ouerka uyyBcmBumeaHocmma
Ha 6ema-kraembuHama yHkuua. bazaaHume HuBa Ha
GLP-1 u GIP ca nogobHu npu nayueHmume C Hapy-
WEeH 2AOKO3€EH MOAEPaHC U hayueHmume C HOPMAAEH
BberexugpameH moaepaHc, koemo e 8 nogkpena Ha
Hawume gaHHu. YcmaHoBaBam ce noHu>XeHU nocm-
npaHguaaHu HuBa Ha GLP-1 npu nauueHmume cbc
3Am2 cnpamo nauueHmume ¢ HopmareH Bbaaexugpa-
meH moaepaHc. MocmnpaHguaaHume HuBa Ha GIP
npu nauueHmume cbc 3AM2 ca 3HavumeaHo no-Bu-
coku cnpamo nauueHmume ¢ HI'T u nayueHmume c
HopmaneH BbaaexugpameH moaepaHc (27).

Kristine Farch u comp. uzcaegBam poasma Ha
GLP-1 8 pazBumuemo Ha 3amabcmaBare u 3Am2. B
pamkume Ha npozpamama ADDITION-PRO u3caeg-
Bam 2al0k03a, uHcyaud u GLP-1 8 xoga Ha obpeme-
HaBaHe C 2Al0KO3a npu 774 nauueHma C HOpPMAaAeH
2AIOKO3€eH moAepaHc, 523 nauueHma ¢ npeguabem u
163 c HoBoomkpum 3Am2. bazaaHume HuBa Ha GLP-1
ca CXOgHU Npu hauueHmume ¢ npeguabem u ¢ Hopma
AeH BbaaexugpameH moaepaHc, koemo ycmaroBaBa-
me u B8 Hawemo npoyuBaHe. B cpaBHeHue ¢ Auuama
C HOPMaAEH 2AI0KO3EeH MOAEPaHC, >XeHuUme ¢ hpegua-
6em uau 3Am2 ca umaau 25% no-Hucwbk GLP-1 omezo-
Bop B xoga Ha obpemeHaBaHemo C 2Al0KO3a, a U Mb-
»keme, u >xeHume ¢ npeguabem uau 3Am2 ca umaau
16-21% no-Hucka koHueHmpauua Ha GLP-1 Ha 120-ma
muHyma, HezaBucumo om Bb3pacmma u Haauduemo
Ha 3amAbcmaBaHe. Auuama cbe 3amabecmabaHe u ¢
HagHopmeHO mea2ao umam 20% HamaneH GLP-1 om-
2080p Kbm OparHO 2A0K03HO HamoBapBaHe B cpab-
HeHue C Auyama C HOpMaAHO meaAao, HezaBucumo om
2AOKO3HUA moaepaHc. [o-uzpazeHua omeoBop Ha
GLP-1 e acouuupaH ¢ no-gobpa uHcyauHoBa uyBcm-
BumeAaHocm u Gema-kAembUHa PYHKUUA U C NO-HUCKA
cmeneH Ha 3amabecmaBade. AaHHume om ADDITION-
PRO nokazBam, ye HamaraBanemo Ha GLP-1 omzoBo-
pa KbM NepopaHa 2Aloko3a ce HabalogaBa npegu pas-
Bumuemo Ha 3Am2 u 3amabcmaBaHe, Koemo moxke

ga Baeze 6 cvobpaxkeHue B cmpamezuume 3a paHHa
npocpuArakmuka Ha 3axapHusa guabem (28).

VIHmepecHU U nogaeXkawu Ha goNbAHUMEAHO
ymouHaBaHe ca HamepeHume pa3Auku no noa. lNpu
»keHume ¢ HoBoomkpumu Bba2aexugpamHu Hapywe-
HUA, 3a pa3Auka om mbxkeme, 6azaaHume GLP-1 u
GIP kopeaupam noAo>KumeAHO ¢ 6a3aAHUA UHCYAUH U
HOMA-uHgekca, a camo GIP kopeaupa ompuuamea-
HO CbC cMuMyAupaHama kpbBHa 3axap Ha 2PY u 3™
yac. MNpu muxxeme ¢ HoBoomkpumu BbvaaexugpamHu
HapyweHus ce HabaogaBa ompuuameaHa Kopeaauus
Ha GLP-1 cbec cmumyaupaHama kpbBHa 3axap Ha 18
Yac U NOAOXKUMEAHA - CbC CMUMYAUPAHUA UHCYAUH
Ha 2" yac B xoga Ha ol TT. Te3u gaHHU mo2am ga ce
mbAkyBam B8 nogkpena Ha u3zBecmuua bGaazonpus-
meH 2AKo30-3aBucum cmumyAaupaw, egpekm Ha UH-
kpemuHume Bbpxy yHKuuama Ha P-kAemkume, HO
ce HY>Kgasm om gonbAHUMEAHO ymouHaBaHe.

Mpu HoBoomkpumu BbaaexugpamHu HapyweHua
B3aumoBpb3zkume mexgy gBama uHkpemuHa u noka-
3ameAume Ha AunugHama obmaHa ca mBbpge pazHo-
NOCOYHU, 0OCOOEHO NPU OMUUMaHe Ha hakmopa noa,
U He mo2am ga 2eHepupam kKamezopudHu uzBogu, 3a-
moBa He ca ompa3zeHu B Hacmoawama cmamus.

OepaHuueHuama Ha Hacmoawomo npoyuyBaHe
ca omHocumeAHo maakuam 6pol uzcaegBaHu Auua
¢ Bveaexugpamuu HapyweHus, ocobeHo npu paz-
npegeaaHemo um B nogepynu, xemepoz2eHHocmma
Ha nogepynume C 20AaM pa3max Ha CmaHgapmHoOmo
omkaoHeHue. OcBer moBa, ca uzcaegBaHu camo npe-
npaHguaaHume HuBa Ha uHkpemuHume B 6azaAHu yc-
AoBug, koemo He gaBam gocmamwbuHO uHgOpMauuA
3a u3acHaBaHe B3aumoBpbikume Ha me3u upeBHu
XOPMOHU C mMemaboAumHumMe HapyweHua npu 3axa-
peH guabem u npeguabemHu cbcmosaHua. V3caeg-
BaHemo Ha nocmnpaHguaAHu u/uau B8 xoga Ha ol TT
HuBa Ha GIP u GLP-1 6u gonpuHecAo 3a no-Hama-
MbWHOMO UM Npeuu3upaHe.

B 3akatoueHue, 8 Hawemo npoyuBaHe He ce
omkpuBam cuzHuukaHmHu paszauku 8 6azaaHume
HuBa Ha uHkpemuHoBume xopmonu GLP-1 u GIP
npu nauueHmu ¢ HoBoguazHocmuuupaHu Bbaaexu-
gpamHu HapyweHua - npeguabem u 3Am2 cnpamo
KAUHUYHO 3gpaBu koHmMpoau ¢ HopmaaeH Bbeaexu-
gpameH moaepaHc. AuzadHbm Ha npoyuBaHemo u
obembm Ha uzcaegBanama uzBagka ¢ nocoueHume
AUMUMapawu akmopu He npegnosazam Kamezo-
puuHu u3Bogu, HO gaHHUME He NogKpenam Uu3NOA3-
BaHemo Ha 6azaAHume npenpaHguaAHu HuBa Ha
GIP u GLP-1 kamo HagexxgHu buomapkepu 3a paHHU
BbeAaexugpamHu HapyweHua, HezaBucumo om goka-
3aHOMoO umM ydacmue B namozeHemuyHUME Mexa-
HU3MU Ha XunepzaAaukemuama npu 3axapeH guabem.
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Diabetes mellitus type 2 (T2DM) is a metabolic disease characterized by hyperglycemia, resulting from defects
in insulin secretion, insulin action or both. It is characterized by a complex pathogenesis in which several factors
take part. During the last few years the role of glucagon-like peptide-1 (GLP-1) and glucose-dependent insulino-
tropic peptide (GIP), secreted from the intestinal tissue in response to physiological glucose absorption, has been
discussed.

Aim of the study: To conduct a comparative analysis of the basal serum levels of incretin hormones GLP-1
and GIP between patients with newly diagnosed disorders of carbohydrate metabolism - impaired fasting glucose
(IFG), impaired glucose tolerance (IGT) and T2DM and clinically healthy individuals in addition to evaluating the
importance of the incretin hormones in the early stages of carbohydrate disorders.

Materials and methods: The present study included 39 patients with prediabetic states (IFG-18 patients,
IGT-12 patients and IFG+IGT-9 patients), 12 patients with newly diagnosed T2DM and 70 clinically healthy
individuals forming the control group. The following clinical and laboratory tests carried out on all participants
- body weight, height, oral glucose tolerance test (OGTT) measuring the blood glucose at 0, 60, 120, 180 min.
and immunoreactive insulin (IRI) at 0, 60, 120 min., total cholesterol (TC), HDL-cholesterol (HDL-C), triglycerides
(TG), transaminases AST and ALT, basal serum levels of GLP-1 and GIP. Body Mass Index (BMIl)=weight (kg)/
height (m)? was calculated. The values of LDL-cholesterol (LDL-C) were also calculated using the Friedewald
formula LDL-C={TC - (HDL-C+ TG/2,2).

Results: The present data showed a tendency for higher basal serum GLP-1 levels in patients with newly diag-
nosed disorders of carbohydrate metabolism (IFG, IGT and T2DM) compared to those in the controls but the differ-
ence was not statistically significant (13,8+7,8 pmol/L versus 11,5£7,1 pmol/L, P=0,073). There were no differences
in basal GIP levels in patients with newly diagnosed carbohydrate disturbances (IFG, IGT and T2DM) compared to
controls (29,1£25,3 pg/mL versus 31,3 + 25,8 pg/mL, P =0,633).

Conclusion: The basal serum levels of incretin hormones GLP-1 and GIP are similar in patients with newly
diagnosed prediabetic states and T2DM as compared to clinically healthy individuals and could not be used as
biomarkers for upcoming early disturbances of carbohydrate metabolism.

Key words: glucagon-like peptide-1 (GLP-1), glucose-dependent insulinotropic peptide (GIP), prediabetic states,
diabetes mellitus type 2
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Introduction

The incretin concept was developed as a result
of the discovery that oral intake of nutrients, especial-
ly carbohydrates, leads to the release of insulinotropic
hormones from the cells of the small intestine, which
enhance insulin secretion as a result of postprandial
plasma glucose elevation (1). The enteroinsular sys-
tem was first described in the 1960s after experiments
demonstrated that stimulated insulin secretion was
more pronounced after oral administration than after
intravenous glucose administration (2). These differenc-
es in insulin secretion are called ,the incretin effect”,
and the gastrointestinal hormones that cause a stronger
insulin response after oral glucose administration - in-
cretins. They are peptide hormones secreted in the gas-
trointestinal tract by entero-endocrine cells in response
to food intake. Major but probably not the only incretin
hormones include glucagon-like peptide-1 (GLP-1) and
glucose-dependent insulinotropic peptide (GIP), which
are secreted respectively by intestinal endocrine L and
K cells. They modulate pancreatic islet cell secretion as
part of the ,enteroinsular axis” (3). The incretin effect
is responsible for about 30-60% of the postprandial
C-peptide response depending on the amount of glu-
cose ingested. In patients with type 2 diabetes mellitus
(T2DM), the incretin effect was found to be significant-
ly reduced (4). It is currently not entirely clear whether
the incretin effect observed in patients with T2DM is a
cause or consequence of the diabetic state (5, 6). De-
creased circulating GLP-1 levels appear to be the prima-
ry cause of impaired ability of patients with T2DM to
maintain effective postprandial insulin secretion, while
the sensitivity of target tissues to the action of incretin
hormones (where they are present) remains.

Prediabetes is an intermediate state of glucose me-
tabolism that exists between normal glucose tolerance
and diabetes. It includes impaired fasting glucose (IFG)
and impaired glucose tolerance (IGT), or a combination
of both (7, 8). IFG is diagnosed when fasting plasma glu-
cose is between 6,1-6,9 mmol/L, and IGT is defined when
during a glucose load with 75 g of glucose the blood glu-
cose at 120" minute is 7,8-11,0 mmol/L. In addition, the
American Diabetes Association proposes that glycated he-
moglobin could be a criterion for diagnosis when it is be-
tween 5,7-6,4%. Approximately 471 million people world-
wide (8% of the adult population) are expected to have
prediabetes by 2035 (9). People with IGT have moderate
to severe muscle insulin resistance and normal to slightly
reduced hepatic insulin sensitivity. They are characterized
by defects in the early (0-30 min.) and late phase (60-120
min.) of insulin secretion under glucose loading. Individu-
als with IFGhave moderate hepatic insulin resistance with
normal muscle insulin sensitivity and decreased basal and
early phase insulin secretion (10).

Approximately 20-34% of individuals with IFG or

IGT progress to T2DM over 5-6 years, while those with
combined IFG + IGT have a cumulative frequency of
38-65%, especially if they have low insulin secretion
and severe insulin resistance (11, 12). The process of
beta cell reduction and damage is responsible for the
progression from normal carbohydrate tolerance to
prediabetes and possibly T2DM.

Disorders of incretin hormone secretion/activity
have been observed in individuals with prediabetes,
although the data are inconsistent (13-19). However,
most of these studies reported reduced GLP-1 levels,
mainly in individuals with isolated IGT or a combination
of IFG + IGT, and a significantly reduced early phase of
GLP-1 response (14-18). Toft-Nielsen et al. demonstrate
that during the progression from normal carbohydrate
tolerance to IGT and possibly T2DM, there is a progres-
sive decline in GLP-1 levels (19).

The aim of the present study was to perform a
comparative analysis of basal serum levels of incretin
hormones GLP-1 and GIP in patients with newly diag-
nosed disorders of carbohydrate metabolism - IFG, IGT
and T2DM with those in clinically healthy individuals
without carbohydrate disturbances in order to clarify
the role of both incretins in the early stages of develop-
ment of carbohydrate disorders.

Materials and methods

The present study is a prospective, comparative,
case-control type clinical trial covering a Bulgarian pop-
ulation of patients with newly diagnosed IFG, IGT, IFG +
IGT, T2DM, as well as clinically healthy individuals with-
out carbohydrate disorders, serving as a control group.
It was held at the Clinic of Endocrinology and Metabolic
Diseases at the University Hospital ,Sv. Georgy”, Plovdiv
and is part of the research project NeR-2287 ,Incretin ef-
fect in diabetes mellitus”, funded by MU, Plovdiv, Scien-
tific contest ,Start of doctoral programs”. The study fully
meets the standards and criteria for science and ethics
and is approved by the Scientific Ethics Committee of
the Research Council at the Medical University of Plo-
vdiv. The clinical examinations and laboratory tests of all
participants were carried out after the prior signing of the
,Informed Consent for Participation”.

The study comprised of 51 patients (33 women
and 18 men) with prediabetic states (IFG - 18 patients,
IGT - 12 patients, IFG+IGT - 9 patients), 12 patients
with newly diagnosed T2DM and 70 (42 women and
28 men) clinically healthy controls. The following clini-
cal and laboratory parameters were studied in all partic-
ipants: body weight, height, blood glucose levels (GLU)
and immunoreactive insulin (IRl) - basal and in the-
course of oral glucose tolerance test (0GTT), basal se-
rum concentrations of GLP-1 and GIP, total cholesterol
(TC), HDL-cholesterol (HDL-C), triglycerides (TG). The
values of LDL-cholesterol (LDL-C) were calculated using
the Friedewald formula LDL-C={TC-(HDL-C+TG/2,2).
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Body Mass Index (BMI) = weight (kg)/height (m)? and ho-
meostasis model assessment as an index of insulin resistance
(HOMAR) = (GLU? x IRI?)/22,5) were also calculated.

The venous blood samples for the laboratory tests
were taken under standard conditions - early in the morn-
ing at 8:00 am, after a 12" period of night fasting, after
signing an informed consent by each participant. The ve-
nous blood samples for determination of the listed labo-
ratory parameters were sent to the Central Clinical Labo-
ratory at the University Hospital ,Sv. Georgy”, Plovdiv.

Serum blood sugar levels were measured using
a standard enzyme-colorimetric (GOD-POD) method
with the following characteristics:
dilution recovery - up to 20 mmol/L inter assay varia-
tion, CV% from 2,40 to 2,94,
intra assay variation, CV% <1,2. Insulin was tested using
a commercial kit for the quantitative determination of
immunoreactive insulin on the basis of microparticular
immunoenzyme analysis (MEIA) using the AXSYM sys-
tem (ABBOTT, USA) with the following characteristics:
sensitivity, 0,8 mlU/mL; inter assay variation, CV% <2,9;
inrta assay variation, CV% <5,3. TC concentrations were
determined by ChOD, PAP; the TG concentrations by
GPO, PAP, and those of HDL-C by MgSO4-dextran
SO4 precipitation (Schneiders Analyzers; Netherlands
test; Delta Kone Autoanalyser). Serum levels of GIP and
GLP-1 were measured using Human GIP Elisa (Active
Form Assay Kit - IBL) and Human GLP-1 Elisa (Inactive
Form Assay Kit - IBL). Analytical reliability of GLP-1:

Measurement range: 1,25-80 pmol/L;

Calibration: 8 points (0; 1,25; 2,5; 5; 10; 20, 40, 80
pmol/L); Sensitivity: 0,36 pmol/L;

Detection limit - 1,25 pmol/L;

Non-reproducibility in series - CV from 6,5 to 10,3%;
Total non-reproducibility - CV from 3,8 to 10,9%;
Recovery: from 95 to 103,5%; Specificity: The method
is specific - no cross-reaction with human GLP-1 (active
form), GLP-2, glucagon, human GIP (1-42) and human
GIP (3-42) was detected.

Analytical reliability of GIP: Measurement range: 1,6-
100 pg/mL;

Calibration: 8 points (0; 1,6; 3,1; 6,3; 12,5; 25, 50, 100
pg/mL); Sensitivity: 1,24 pg/mL;

Detection limit: 1,6 pg/mL; Non-reproducibility in series
- CV from 4,2 to 5,1%; Total non-reproducibility - CV
from 5,5 to 7,1%; Recovery: from 95 to 103,5%;
Specificity: The method is specific - no cross-reaction
with human GIP (3-42), glucagon, human GLP-1 and
human GLP-2 has been detected.

The statistical analysis of the results was performed us-
ing SPSS, version 21.0, for Windows. A comparative analysis
of clinical, anthropometric and biochemical parameters in
the studied groups of patients was performed. The results are
shown as arithmetic mean * standard deviation (SD). The
level of significance P<0,05 was chosen for all comparisons.
Logarithmic transformation of the serum levels of GLP-1 and
GIP was done due to their deviation from normal distribu-
tion, established with the Kolmogorov-Smirnov test.

Table 1.

Clinical-anthropo-
metric parameters

and carbohydrate

and lipid metabolism
parameters in the

studied groups of

patients.

Parameters Controls Newly diagnosed
(n=70) with carbohydrate
Group of patients disorders (n=51)
Age (years) 30,38+5,51 32,44+£9,30, P=0,071
Height (m) 1,68%0,12 1,69%0,10, P=0,683
WEIGHT (kg) 96,21+19,00 100,29+26,76, P=0,001
BMI (kg/m?) 31,00£2,66 33,10+8,03, P=0,001
GLU 0' (mmol/l) 5,25+0,44 8,58+1,12, P<0,001
GLU 60' (mmol/I) 7,09£2,07 13,43+2,56, P<0,001
GLU 120' (mmol/1) 5,46%x1,18 12,33%£2,72, P<0,001
GLU 180' (mmol/) 4,70£0,81 8,21+2,00, P<0,012
TC (mmol/l) 4,71%0,91 5,67+1,59, P=0,052
HDL -C (mmol/I) 1,59+0,22 1,1240,32, P=0,002
LDL -C (mmol/l) 2,90+0,82 3,47+0,69, P=0,064
TG (mmol/l) 0,66+0,20 2,33+2,03, P=0,03
IRI 0" (uIU/ml) 4,62+2,25 11,44+7,18, P=0,003
IRI 60" (uIU/ml) 43,29%16,95 78,72+49,81, P=0,024
IRI 120" (uIU/ml) 24,84%£19,43 55,00+29,27, P=0,010
HOMA-index 1,20+0,55 3,53%£2,84, P=0,004
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Results

The results of the comparative analysis between
the clinical, anthropometric, carbohydrate and lipid me-
tabolism parameters are shown in Table 1. The partici-
pants were comparable in age, body weight and BMI.
As expected, significantly higher values of GLU 0', 60!,
120" and 180/, as well as IRI 0', 60', 120" were reported
in individuals with newly diagnosed carbohydrate dis-
orders compared to those in controls. Not surprisingly,
HOMA-IR values were significantly higher in patients
with newly diagnosed carbohydrate disorders com-
pared to controls.

Regarding the studied lipid parameters, significant-
ly higher serum levels of TG and lower levels of HDL-C
were found in the participants with newly diagnosed
carbohydrate disorders, compared to those in the con-
trols. Higher TC levels in the patients were marginally
significant compared to the controls (P=0,052).

There was a certain tendency for higher basal
levels of GLP-1 in patients with newly diagnosed car-
bohydrate disorders (IFG, IGT and T2DM) compared
to controls, but the difference did not reach statistical
significance (13,8+7,8 pmol/L compared to 11,5%7,1
pmol/L, P=0,073) (Table 2, Fig. 1).

Table 2. Subgroup N Mean SD 25 per | Median | 75 per
Comparative analysis of | Newly diagnosed
GLP-1 levels (pmol/L) carbohydrate disorders 51 | 13,8 7,8 7,2 11,8 20,2
in patients with newly
diagnosed carbohy- Controls 70 | 11,5 7,1 6,2 9,1 17,0
drate disorders versus
controls.
Subgroup Test p-value | Conclusion N1 N2
Newly diagnosed Mann-
carbohydrate disorders Whitney U | 0,073 No 51 70

<-> Controls

Basal GLP-1 levels (pmol/L) in patients
with newly diagnosed carbohydrate 50,0 -
disorders and controls.
40,0
30,0 A
L]
5|
There were no differences in bas-
K . . . 20,0
al GIP levels in patients with newly di-
agnosed carbohydrate disorders (IFG,
IGT and type 2 diabetes) compared to ool
controls, although with a tendency to '
be higher in the latter (29,1£25,3 pg/
mL versus 31,3+25,8 pg/mL, P=0,633) 0

T

L

1

(Table 3, Fig. 2).

E xperimenfal group

Controls

Group
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. Table 3.
Subgroup N Mean SD 25 per | Median | 75 per cicllzs
Newly diagnosed Comparative analysis
carbohydrate disorders 51 29,1 | 25,3 8,0 20,8 | 47,6 | of GIP levels (pg/mL)
in patients with newly
Controls 70 31,3 25,8 8,7 22,3 54,7 diagnosed carbohydrate
disorders versus controls.
Subgroup Test p-value | Conclusion N1 N2
Newly diagnosed Mann-
carbohydrate disorders Whitney U | 0,633 No 51 70
<-> Controls

120,0 Basal GIP levels (pg/mL) in patients with
T newly diagnosed carbohydrate disorders
100,0 and controls.
80,0
o
()
60,01

We aimed at analyzing the interrela-
40,0+ tionship of incretins with glucose and in-
sulin during oGTT in patients with newly
diagnosed carbohydrate disorders. The
established correlations are presented in
Tables 4-9:

20,0

. T T

Experimentall group Controls

Table 4. | Correlation of GLP-1 and GIP with glucose in men.

Newly diagnosed carbohydrate disturbances - men
Parameters R - Pearson-Brave R2 - Pearson-Brave
correlation determination
coefficient coefficient
GLP-1 GIP GLP-1 GIP
GLU 0 min -0,169 0,005 0,029 0,000
GLU 60 min -0,285 0,132 0,081 0,017
GLU 120 min -0,025 -0,148 0,001 0,022
GLU 180 min -0,076 -0,009 0,006 0,000
Group
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Table 5.

Correlation of GLP-1 and GIP with glucose in women.

Newly diagnosed carbohydrate disturbances - women

Parameters R - Pearson-Brave R2 - Pearson-Brave
correlation determination
coefficient coefficient
GLP-1 GIP GLP-1 GIP
GLU 0 min -0,022 0,002 0,000 0,000
GLU 60 min 0,068 | -0,144 0,005 0,021
GLU 120 min 0,130 -0,230 0,017 0,053
GLU 180 min 0,102 -0,311 0,010 0,097
Table 6. | Correlation of GLP-1 and GIP with immunoreactive insulin in men.
Newly diagnosed carbohydrate disorders - men
Parameters R - Pearson-Brave R2 - Pearson-Brave
correlation determination
coefficient coefficient
GLP-1 GIP GLP-1 | aIp
Insulin 0 min -0,109 0,067 0,012 0,004
Insulin 60 min 0,105 0,140 0,011 0,020
Insulin 120 min 0,401 0,056 0,161 0,003

Table 7. Correlation of GLP-1 and GIP with immunoreactive insulin in women

Newly diagnosed carbohydrate disorders - women

Parameters R - Pearson-Brave R2 - Pearson-Brave
correlation determination
coefficient coefficient
GLP-1 GIP GLP-1 GIP

Insulin O min

0,228 0,259

0,052 0,067

Insulin 60 min

0,144 -0,026

0,021 0,001

Insulin 120 min

0,091 -0,177

0,008 0,031

Table 8. Correlation of GLP-1 and GIP with HOMA index in men.

Newly diagnosed carbohydrate disorders - men
Parameters R - Pearson-Brave R2 - Pearson-Brave
correlation determination
coefficient coefficient
GLP-1 GIP GLP-1 GIP
HOMA -0,113 -0,060 0,013 0,004
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Table 9. Correlation of GLP-1 and GIP with HOMA index in women.

Newly diagnosed carbohydrate disorders - women

Parameters R - Pearson-Brave R2 - Pearson-Brave
correlation determination
coefficient coefficient
GLP-1 GIP GLP-1 GIP

HOMA 0,154 0,138 0,024 0,036

Discussion

Studies have shown that the incretin system plays
a significant role in the development of T2DM. The
observed decrease in the so called ,incretin effect” in
patients with T2DM is due to several factors, includ-
ing impaired secretion of GLP-1, accelerated metabo-
lism of GLP-1 and GIP, and impaired sensitivity to both
hormones (20). While GIP concentrations were found
normal or even slightly elevated in patients with T2DM
(21), the insulinotropic effects of GIP were significantly
reduced (22). Thus, patients with T2DM have impaired
sensitivity to GIP with possible down-regulation of the
GIP receptor or desensitization (23). In contrast to GIP
secretion, GLP-1 secretion was found to be reduced in
patients with T2DM. As with GIP, it is not clear wheth-
er this defect is a cause or a consequence of the dis-
ease. In a study on identical twins, a defect in GLP-1
secretion was observed in only one of the sisters with
T2DM, suggesting that GLP-1 secretory deficits may be
secondary (24).

Although there is a discrepancy between various
studies on whether GLP-1 levels are normal or reduced
in patients with T2DM, several recent ones have shown
only a slight decrease in GLP-1 in T2DM. And, while
pharmacological amounts of GLP-1 were very effective
in improving insulin secretion in T2DM, at a compara-
ble level of circulating peptide, the sensitivity of diabet-
ic patients to GLP-1 is significantly reduced compared
to non-diabetics. A study in Japan showed no signifi-
cant difference in GLP-1 levels between patients with
T2DM compared to patients with normal carbohydrate
tolerance (25). A study in Denmark showed that the
reduced incretin effect is not a primary event in the
development of T2DM, but a consequence of the dia-
betic condition (26).

In our study, we examined patients with newly di-
agnosed disorders of carbohydrate metabolism - IFG,
IGT, IFG+IGT, T2DM, in comparison with age-matched

clinically healthy individuals with normal glucose tol-
erance. Patients with carbohydrate disorders have not
taken hypoglycemic or other drugs that could affect
carbohydrate and lipid metabolism, so there is no
possibility of drug effects on incretin levels. The com-
parative analysis did not show a significant difference
in the basal levels of GLP-1 and GIP in patients with
newly diagnosed carbohydrate disorders (prediabetes
and T2DM) compared to the controls, although some
tendencies were observed.

Elza Muscelli et al. (27) conducted an oral glucose
tolerance test in 51 patients - 24 with normal carbo-
hydrate tolerance, 17 with IGT and 10 with T2DM and
examined the levels of incretin hormones - GLP-1 and
GIP to assess the sensitivity of beta-cell function. Basal
levels of GLP-1 and GIP were similar in patients with
IGT and patients with normal carbohydrate tolerance,
which supports our data. Decreased postprandial GLP-
1 levels have been observed in patients with T2DM
compared to patients with normal carbohydrate tol-
erance. Postprandial GIP levels in patients with T2DM
were significantly higher than in patients with IGT and
patients with normal carbohydrate tolerance (27).

Kristine Farch et al. (28) investigated the role of GLP-
1 in the development of obesity and T2DM. The AD-
DITION-PRO program examined glucose, insulin, and
GLP-1 during OGTT in 774 patients with normal glucose
tolerance, 523 patients with prediabetes, and 163 with
newly diagnosed T2DM. Basal GLP-1 levels were similar
in patients with prediabetes and normal carbohydrate
tolerance, which we also found in our study. Compared
with individuals with normal glucose tolerance, women
with prediabetes or T2DM had a 25% lower GLP-1 re-
sponse during OGTT, also both men and women with
prediabetes or T2DM had a 16-21% lower concentra-
tion of GLP-1 at 120 min, regardless of age and presence
of obesity. Obese and overweight individuals have a
20% reduced GLP-1 responseto oral glucose load com-
pared to normal weight individuals, regardless of glucose
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tolerance. The more pronounced response to GLP-1 is
associated with better insulin sensitivity and beta-cell
function and also with a lower stage of obesity. Data
from ADDITION-PRO indicate that a reduction in the
GLP-1 response to oral glucose is observed before the
development of T2DM and obesity, which could be
considered in strategies for early prevention of diabe-
tes (28).

Interesting and also a subject of further clarifica-
tion are the sex-related differences found in our study.
In women with newly diagnosed carbohydrate disor-
ders, in contrast to men, basal GLP-1 and GIP correlat-
ed positively with basal insulin and HOMA index, and
only GIP correlated negatively with stimulated blood
glucose at 2™ and 3 hours. In men with newly diag-
nosed carbohydrate disorders there was a negative cor-
relation of GLP-1 with stimulated blood glucose at 1-st
hour and a positive correlation with stimulated insulin
at 2" hour during oGTT. These data can be interpreted
to support the conducive glucose-dependent stimulat-
ing effect of incretins on p-cell function, but need fur-
ther clarification.

In the patients with newly discovered carbohy-
drate disorders, the interrelationship between the two
incretins and the lipid metabolism parameters were
very diverse, especially when considering the gender
factor, and cannot generate definite conclusions. So,
the data are not commented on in this article.

The limitations of the present study are the rela-
tively small number of subjects with newly diagnosed
carbohydrate disorders, especially when divided into
subgroups, and the heterogeneity of the subgroups with
a large range of standard deviation. In addition, only pre-
prandial levels of incretins in basal conditions have been
studied, which do not provide sufficient information to
clarify the association of these intestinal hormones with
metabolic parameters in diabetes mellitus and prediabet-
ic conditions. Examination of the levels of GIP and GLP-1
postprandially and/or in the course of oGTT would con-
tribute to their further refinement.

Conclusion

In our study, no significant differences were found
in the basal levels of the incretin hormones GLP-1 and
GIP in patients with newly diagnosed disorders of
carbohydrate metabolism - prediabetes and T2DM -
compared to clinically healthy controls with normal car-
bohydrate tolerance. The design of the study and the
volume of the studied group with the indicated limit-
ing factors do not suggest definite conclusions, but the
data do not support the use of basal preprandial levels
of GIP and GLP-1 as reliable biomarkers for detection
of early carbohydrate disturbances, despite their prov-
en role in the pathogenic mechanisms of hyperglyce-
mia in diabetes mellitus.
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Pe3siome

(Du3uorozuuHo no Bpeme Ha BpemeHHocm HapacmBa Hykgama om mupeougHu xopmoHu (TX). ToBa ce
nocmuea upe3 cmumyaauua Ha wumoBugHama >kae3a 8 paHHama 6pemeHHocm om yoBewkua XopuoH2oHago-
mponuH (hCG) c nocaegBauwo noBuwenue 8 HuBomo Ha cepymHua cBobogen mupokcut (FT,), Ho npu ycaoBue,
ye uma gocmambyHO U0g 3a CUHME3 HAa XOPMOHU.

Lleama e ga ce npoyuu 8 6bA2apcka nonyaauua om GpemeHHU >XeHu peaaHomo HUBo Ha KoHueHmpauuama
dogug 6 ypunama, mupeonepokcugazHume aHmumeaa (TPOAb) u mupeougHume XOpMOHU.

Mamepuan: 13caegBanu ca 547 GpemeHHu >keHu, cpegHa Bb3pacm 3015 2. INpoyuBaremo e cpe3obo,
myamuueHmpoBo, nonyrayuoHHo-6azupaHo B 10 peauoHa Ha bbazapua (06wo 84 ceauwa) - uzBecmuu 6 mu-
HaAOMo ¢ GogeH gedpuyum u gpyau ¢ GogHa gocmambyHOCM.

Memogu: B3ema e cympewHa npoba npacHa ypuHa 3a onpegeaaHe ypuHHama togHa koHuenmpauus (UIC)
ype3 maccnekmpomempus ¢ uHgykmuBHo cBbp3ara naazma (ICP-MS). B cepym koaudecmBeHo ca uzcaegBaHu
mupeocmumyaupaw, xopmoH (TSH), FT,, TPOAb Ha anaauzamop Cobas e601 ¢ ECLIA memog. Npu cmamucmu-
yeckua aHaAu3 e uznoa3zBan cmaHgapmen nakem SPSS 13.0 3a Windows.

Pezyarmamu: CpegHomo HuBo Ha ypuHHama (GogHa KOHUeHmpauua 3a usrama 2pyna GpemeHHU >KeHu
(n=547) e 181,60+93,97 pg/L, meguaHama - 170 ug/L (95% Cl: 161-177). CpegHomo HuBo Ha TSH e 2,77+1,83
plU/mL, a Ha FT, e 11,03£1,93 ng/L. Bpemernnume xeHu ¢ TPOAD (+) ca 10,1%. TPOAb (+) 6pemeHHume >xeHu
3Ha4YUMO NO-4eCcmo ca C XunoexozeHHa cmpykmypa Ha wumoBugHama »ae3a npu exozpagckua npezaeg 8
cpaBHeHue ¢ TPOAD (-) 6pemeHHume - 36% (27/75) cpewy 5,9% (28/472), p<0,001.

3akaroyenue: [Npu ckpuHuH2o6u nonyaauuoHHu uzcaegBarus e Heobxogumo NbpBo ga ce uzacHu HUBomo Ha
ypuHHama GogHa KoHueHmpauua u egBa npu gokazaHa HopmaAHa MeguaHa Ha noka3zameas, moxke ce npaBu kope-
KMHa oueHka Ha mupeougHama ¢yHkuua 8 cbwama nonyaauus. [Npu Hucka uau Bucoka meguaHa Ha ypuHHama
dogHa KOHUgHmMpauusa He moxke ga ce HanpaBu KopekmHa oueHka Ha mupeougHama (yHkuusa 6 uzcaegBaHama
nonyaauus. M3caegBaHemo Ha uHguBugyaaHama ypuHHa GogHa KoHueHmpauua e HemepogaBHo u 666 Bcuuku
cbBpemeHHU npenopbku e ompedeHo. YpuHHama GogHa KOHUeHmMpayua ce onpegeaa camo NONYAAUUOHHO. Ao-
NbAHUMEAEeH hakmop, okazBaw, BauaHue Bbpxy mupeougHama gyHkuua, ce aBaBa Haauduemo Ha TPOAD (+).

KaroyoBu gymu: GpemeHHU XKeHu, ypuHHa dogHa konuenmpauusa, TPOAb, TSH, FT,
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bopucoBa, AHHa-Mapusa U. u cbmpygHuuyu

BvBegeHue

(Du3uorozuuHo no Bpeme Ha BGpemeHHOCM Ha-
pacmBa Hyxkgama om mupeougHu xopmoHu (TX).
ToBa ce nocmueza ype3 cmumyaauua Ha wumoBugHa-
ma »aAe3a om 6bp30 HapacmBawua 6 paHHama Gpe-
MEHHOCM XOpMOH yYoBewku XOpuoH20HAgOMPONUH
(hCG). Tou ce cBobp3zBa c peuenmopa Ha mupeoc-
mumyAaupawua xopmoH (TSH) u masu paHHa u 6bp-
3a cmumyaauusa Bogu go noBuwerue 6 HuBomo Ha
cepymnua cBobogen mupokcun (FT,) ¢ nocaegBau
cnag 6 HuBomo Ha TSH (nog HuBomo my npegu Gpe-
meHHocmma) (1, 2). NMpe3 mo3u nepuog Ha noBuweHo
npou3BogcmBomo Ha maluuHu MUPEOUgHU XPOMOHU
e Heobxogum noBeye Gog, KOUMO e cybcmpambm 3a
CUHMeEe3 Ha MUPEOUgHU XOPMOHU.

OkazBa ce, ue GpemeHHUME >KEHU C NOAOXU-
meAHU mupeonepokcugazHu aHmumeaa [TPOAb (+)]
umam HapyweH omeoBop Ha cmumysauua Ha wu-
moBugHama »xae3a om hCG (3). VimenHo TPOAD (+)
O6pemeHHU »KeHu ¢ HUCbK omeoBop Ha wumoBugHa-
ma »*Ae3a kbm cmumyaauyua om hCG umam no-Bucok
puck om npexkgeBpemerHo paxkgaHe. B cowomo Bpe-
me ce ycmaroBaBa, ye u nogepyna >xeHu ¢ TPOAD (-)
Cbwo Mozam ga umam HapyweH omzoBop kbm hCG,
HO Yecmo Npu max ca Haauue noBuweHu mupeo-
2rn00AuHOBu aHmumena - TgAb (+). Teu aHmumeaa ce
cpewam 6 25% npu Auuama ¢ mupeougeH aBmoumy-
Humem (4). Bcuuko moBa nogckazBa, ye uzcaegBate-
MO Ha MupeougHUMe aHMumMeAa, a owe no-gobpe u
Ha hCG, 6u 6uro noae3Ho B KomnaekcHama ougeHka
Ha puckoBeme no Bpeme Ha GpemeHHocm (2, 5).

Had-3HauumeaHomo HamaaeHue 6 HuBomo Ha
TSH ce HabaogaBa npe3 nbpBua mpumecmbp, a
npe3 Bmopua u mpemua mpumecmbp HuBomo my
HapacmBa 6e3 ga gocmuza HuBomo npu HeGpemeH-
HU >keHu (6, 7). C HacmbnBaHemo Ha bpemeHHOCM
HUBOmMO Ha yupkyaupawua mupokcuH-cBbp3Bauwy,
2n06yaun (TBG) u momannua T4 (TT,) HapacmBam go
7™M 2ecmayuoHHa cegmuua (2.C.), gocmueam nuk Kbm
16™ 2.c. u ocmaBam Bucoku go paxgaHemo (8). B
noBeuemo rabopamopuu ce uznoazBam aBmomamu-
3upaHu UMyHOaHaAu3u 3a onpegeaaHe Ha FT,, koemo
e komnauuupaHo om noBuwerua TBG u 8 cbwomo
Bpeme om HamaaeHu KoOHueHMpauuu Ha aAbymuHa
(9). B IMpenopbkume Ha ATA’2017 ce npenopbuBa ga
ce uzpabomam NnonyaauuoHHU pedepeHmHU 2paHu-
uu no mpumecmpu 3a TSH u 3a FT, (10).

Lieama Ha npoyuBanemo e 6 6bazapcka nony-
AauUA Ha OpemeHHU >KEeHU OMm pa3AUYHU Pe2uoHU
Ha bwbaAcapua (c npegwecmBaw, 8 muHaromo GogeH
gedpuuum u gpyau ¢ GogHa gocmambyHOCM) ga ce
gegpuHupam ocHoBHUMe napamempu, omz2oBopHu 3a
pabomama Ha mupeougeama - ypuHHa UogHa KOH-
ueHmpauun, TPOAb, mupeougHu XOpMOHU.

AuzalH Ha npoyyBaHemo

INpoBegeHo e cpe3oBo mHoz2oueHMpoBo nonyaa-
UUOHHO Ba3zupaHo npoyuBaHe om 25 cenmemBpu go
6 HoemBpu 2019 2. B8 10 pezuoHa Ha bwvacapua (Co-
¢pug, Cocputicka o6racm - lNMupgon, CamokoB; Cmo-
AsH; Toue AeaueB; TabpoBo; Tpoan-Anpuauu; bypeac;
Cmapa 3azopa; NaeBeH), kamo ca BkAlOUYEHU MaAKU
epagoBe u cena om Bceku peauoH uau obwo 84 ceau-
wa. MogbpaHu ca peauoHu ¢ uzBecmen 6 muHaromo
togeH gecpuuum - Cocpua u obracmma, CmoasH, loue
AeaueB, TabpoBo, TpoaH, kakmo u pe2uoHu ¢ GogHa
gocmambuHocm - bypeaac, Cmapa 3azopa, [NaeBeH u
obracmume um. MNMpoyuBavemo e npoBegeHo ¢ nog-
Kpenama Ha 104 eHgOKpPUHOAO2a U 2UHEKOAO2a Om
nocoyeHume pezuoHu. Om guchaHcepHama Aucma
Ha pea2ucmpupaHu OpemeHHU >KeHU Npu hocodeHume
cneyuaAucmu ca nokaHeHu 3a yyacmue 630 bpemeH-
HU, Kamo ca ce om3oB8aau 86,8% om max (n=547).

Mamepuan

M3caegBaHu ca 547 GpemeHHU >eHu, cpegHa
Bb3pacm 30+5 2., meguaHa 30 2. (18-47 2.) - 40% (28-
322.),23,4% (33-37 2.), 21% (23-27 2.), 8,4% (38-42 2.),
6% (18-22 2.) u 1,1% (43-47 2.). Cnopeg mpumecmbpa
OpemeHHUMe >KeHu ca paznpegeAreHu kakmo caegBa:
nbpBu - 110 (20,10%), Bmopu - 276 (50,45%) u mpe-
mu - 161 (29,43%).

bpemeHHume >xeHu ca npuemu 6 CkpuHuH2a
Ha cAyvyaeH npuHuun 6e3 npegBapumeaeH nogbop,
kamo 458/547 (83,7%) om max ca npuemaau megu-
KameHmu. Hat-yecmo moBa ca mazHe3ul, poaueBa
KuceAuHa u >eaa3o (58%), gokamo ocmaHaaume
npenapamu ca gaBaHu Ha omgeAHU BpemeHHU C ueA
3ana3zBaHe Ha GpemeHHocmma u goBexkgaHemo U go
ycneweH 3aBbpwek - cnazmoAumuuu, NPo2ecmuHuU,
aHmukoazyaaHmu. [Mpu 77 (14,1%) om 6pemeHHUMe
e ycmaHoBeHa cybcmumyuua ¢ AeBomupoKcuH uau
mupeocmamuk 3a uzBecmHo npegu bpemeHHocmma
mupeougHo 3aboaaBaHe. Bcuuku yyacmHuuku ca om
kaBkazkama paca, 6e3 gaHHU 3a 4epHOgpPOOHU, 6bO-
peuHu 3a6oaaBaHun uau gaHHu 3a marabcopbuus.

Bcuuku yyacmHuuku ca nognucaau uHgopmupa-
HO cbeaacue, nomBbpgeHo om AokaaHama Komucus-
no Emuka 6 YHuBepcumemcka 6oaHuua ,Codpuameqg”,
Cogputicku yHuBepcumem ,CBemu Kaumerm Oxpug-
cKku”, Kamo mo e nogzomBeHo B cbaracue ¢ emuyHu-
me cmaHgapmu cnopeg gekAapauuama om XeA3uH-
Ku-1964 2. u no-kbcHUMe U gonbAHeHua (11). Becaka
OpemeHHa >keHa € NONbAHUAA AUMHO BBNPOCHUK € no-
MOWMa Ha cheyuaAHO ONpegeAeHo MEqUUUHCKO AUUE
om ekuna ,Auue 8 Auue” ¢ uea KopekmHo cbbupaHe
Ha gaHHU OMHOCHO ucmopua Ha OpemeHHOCMMA,
npuem Ha KoMbUuHUpaHU BumamuHu C MUHepaAu,
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Bumamun D, gpyeu megukamermu no Bug u go3u, Ha-
AUYHU MUPEOUgHU UAU gpyeu 3aboaaBanua. o gaHHu
om BbnpocHuka ce u3acHu, ye npu 245 (44,8%) ce
Kacae 3a novpBa GpemeHHocm, npu 216 (39,5%) - 3a
Bmopa, npu 57 (10,4%) - 3a mpema u 3a nopegHa
4ma 5mayau 6™ GpemeHHocm - 3,5%, 1,6% u 0,2%.

Memogu

Caeg nonbaBaHe Ha AuyHume gaHHu Bb6 Bob-
NPOCHUKA, Ca U3MEPEHU PbCM U Me2A0, kKamo e Bnu-
caHo u me2aomo npegu bpemeHHocmma. ViHgekcbm
Ha meAaecHa maca (MTM) B kg/m? e u3uucaeH, Kakmo
Hacmoaw, no Bpeme Ha CKpuHUH2a, Maka u Mo3u npe-
gu HacmbnBaHe Ha GpemeHHOCMMA.

MbeAHOUEHHOMO u3cAaegBaHe Ha hyHKUUAMaA Ha
wumoBugHama »xae3a uzuckBa uzacHaBaHe Ha ypuH-
Hama GogHa KoHueHmpauua 8 nonyaayuama, koemo
we gage Cu2ypHOCM Ha NOAYYeHUMe gaHHU U npa-
BuaHama um uHmepnpemauua. Bcuuku cvBpemeHHu
npenopbku ompudam uHguBugyarHomo u3caegBaHe
Ha ypuHHama UogHa KOHUeHmpauua kamo cAyvalHo
u HemepogaBHo. OcHoBHumMe uHgukamopu, Koumo
onpegeAaam UOgHUA gepuuum ca: ypuHHama uogHa
KoHueHmpauug, HuBomo Ha TSH, obema Ha wumo-
BugHama »xae3a. Had-8a>kHuam uHgukamop e ypuHHa-
ma GogHa KoHueHmpauua, koemo ompa3zaBa npuema
Ha Gogug ¢ xpaHama (90% ce ekckpemupa nacuBHo
8 ypuHama 6 3aBucumocm om oueHeHua pazmep Ha
2romepyaHa cpuampauus, eGFR) (12). Taka, ypuHHama
dogHa kKoHueHmpauua (urinary iodine concentration,
UIC) npegcmaBa GaraHca mexxgy guemudeH npuem,
dogHa ekcmpakyua, obuwomo geno Ha MupeougHu
xopmoHu u eGFR.

AA2Opum®BbM Ha CKpUHUH2a:

1. Onpegensre Ha eywaBocmma cpeg uzcregBa-
Hume bpemeHHu eHu - OcBeH naanauua Ha wuldHama
obracm 3a onpegeasHe pazmepa Ha wumoBugHama
»ae3a e npoBegeHo u exozpadpcko uzcaegBare C ana-
pam Digital Color Doppler Diagnostic Scanner, C5 Ex
(Shenzhen Landwind Medical Industry, China). INo cman-
gapmHa hopmyaa e uzducaeH obembm Ha wumoBugHa-
ma »ae3a 68 mL (13), koamo e npurazaHa 8 aHaauzume
Ha Zimmermann MB u comp. go momeHma (14).

2. AabopamopHuam aHaau3 Ha Bcuuku KpbBHU
npobu e npoBegeH B egHa ueHmpaaHa Aabopamopus
B geHa Ha B3emaHe Ha KpbBHama npoba cympuH Ha
2nagHo. B cepym ca uzcaegBaru koauuecmBeHo Ha
aHaauzamop Cobas e€601: TSH ¢ ECLIA memog mun
cangbBuy (pechepeHmHu 2paHuuu 0,27-4,2 mIU/L); FT, c
komnemumuBen ECLIA memog (pecpepeHmHu 2paHuuu
9,3-17,0 ng/L), kakmo u TPOAb ¢ komnemumuBeH

ECLIA memog (pegpepeHmHu epaHuyu <34 1U/mL).

3. Onpegeaate Ha ypuHHama UogHa KOHUyeHmpa-
yua. Bcaka GpemeHHa »keHa e gaaa nopuua cympewHa
cpegHa cmpya npacHa ypuHa ~20 mL 8 yucma naacm-
macoBa vyawa 3a onpegeaaHe Ha (ogHama KOHUEH-
mpauua. [NMpobume BegHaza ca mpaHchopmupaHu Ha
cmadHa memnepamypa 6 HeympaaHu moHoktoBemu
go LleHmpaaHa aabopamopus (Cb2AaCHO UHCMpPYK-
uuume, Nnpu MpaHcnopm Ha cmaliHa memnepamypa
3a Bpeme nog 8 vaca Hama npomaHa B kauecmBomo
Ha npobama). Bcuuku aarukBomu Ha ypuHHu npobu
ca 3ampazeHu Ha -20° go aHaau3a um. Ha caegBawusn
geH 3ampazeHume npobu ca mparcnopmupaHu 6
cheuuaAHu KoHmeUHepu go akpegumupaHama Aabo-
pamopusa Limbach laboratory 8 Heidelberg, Germany.
AHaauzbm e HanpaBeH upe3 akpegumupaH memog
Ha mac-cnekmpomempua ¢ uHgykmuBHo cBbp3aHa
naazma (ICP-MS) cbc caegHume xapakmepucmuku:
linearity in the range of 0-4000 pg/L, precision in the
series at 304 mcg/l RSD 0,8%, inter-assay SNU=304
pg/L,15 shifts, RSD 4,5%; accuracy percentage
deviation from adjusted nominal value of the certified
reference material SeronormTM Trace Elements urine
(SNU) (304 pg/L): 4,0% (data set = 4x12), recovery
104%. Pesyamamume ca npegcmaBeru 6 ug/L.

Cmamucmuveckuam aHaAu3 e npoBegeH cbc
cmangapmer nakem SPSS 13.0 3a Windows: geckpunmu-
Ben aHaau3 (mean, medians, standard deviation), kope-
AAUUOHEH aHaAu3 u aHaau3 Ha Bapuauuume (ANOVA,
post-hoc test - ¢ Bonferroni alpha correction), uznoasBa-
HU Ca nhapamempuyeH U HenapamempuuyeH memogu -
Chi-Square Test, Fisher's Exact Test, Kolmogorov-Smirnov,
Shapiro-Wilk Tests, Levene's Test for Equality of Variances,
Student’s t-test, Kruskal-Wallis test u Mann-Whitney test.
Bcuuku koausecmBeHu npomeHauBu ca npegcmabBenu
Kamo cpegHa CbC CMaHgapmHO OMKAOHEHUE UAU NPO-
ueHm, p-cmouHocmma nog 0,05 e npuema Kamo cma-
mucmuYecku CuzHUPUKaHMHa.

Pesyamamu

A) U3cregBane Ha ypuHHama UGogHA KOHUEH-
mpauusn

CpegHomo HuBo Ha ypuHHama UogHa KOHUEH-
mpauua (UIC) 3a uarama 2pyna om 537 OGpemeHHU
O0bA2apku e 181,60£93,97 ug/L, a meguaHama Ha
ypuHHama GogHa koHueHmpauua (mUIC) e 170 pg/L
(95% Cl: 161-177), koemo e npegcmabBero 6 Tabauua
1, BkAtouumeaHo 20™ u 80™ nepceHmuau (Taba. 1).

bpemeHHume >keHu ca paznpegeaeHu 6 mpu
ocHoBHU epynu (no 6pol u npoueHm) cnopeg npu-
emume Kpumepuu 3a HuUBo Ha ypuHHama togHa KOH-
ueHmpauua (15) - Hucko: 1-149 pg/L (221, 41,2%),
HopmaAaHo: 150-249 pg/L (211, 39,3%) u Hag-onmu-
MaAHo: 250-497 pg/L (105, 19,6%).
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Tabauya 1.

0O606weHu gaHHu 3a mUIC 6 uzcaregBanama nonyaa-
yua om 537 6pemeHHU DbA2apKU.

INoka3zamen CmotlHocm

1 bpou uzcaegBanu 537

2 MeguaHa 170 pg/L

3 20™ nepceHmMuA 102 pg/L

4 80™ nepceHmMuA 248 ug/L

5 <100 pg/L 19,0%

6 <50 pg/L 4,28%

7 <20 pg/L 0,37%

meguara 2,51 (0,02-24,15), nepcenmuau (2,5™ - 0,36;
95Mm - 5,53; 97,5™ - 6,29). BbB Queypa 1 ce npeg-
cmaBa yvecmomama Ha paszauuHume HuBa Ha TSH 6
epynama om 537 6pemeHHu xeHu (Que. 1).

Cpegromo HuBo Ha FT, e 11,03£1,93 ng/L (nep-
ceHmuAu 2,5™ - 7,88; 95™ - 14,54; 97,5™ - 15,11),
meguara 10,880 (nepceHmuau 2,5™ - 7,88; 95™ -
14,54; 97,5™ - 15,11).

V3caegBanu ca HuBomo Ha TSH, kakmo u obe-
Mbm Ha wumoBugHama »xaAe3a 8 2pynume c pazauu-
Ha ypuHHa (logHa KOHUEHMpauua u pe3yamamume ca
npegcmabBeru 6 Tabauua 3 (Taba. 3).

M3caegBanume mupeougHu xopmoHu (TSH, FT,) ca
paznpegeAeHu no mpumecmpu u ce ycmaHoBaBa 3Ha-
yuma pazauka mexkgy HuBama um (Taba. 4). B cpaBreHue
¢ nopBua mpumecmbp TSH 3Hauumo HapacmBa npe3
Bmopun 2,62+2,81 mIU/L cpewy 2,85%1,64 mIU/L

Tabauya 2. CpegHa cmoUHOCM U MeguaHa Ha ypuHHama JogHa KoOHUeHmpauua cnopeg mpumec-
mbpa 6 uzcregBanama nonyaauua GpemeHHu Gbazapku.

Tpumecmsbp | CpegHa bpou | CmangapmHo | MeguaHa | MuHumym | Makcumym
cmouHocm (pg/L) OMKAOHEHue
MupBu 185,28* 109 94,094 166,00 21 476
Bmopu 195,13** 269 97,682 185,00 11 482
Tpemu 156,97%/** 159 81,864 145,00 29 497
O6wo 181,88 537 93,849 170,50 11 497

*P<0,012; **p<0,001

B Tabauuya 2 ca nokazaHu UIC cnopeg mpumec-
mbpa. 3Hauumo no-Hucko HuBo Ha Gog 6 ypuHama
uma npe3 mpemusa mpumecmdsvp B8 cpaBHeHue ¢ nbp-
Bua (p <0,012) u 8 cpaBHeHue ¢ Bmopua (p <0,001)
(Taba. 2).

3a uarama epyna om 537 uzcaegBaHu Gpemen-
Hu >xeHu MUIC e 170 pg/L (95% Cl: 161-177), koemo
gokymeHmupa HopmaaHo u agekBamuo HuBo Ha Go-
guga - cybcmpam 3a CuHmes3 Ha MUPEOoUgHU XOPMO-
Hu. ToBa ce uatocmpupa ¢ HopmaaHomo HuBo Ha TSH
obwWo 3a uarama 2pyna, Kakmo u npu mpume HuBa Ha
UIC - HamaneHa, HOpMaAHa, Hag-onmumaaHa. Aonba-
HUMEeAHO u3zmepeHuam obem Ha wumoBugHama >ae-
3a e CbWwo gokazameacmBo 3a HopmaaHomo HUBo Ha
Goguga 8 cmpanama Hu. O6embm e HoOpMaAeH 3a uga-
Aama 2pyna u mou e 6e3 cobwecmBeHa guHamuka npu
mpume HuBa Ha mUIC.

b) U3cregBaHe Ha mupeougHume XOPMOHU
(TSH, FT,) u TPOAb

CpegHomo HuBo Ha TSH e 2,77+1.83 mIU/L (nep-
ceHmuau 2,5™ - 0,36; 95™ - 5,54; 97,5™ - 6,41),

(p<0,004) u mpemusa 2,62%2,81 mlU/L cpewy 2,73%
1,23 mlU/L (p<0,006), a FT, obpamHo - 3Ha4umo cna-
ga 8 nocoueHume mpumecmpu (p<0,001).

TPOAb

B Hacmoswomo npoyuBaHe ce ycmaHoBuxa 55
OpemeHHu >xeHu ¢ nojumuBHu TPOADb (+) uAau vec-
moma 10,1%. CpegHomo HuBo e 137,68+118,77 1U/
mL (nepceHmuau 15™ - 50,80; 30™ - 66,14; 45™ -
81,36; 60™ - 132,96; 90™ - 223,14), meguaHa 90,89.

CpegHomo HuBo Ha TPOAb npu eymupeougHu-
me 350 bpemeHHu >eHu e 21,37+46,10 IU/mL, a npu
144 xunomupeougHu bpemeHHU >eHu - 33,63+73,63
IU/mL. Pesyamamume om Mann-Whitney U test no-
kazBam, ye uma cmamucmuuecKku 3HaYUMO pazaudue
mexkgy HuBama Ha TPOADb Ha eymupeougHume (cpe-
geH paHe 238,18) u xunomupeougHume GpemeHHU
»KeHu (cpegeH paHz 270,16), p<0,023.

IMpu 55™ »xeHu, koumo ca TPOAD (+), cpegHomo
HuBo Ha TSH e 3,18+2,37 mIU/L, meguaHa 2,78 mlU/L
(Mmunumym 0,01, makcumym 15,05 mIU/L), a npu 492
»keHu, koumo ca TPOAD (-), cpegHomo HuBo Ha TSH

178

EHgokpuHonozus Tom XXV N23/2020



Tabauya 3. Hu6o Ha Mokazamea TSH O6em Ha
HuBo Ha TSH u oBem Ha wu- uogypus (mlU/mL) | wiumoBugHama
xAe3a (mL)
moBugHama »xAe3a npu mpu-
me HuBa Ha Gogypus - HUCKO, 0-149 pg/L
HOPMAAHO U Hag-ONMUMAaAHO. 5
6pou 221 221
CpegHo 2,640 8,199
CmaHgapmHo 1,434 2,572
OMKAOHeHUe
MeguaHa 2,460 7,810
MuHumym 0,05 1,43
Makcumym 9,890 21,63
150-249 ug/L
6pol 211 211
CpegHo 2,926 7,962
CmaHgapmHo 2,327 2,367
OMKAOHEHUEe
Meguana 2,495 7,700
MuHumym 0,02 0,26
Makcumym 24,150 20,14
250-497 pg/L
6pou 105
CpegHo 2,774 7,890
CmaHgapmHo 1,330 2,139
OMKAOHEHUE
MeguaHa 2,605 7,790
MuHumym 0,32 3,49
Makcumym 7,220 18,38

e 2,72%1,76 mlU/L, meguaHa 2,49 miU/L (MmuHumym
0,01, makcumym 24,15 mlU/L), NS.

[Npu GpemeHHUME >KEeHU C XUNnoMuUpPeougu3bm
TPOAD (+) ca Haauue 6 15.2% (22/144), gokamo npu
eymupeougHume - 68 9.1% (32/350), p=0,05 (Fisher's
Exact Test).

Om 6pemeHHume >keHu 6 eymupeougHO CbC-
moaHue npu 53 om max moBa e nocmuzHamo ¢ agek-
BamHo 3amecmBawo AeveHue, a ocmaHaaume 297
ca eymupeougHu 6e3 aeveHue. OkazBa ce, ue 121
6pemeHHu ca HoBoomkpumu B xunomupeougHo Cbc-
mosaHue u HeAaekyBaru. NMpu cpaBHeHuemo Ha me3u
gBe 2pynu HeaekyBaHu GpemeHHU ¢ mecma Ha Mak-
Yumuu(Mann-Whitney U test) ce ycmaHo8a8a, ue uma
cmamucmu4ecku 3Ha4UMO pazaudue mexkgy HuBomo
Ha TPOAb Ha eymupeougHume - 15,11£24,83 1U/

mL (cpegen pane 198,80) cpewy 36,59+79,93 U/
mL (cpegeH paHz 234,25) npu xunomupeougHume
OpemeHHU (CYOKAUHUYEH U KAUHUYEH Xunomupeougu-
3bMm), p=0,006.

TPOADb (+) bpemeHHUME >KEeHU 3HAYUMO NO-Yyec-
MO ca C XxunoexozeHHa cmpykmypa Ha wumoBugHa-
ma >aAe3a npu exozpagckua npeaaeg 8 cpabrerue
c TPOAD (-) bpemeHHu >keHu - 36% (27/75) cpewy
5,9% (28/472), p<0,001. NogobHu ca peyamamume
U NpuU HEXOMO2eHHa cmpykmypa Ha wumoBugHama
ae3a npu gBeme 2pynu GpemeHHu xeHu - 34,7%
(41/118) npu TPOAb (+) cpewy 3,3% (14/429) npu
TPOAD (-), p<0,001 (Mann-Whitney).
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ATi/:AZl::g.HUGama Ha TSH u Tpumecmp TSH (mIU) i s/t
FT npe3 mpume mpumecmbpa Mup6bu CpegHo 2,62 12,72
Ha bpemeHHOCMMa.
bpol 110 110
CmaHgapmHo 2,81 1,87
OMKAOHEHUE
MeguaHa 2,14 12,75
MuHumym 0,01
Makcumym 24,15
Bmopu CpegHo 2,85 10,94
bpol 276 276
CmaHgapmHo 1,64 1,79
OMKAOHEHUEe
Meguana 2,60 10,78
MuHumym 0,01
Makcumym 15,05
Tpemu CpegHo 2,73 10,03
bpou 161 161
CmaHgapmHo 1,23 1,34
OMKAOHEHUE
MeguaHa 2,63 9,99
MuHumym 0,36
Makcumym 7,01

Yecmoma Ha pa3audHu
HuBa Ha TSH 6 uzcaeg-
BaHama 2pyna om 537
OpemeHHU >KeHu.

TSH mUfL <0,27 0,02-10 10-25 2530 3035 3540 40100 >100
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Obcbikgane

Me>kgyHapogHume mupeougHu NPeNopPbLKU Cb-
BemBam oueHkama Ha mupeougHama yYHKUUA ga ce
npaBu Ha 6azama Ha 2,5™* u 97,5™" nepceHmMuUA Ha
xopmoHume 6 nonyaayus ¢ onmumaseH (ogeH npu-
em (16). ToBa e npuuuHama aHaAu3bmM Ha 0ocHOBHUME
mupeougHU napamempu ga 3anovHem ¢ npegcmaba-
He Ha GogHuUa cmamyc 6 nonyaayuama om GpemeHHuU-
me keHu 6 Hawama cmpata.

Cuuma ce, ue GogHa gocmambyHocm no Bpeme
Ha OpemeHHocm e Haauue npu mUIC om 150-249
pg/L (17-19). Kakmo 6 noBeuemo cmpaHu, maka u 6
bvazapus, ce npenopbuBa npae (cut-off) om 150 pg/L
3a ypuHHa GlogHa KOHUeHmMpauua, kamo Kpumepud 3a
gobpa GogHa cynaemenmauua (10, 20, 21). 3a yana-
ma 2pyna om 537 u3cregBaHu GpemeHHU GbA2apku
mUIC e 170 pg/L (95% CI: 161-177), kKoemo goKymeH-
mupa HopmaAHo u agekBamuo HuBo Ha Gogug 6 boa-
2apus. YcmaHoBeHomo 3Hauumo no-Hucko HuBo Ha
tog B8 ypuHama npe3 mpemua mpumecmdbp Ha Ope-
meHHocmma 6 cpaBrerue ¢ nbpBua (p <0,012) u ¢
Bmopua mpumecmup (p <0,001) moxke ga bbge cBbp-
3aHo ¢ pa3zBumuemo Ha demarHama wumoBugHa
»KAe3a u HapacHaaume ¢ moBa Hy>kgu om Gog 3a CuH-
me3 Ha MUuPeougHU XOPMOHU, Kakmo om madkama,
maka Beuye u om naoga. [Mogo6HO cHukeHue npe3
mpemua mpumecmbp ce ombeaa3Ba u 8 nybaukauua-
ma om 2003 2. Ha Brander L. u comp. (22).

AonbAHUMeAHUAM aHaau3 He ycmanoBaBa 3Ha-
yuma pazauka 8 cmolHocmma Ha TSH, HUmMo Ha obe-
ma Ha wumoBugHama >Ae3a npu mpume ocHoBHu
HuBa - Hucka, HOPMaAHa U Hag-ONMUMAaAHa YpuHHa
dogHa KoHueHmpauusa. logobHa e KoHcmamauua-
ma Ha Shi X. u cemp. (2015 2.), Koumo Hamupam, ye
Huckomo HuBo Ha ypuHHama GogHa KOHUeHmpauua
Hama epekm Bbpxy cepymHama KOHueHmpauua Ha
TSH uau FT, (23).

TupeougHume XOPMOHU pez2yaupam MHO20 Me-
maboAumHu npouecu, koumo ca BaxkHu 3a pazBumue-
MO Ha HopmaAaHama GpemeHHoOCmM. 3a usrama u3caeg-
BaHa 2pyna moxe ga ce 0606wy, ye cpegHomo HuBo
Ha TSH e HopmaaHO u mo npembpnaBa uzuoroauy-
Hume cu npomeHu B8 mpume mpumecmbpa Ha Gpe-
MeHHoCcmma - HUcbk B NbpBua u 3Havumo no-Bucok
npe3 Bmopua (p<0,004) pecn. mpemua mpumecmbvp
(p<0,006), koemo e cBbp3aHo ¢ guHamukama 6 HuBo-
mo Ha hCG. CvBcem ecmecmBeHa e peuunpoyHama
guHamuka B HuBomo Ha FT,. Kakmo ombenazaxme Beue,
6 paHHua nepuog Ha 6pemeHocmma hCG HapacmBa
3HAYUMEAHO U cmumyAupa peuenmopa Ha TSH, ¢ koe-
mo noBuwaBa HuBomo Ha FT,, a namaraBa HuBomo
Ha TSH (2). Oka3Ba ce, ue TPOAD (+) 6pemeHHu >keHu
umam HapyweH omeaoBop Ha cmumyaauua om hCG
(3). YemanoBeHo e, ue gopu npu TPOAD (-) 6pemeHHu

YKEHU MOXKe CbWo ga ce HabatogaBa HapyweH omzo-
Bop Ha hCG u 6 me3u cayvau ce gonycka, ye moBa
MOXKeE ga Ce gbAXU Ha noaoxkumeaHu TgAb. Te ce
cpewam B okoao 25% om cayvaume Ha mupeougeH
aBmoumyHumem (4). B Hawua mamepuan ce ycma-
HoBaBa cmamucmuyecku 3HaYUMO pazAudue MeX-
gy HuBama Ha TPOADb Ha eymupeougHume (cpegeH
paHz 238,18) u xunomupeougHume OpemMeHHU >KeHu
(cpegen paHe 270,16), p<0,023. Hamepu ce owg,
Ye NpuU XUNOEXO2EHHa U HEeXOMO2eHHa exozpad-
cka cmpykmypa Ha wumoBugHama >kAe3a 3Hauu-
MO no-yecmo uma noBuweru TPOADb, p<0,001. Om
gpyea cmpara, 6 epynama om 55 GpemeHHU >KeHu,
koumo ca TPOAb (+) cpegiomo HuBo Ha TSH He ce
pa3zauuaBa 3Hauumo cvc cpegHomo HuBo Ha TSH 6
2pynama om 492 6pemeHHU >keHu, koumo ca TPOAb
(-). Tpa6Ba ga ce ombeaexxu, ye HUe He CMe U3CAeg-
Baau HuBomo Ha TgAb. B gpyeo Hawe npoyuBane
Bbpxy 1887 Auua, 20-80 2., mbrke U xeHu, ¢ npegBa-
pumeaHo Heu3BecmHo cbcmoaHue Ha wumoBugHa-
ma >kAe3a, Auuama 6axa uzcaegBaHu ¢ uea ga ce no-
mbpcu Bpv3ikama mexxgy TPOAb u mupeougHama
byHKUUA pecn. exozpagpcka cmpykmypa Ha wumo-
BugHa >xae3a (24). YcemaHnoBu ce, ue TPOAD (+) ca Ha-
AUUEe npu 23% om >KeHume, a Xunomupeougu3mbm
npeBaaupa npu TPOADb (+) Auua c xunoexozeHHa
Hexomoz2eHHa cmpykmypa Ha wumoBugHama xae3a
(35% om gBama noaa).

3akaloyeHue

Mpu ckpuHuHeoBu nonyaayuoHHU uzcaegBaHus e
Heobxogumo nbpBo ga ce uzacHu HUBoOmMO Ha ypuH-
Hama UogHa KoHueHmpauusa u egBa npu goka3aHa
HOpMaAHa meguaHa Ha Uogypuama, moxe ce npaBu
KOpeKmHa oueHka Ha mupeougHama cytkuyua 6 co-
wama nonyaauua. Mpu Hucka uau Bucoka meguaHa
Ha ypuHHama UogHa KOHUeHMpauua He moxe ga ce
HanpaBu KopekmHa ougeHKka Ha mupeougHuma (PYHK-
uua 8 uzcaegBaHama nonyaauus. M3caegBatemo Ha
uHguBugyaaHama ypuHHa GOogHa KOHUeHmpauua e
HemepogaBHo u 668 Bcuuku cbBpemeHHUu npenopb-
KU e ompeydeHo. YpuHHama GogHa KoHUeHmpauua ce
onpegeAa camo nonyaauyuoHHo. OcBeH Goga gpye
gonbAHUMeEAeH dhakmop, koumo noBauaBa mupeoug-
Hama ¢yHkuus, ce aBaBa Haauyuemo Ha no3umubBeH
mumbp HaTPOAD.
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Abstract

Physiologically, the need for thyroid hormones (TH) increases during pregnancy. This is achieved by stim-
ulating the thyroid gland in early pregnancy with the hormone human chorionic gonadotropin (HCG) with a
subsequent increase in serum free thyroxine (FT,) levels, only provided there is enough iodine for hormone
synthesis.

The aim is to study in a Bulgarian population of pregnant women the real status of urinary iodine concen-
tration, thyroperoxidase antibodies (TPOAb) and thyroid hormones.

Material: We studied 547 pregnant women, mean age 3015 years. The study is cross-sectional, multicenter
and population-based in 10 regions of Bulgaria (a total of 84 settlements).

Methods: A morning urine sample was taken to determine urinary iodine concentration (UIC) by the induc-
tively coupled plasma mass spectrometry (ICP-MS) method. Serum was quantified on a Cobas e601 analyzer by
the ECLIA method - thyroid-stimulating hormone (TSH), FT,, TPOAb. Standard SPSS 13.0 for Windows was used
in the statistical analysis.

Results: The mean level of iodine in urine for the whole group of pregnant women (n=547) was
181,605%93,972 ug/L, median - 170 ug/L (95% Cl: 161-177). The mean level of TSH was 2,77+1,83 mIU/L and
of FT, was 11,030£1,930 ng/L. Pregnant women with TPOADb (+) were 10,1%. TPOAb (+) pregnant women were
significantly more likely to have a hypoechoic thyroid structure on ultrasound compared to TPOAD (-) pregnant
women - 36% (27/75) versus 5,9% (28/472), p<0,001.

Conclusion: In screening population studies, it is necessary to first clarify the level of urinary iodine concen-
tration and only with a proven normal median urinary iodine concentration can a correct assessment of thyroid
function in the same population be made. At low or high median urine iodine concentrations, a correct assess-
ment of thyroid function in the study population cannot be made. Examination of individual urine iodine concen-
tration is irrelevant and is denied in all current recommendations. Urine iodine concentration is determined only
by population. An additional factor is the presence of TPOADb (+).

Key words: pregnant women, urinary iodine concentration, TPOAb, TSH, FT,
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Introduction

Physiologically, the need for thyroid hormones
(TH) increases during pregnancy. This is achieved by
stimulating the thyroid gland by the rapidly rising hor-
mone human chorionic gonadotropin (hCG) in early
pregnancy. It binds to the thyroid-stimulating hor-
mone (TSH) receptor and this early and rapid stim-
ulation leads to an increase in serum free thyroxine
(FT4) levels with a subsequent decrease in TSH levels
(below its pre-pregnancy level) (1, 2). During this pe-
riod of increased production of maternal thyroid hor-
mones more iodine is needed, which is a substrate
for the synthesis of thyroid hormones.

Pregnant women with thyroxine peroxidase anti-
bodies [TPOADb (+)] have been shown to have impaired
hCG thyroid stimulation response (3). It is TPOAb (+)
women with a low thyroid response to hCG stimula-
tion who have a higher risk of preterm birth. At the
same time, it was found that a subgroup of women
with TPOADb (-) may also have an impaired response
to hCG, but they often have elevated thyroglobulin
antibody - TgAb (+). These antibodies are found in
25% of individuals with thyroid autoimmunity (4). All
this suggests that the study of thyroid antibodies, and
even better hCG, would be useful in a comprehensive
assessment of the risks during pregnancy (2, 5).

The most significant decrease in TSH levels is
observed in the first trimester, and in the second
and third trimesters its level increases without reach-
ing the level found in non-pregnant women (6, 7).
With the onset of pregnancy, the levels of circulating
thyroxine-binding globulin (TBG) and total T, (TT,)
increase up to the 7™ gestational week, reaching a
peak by the 16™ gestational week and remain high
until birth (8). Most laboratories use automated im-
munoassays to determine FT,, which is complicated
by elevated TBG and at the same time decreased
albumin concentrations (9). The ATA’2017 Recom-
mendations proposed the development of trimester
population reference limits for TSH and FT, (10).

The aim of the study is to define the main pa-
rameters responsible for thyroid function - urinary
iodine concentration, TPOAb and thyroid hormones
in a Bulgarian population of pregnant women from
different regions of the country (with previous iodine
deficiency and others with iodine sufficiency).

Study design

A cross-sectional multicenter population-based
study was conducted from September 25 to Novem-
ber 6, 2019 in 10 regions of Bulgaria (Sofia and Sofi-
aregion - Samokov, Pirdop; Smolyan; Gotse Delchev;

Gabrovo; Troyan-Apriltsi; Burgas; Stara Zagora; Plev-
en), including small towns and villages from each re-
gion or a total of 84 settlements. Regions with a known
iodine deficiency in the past were included, such as
Sofia city, Sofia district, Smolyan, Gotse Delchev, Ga-
brovo, Troyan, as well as regions with iodine sufficien-
cy - Burgas, Stara Zagora, Pleven and their districts.
The study was conducted with the assistance of 104
endocrinologists and gynecologists from the selected
areas. From their lists of registered pregnant women, a
total of 630 women were invited to participate, 86,8%
of them (n=547) responded.

Material

We investigated 547 pregnant women, mean age
30+5 years, median 30 years (18-47 years) - 40% (28-
32'y), 23,4% (33-37 y), 21% (23-27 y), 8,4% (38-42
y), 6% (18-22 y) and 1,1% (43-47 y). The allocation
according to trimesters of pregnancy was: first trimes-
ter - 110 (20,1%), second trimester - 276 (50,4%),
and third trimester - 161 (29,4%).

Pregnant women were admitted to the screening
at random without pre-selection, as 458/547 (83,7%)
of them took medication. The most common drugs
were magnesium, folic acid and iron (58%), while the
other drugs were given to individual pregnant women
in order to preserve the pregnancy and bring it to a
successful delivery - antispasmodics, progestin, and
anticoagulants. Levothyroxine substitution was found
in 77 (14,1%) pregnant women with a known thyroid
disease. All participants were of Caucasian race, with
no evidence of liver, kidney disease or evidence of
malabsorption.

All participants signed an informed consent,
confirmed by the local Ethics Commission at ,Sofi-
amed” University Hospital, Sofia University ,Sv. Kli-
ment Ohridski”, and it was prepared in accordance
with ethical standards according to the Helsinki-1964
Declaration and its later additions (11).Each pregnant
woman filled in a Questionnaire personally with the
assistance of a specially designated medical person
from the ,face to face” team in order to correctly col-
lect data on pregnancy history, intake of combined-
vitamins with minerals, vitamin D, other medications
by type and dose, available thyroid or other diseas-
es. According to the data from the Questionnaire,
it was clarified that 245 (44,8%) were with the first
pregnancy, 216 (39,5%) - with the second, (10,4%)
- with the third and with the next 4%, 5" or 6™ preg-
nancy - 3,5%, 1,6% and 0,2%, respectively.
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Methods

After completing the personal questionnaire, the
actual weight and height were measured for each
pregnant woman. The weight before the onset of
pregnancy was also written in the Questionnaire. The
body mass index (BMl-kg/m?) before pregnancy and
the current one were calculated. A full study of thyroid
function requires clarification of the iodine status in
the population, which will give certainty to the data
obtained and their correct interpretation. All modern
recommendations deny the individual study of urinary
iodine concentration as accidental and irrelevant. The
main indicators that determine the iodine deficiency
are: the concentration of urinary iodine, TSH level and
thyroid size (volume).The first and most important is
the amount of iodine in the urine, which reflects the
intake of iodine with food (90% is excreted passive-
ly in the urine depending on estimated glomerular
filtration rate, eGFR) (12). Thus, the concentration of
iodine in urine (Urinary iodine concentration, UIC) in
a sustained diet represents the balance between di-
etary intake, thyroid iodine extraction, total thyroid
hormone depot and GFR.

Screening algorithm:

1. Determination of goiter among the examined
pregnant women: In addition to palpation of the
cervical region to determine the size of the thyroid
gland, an ultrasound examination was performed
with a Digital Color Doppler Diagnostic Scanner, C5
Ex (Shenzhen Landwind Medical Industry, China).
According to the standard formula, the volume of the
thyroid gland in mL (13) was calculated and it was
used in the analyzes of Zimmermann MB. et al. and
in subsequent years to date (14).

2. The laboratory analysis of all blood samples was
performed in a central laboratory on the day of taking
the blood sample in the morning on an empty stom-
ach. Serum was quantified on a Cobas e601: TSHwith
ECLIA sandwich method (reference range 0,27-4,2 ml-
U/L; FT, with a competitive ECLIA method (reference
limits 9,3-17,0 ng/L) and TPOAb with a competitive
ECLIA method (reference limits <34 1U/mL).

3. Urinary iodine concentration is determined. The
pregnant women gave a single portion of morning fresh
midstream urine ~20 ml using clean plastic cups to test
iodine. The samples were immediately transported at
room temperature in neutral monocuvets to the Cen-
tral Laboratory (for transport shorter than 8 h, they
were transported a room temperature, which does not
influence their quality) and the aliquots of all urine sam-
ples were frozen at -20° until analysis.

The next day the frozen samples were transported
in special containers to the accredited Limbach lab-
oratory in Heidelberg, Germany. The analysis was
performed using the accredited inductively coupled
plasma mass spectrometry (ICP-MS) method with
the following characteristics: linearity in the range of
0 - 4000 pg/l, precision in the series at 304 mcg/I
RSD 0,8%, inter-assay SNU = 304 pg/l, 15 shifts, RSD
4,5%; accuracy percentage deviation from adjusted
nominal value of the certified reference material Se-
ronormTM Trace Elements urine (SNU) (304 ug/l):
4,0% (data set = 4x12), recovery 104%. The results
are presented in pg/L.

The statistical analysis was performed using stan-
dard SPSS 13.0 for Windows: descriptive statistics
(mean, medians, standard deviation), correlation anal-
ysis and analysis of variance (ANOVA, post-hoc test
- with Bonferroni alpha correction), using parametrical
and non-parametrical methods, including - Chi-Square
Test, Fisher's Exact Test, Kolmogorov-Smirnov, Shap-
iro-Wilk Tests, Levene's Test for Equality of Variances,
Student’s t-test, Kruskal-Wallis test and Mann-Whitney
test. All quantitative variables were presented as mean
with standard deviation, median or percentage (un-
less specified otherwise), p values below 0,05 were
accepted as statistically significant.

Results

A) Study of urine iodine concentration

The mean level of urine iodine concentration for
the whole group of pregnant women (n=537) was
181,60+93,97 ug/L, and the median urinary iodine
concentration (mUIC) was 170 pg/L (95% CI: 161-
177), which is presented in Table 1, including the
20" and 80™ percentiles (Table 1).

Pregnant women were divided into three main
groups (by number and percentage) according to the ac-
cepted criteria for the level of UIC (15) - low: 1-149 pg/L
(n=221, 41,2%), normal: 150-249 pg/L (n=211, 39,3%)
and over-optimal: 250-497 ug/L (n=105, 19,6%).

Table 2 shows UIC by trimester. A significantly
lower level of iodine in urine in the third trimester was-
found compared with the first (p<0,012) and the sec-
ond trimester (p<0,001) (Table 2).

For the whole group of studied pregnant wom-
en (n=537) the median urinary iodine concentration
(mUIC) was 170 pg/L (95% Cl: 161-177), which docu-
mented a normal and adequate level of iodide, a sub-
strate for the synthesis of thyroid hormones. This was
illustrated by the normal TSH level for the whole group,
as well as at the three levels of urinary iodine concen-
tration - reduced, normal, over-optimal. The additional-
ly measured volume of the thyroid gland was also
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Table 1.

Summary mUIC data in the study population of 537
pregnant women.

Parameter Values
1 Number 537
2 Median 170 pg/L
3 20" persentille 102 pg/L
4 80" persentille 248 ug/L
5 <100 pg/L 19,0%
6 <50 pg/L 4,28%
7 <20 pg/L 0,37%

distributed by trimesters and a significant difference
was found between their levels (Table 4). Com-
pared to the first trimester, TSH increased signifi-
cantly in the second 2,62+2,81 mlIU/L vs 2,85+1,64
mlU/L (p<0,004) and the third 2,62£2,817 mIU/L vs
2,73%1,23 mlU/L (p<0,006), while FT,, on the con-
trary, significantly decreased in the indicated trimes-
ters (p <0,001).

TPOADb

In the present study, 55 pregnant women were
with positive TPOAb [TPOAb (+)] or a frequen-
cy of 10,1% was identified. The mean level was
137,68+118,77 IU/mL (Percentiles 15" - 50,80; 30™
- 66,14; 45" - 81,36; 60" - 132,96; 90" - 223,14),
median 90,89.

Table 2. Mean values and median of urinary iodine concentration by trimesters of pregnancy

of the study population.

Trimester | Mean (ug/L) | Number | Standart Median | Minimum | Maximum
Deviation
First 185,28* 109 94,094 166,00 21 476
Second 195,13** 269 97,682 185,00 11 482
Third 156,97 /** 159 81,864 145,00 29 497
Total 181,88 537 93,849 170,50 11 497

*P<0,012; **p<0,001

proof of the normal level of iodide in our country. The
volume was normal for the whole group, but it was
without significant dynamics at the three levels of uri-
nary iodine concentration.

B) Examination of thyroid hormones (TSH, FT,)
and TPOAb

The mean TSH level was 2,77£1,83 mIU/L (Per-
centiles 2,5 - 0,36; 95" - 5,54; 97,5 - 6,41), medi-
an 2,51 mlU/L (0,020-24,15), Percentiles (2,5 - 0,36;
95t - 5,53; 97,5 - 6,29). Figure 1 shows the frequen-
cy of different TSH levels in the group of 537 pregnant
women (Fig.1).

The mean level of FT, was 11,030+1,930 ng/L
(Percentiles 2,5 - 7,88; 95" - 14,54; 97,5 -15,11),
median 10,880 (Percentiles 2,5 - 7,88; 95" - 14,54;
97,5" - 15,11).

The level of TSH as well as the volume of the
thyroid gland in the groups with different urinary io-
dine concentration were examined and the results
are presented in Table 3 (Table 3).

The examined thyroid hormones (TSH, FT,) were

The mean level of TPOAD in euthyroid pregnant
women (n=350) was 21,37+46,10 IU/mL, and in hy-
pothyroid (n=144) - 33,63+73,63 IU/mL. The results
of the Mann-Whitney U test showed that there was a
statistically significant difference between the TPOAb
levels of euthyroid (mean rank 238,18) and hypothy-
roid pregnant women (mean rank 270,16), p <0,023.

In women (n=55) who were TPOAb (+) the mean
TSH level was 3,18+2,37 mlU/L, median 2,78 (mini-
mum 0,01, maximum 15,05), and in women (n=492)
who were TPOAb (-) the mean level of TSH was
2,72%1,76 mlU/L, median 2,49 (minimum 0,01, max-
imum 24,15), NS.

In  pregnant women with hypothyroidism
TPOAD (+) were present in 15,2% (n=22/144), while
in euthyroid pregnant women - in 9,1% (n=32/350),
p=0,05 (Fisher's Exact Test).

Of the euthyroid pregnancies, 53 had adequate
replacement therapy, and the remaining 297 were
euthyroid without treatment. It turned out that 121
pregnant women were newly diagnosed with hypo-
thyroidism and untreated. When comparing these
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Table 3. Level of Parameter TSH Volume of
TSH level and thyroid v.olume ::](:I:s;ztlr(:tj;:: (mIU/mL) (RIU/ml) gtll;r;;m(jml)
at the three levels of urinary
iodine Concentration. - low, 0-149 pg/L
normal and over-optimal. Number 291 221

Mean 2,640 8,199
Standart 1,434 2,572
deviation
Median 2,460 7,810
Minimum 0,05 1,43
Maximum 9,890 21,63
150-249 pg/L
Number 211 211
Mean 2,926 7,962
Standart 2,327 2,367
deviation
Median 2,495 7,700
Minimum 0,02 0,26
Maximum 24,150 20,14
250-497 pg/L
Number 105
Mean 2,774 7,890
Standart 1,330 2,139
deviation
Median 2,605 7,790
Minimum 0,32 3,49
Maximum 7,220 18,38
two groups of untreated pregnant women with the Discussion

Mann-Whitney U test, it was found that there was as-
tatistically significant difference between the level of
TPOAD (+) of euthyroid - 15,11£24,83 IU/mL (mean
rank 198,80) against 36,59+79,93 IU/mL (mean rank
234,25) in hypothyroid pregnant women (subclinical
and clinical), p=0,006.

TPOAD (+) pregnant women were significantly
more often with hypoechoic structure of the thy-
roid gland on ultrasound examination compared to
TPOAD (-) pregnant women - 36% (27/75) vs 5,9%
(28/472), p<0,001. The results were similar in the
two groups of pregnant women with inhomogeneous
structure of the thyroid gland - 34,7% (41/118) in
TPOAb (+) vs 3,3% (14/429) TPOAb (-) women,
p<0,001 (Mann-Whitney).

International thyroid recommendations advise
that thyroid function be assessed on the basis of the
2,5" and 97,5 percentiles of hormones in a popula-
tion with optimal iodine intake (16). This is the rea-
son why our analysis of the main thyroid parameters
begins with the presentation of the iodine status in
the population of pregnant women in our country.

The recommendation is that a mUIC of 150-249
pg/L might be expected in an iodine-sufficient preg-
nancy (17-19). The cut-off of 150 ug/L was chosen as
this is the recommended level for iodine supplemen-
tation during pregnancy in many countries, as well as
in Bulgaria (10, 20, 21). For the whole group of 537
examined pregnant women, mUIC was 170 ug/L
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Table 4.
Trimester TSH (mlIU/L FT, (ng/L
Dynamics in TSH and FT, levels ( /U 4 (ng/L)
during the three trimesters of First Mean 262 12.72
pregnancy ! !
Number 110 110
Standard 2,81 1,87
deviation
Median 2,14 12,75
Minimum 0,01
Maximum 24,15
Second Mean 2,85 10,94
Number 276 276
Standard 1,64 1,79
deviation
Median 2,60 10,78
Minimum 0,01
Maximum 15,05
Third Mean 2,73 10,03
Number 161 161
Standard 1,23 1,34
deviation
Median 2,63 9,99
Minimum 0,36
Maximum 7,01
509

TSHmUfL <0,27 002-1,0 1,0-25 2530 30-35

35-40 4,0-10,0

>10,0

Frequency of different TSH
levels in the study group of
547 pregnant women.
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(95% Cl: 161-177), which documents a normal and ad-
equate level of iodide in Bulgaria. The significantly low-
er level of iodine in the urine during the third trimester
of pregnancy compared to the first (p <0,012) and the
second trimester (p<0,001) may be related to the devel-
opment of the fetal thyroid gland and the increased io-
dine needs for the synthesis of thyroid hormones, both
from the mother and now from the fetus. A similar de-
cline in the third trimester was noted in the publication
of Brander L. et al. (2003) (22).

The additional analysis did not reveal a significant
difference in the value of TSH or the volume of the
thyroid gland at the three main levels O low, normal
and over-optimal urine iodine concentration. A similar
finding was found by Shi X. et al. (2015), who found
that low urine iodine levels had no effect on serum TSH
or FT, concentrations (23).

Thyroid hormones regulate many metabolic pro-
cesses that are important for the development of a
normal pregnancy. For the whole studied group it can
be summarized that the average level of TSH is normal
and it undergoes physiological changes in the three tri-
mesters of pregnancy - low in the first and significantly
higher in the second (p<0,004), respectively third tri-
mester (p<0,006), which is related to the dynamics in
the level of hCG. The reciprocal dynamics in the level
of FT, is quite natural. As already noted, in the early
stages of pregnancy, hCG increases significantly and
stimulates the TSH receptor, thereby increasing FT, lev-
els and decreasing TSH levels (2). It turns out that thyro-
peroxidase antibody (TPOADb)-positive women have an
impaired response to hCG stimulation (3). It has been
found that even in TPOADb (-) pregnant women, an im-
paired hCG response may also be observed and in these
cases it is assumed that this may be due to positive thy-
roglobulin antibody (TgAb). They occur in about 25%
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Pe3siome

TupeomokcuyHama kapguomuonamusa ce xapakmepu3upa ¢ mpadHu PUMbMHU HAapyweHua, HaMaAeH
KapguonyAMOHAAeH (PUHKUUOHaAeH kanauumem npu HamoBapBaxe, 3agyx u gpyau npoabu Ha cbpgevHa
HegocmamwbyHOCM, KapguoguAamayua, Haaudue Ha mpemu moH, 6erogpobHa xunepmoHusa u guaamamu6-
Ha Kapguomuonamusa. OnucaHu ca cAydau Ha MUPEOMOKCUKO3a C KAUHUYHU U eAeKkmpoKapguozpagcku
(EKT) gaHHu 3a ocmbp muokapgeH uHgapkm, HanogobaBawu cuHgpoma Ha Takotsubo (cmpec kapguomu-
onamus) Npu AUNCa Ha OKAY3UA UAU CNAa3bM Ha KOPpOHapHUmMe apmepuu.

OnucaHuam cayual ce omHaca 3a MbX Ha 28 2oguHu, xocnumaau3upaH no noBog Ha ocmbp KOPO-
HapeH CUuHgpPom C aHauHo3eH cmamyc u EKT ganHu 3a ST-eaeBauuu 8 goaHo-ramepaaHu omBexkgaua I,
I, AVF, V5-V6. Om npoBegeHume B cneweH nopagbk ceaekmuBHa kopoHapHa aHauozpadua (CKAT) u
reBocmpanHa Benmpukyaoepadua (ABI) ce ycmanoBaBam 2aagku enukapgHu KopoHapHU apmepuu 6e3
CMEHOMUYHU A€3UU NPU HaAUYUEe Ha Ce2ZMEHMHU KUHeMUYHU HapyweHUa NO muna Ha cmpec-UHgyuupaHa
kapguomuonamua. Om npoBegeHume u3zcaegBaHua ce ycmarnoBaBa mupeomokcuko3za ¢ gecmpykmuBeH
Xapakmep u gaHHu 3a uumome2aroBupycHu (CMV) anmumeaa - CMV IgG. Mpu nauueHma e o6cbgeHo
HaAuuue Ha npegu3BukadHa om CMV gecmpykmuBHa mupeomokcuko3a C UHgyuupaHa mupeomoKCcu4Ha
Kapguomuonamua uau CMV muokapgum u ychopegHo npomudauw, gecmpykmuBeH mupeougum.

Caeg 3anouBaHe Ha cumnmomamuyHa mepanus U NPUAOXKEHUE Ha 2AIOKOKOPMUKOUgU Npu nayueHma
ce omyuma cybekmuBHo nogobpeHue, HOpmaAu3upaHe Ha MUpPeoUguHUMe XOPMOHU, NbAHO Bb3cmaHoBa-
BaHe Ha 2an06arHama AeBokamepHa (hyHKUUA U HOpMaAU3UpaHe Ha eAeKmpoKapguozpagckume NPOMEHU.

KarouoBu gymu: gecmpykmuBen mupeougum, yumomezaroBupycHa uHgekyua, mupeomokcuyHa
Kapguomuonamusg, oCmbp KOpOHapeH CUHgPOM, cuHgpom Ha Takotsubo
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BbBegeHue

Om u3BecmuHume goceza noBeue om 200
xepnecHu Bupyca, 8 npegu3BukBam 3aboanBa-
Hua npu xopama (HSV1, HSV2, VZV, CMV, EBV,
HHV6, HHV7, HHVS8). Llumome2aroBupyc (CMV)
uHbekyuama e egHa om Hal-paznpocmpaHeHume
UHbekyuu ¢ pazaudHa yecmoma 6 pazaudHume pe-
2UoHU Ha cBema u 6 macHa 3aBucumocm om co-
UUAAHO-UKOHOMUYECKUA CMamycC Ha HaceAeHuemo
(1). KAuHuyHUMe ocobeHocmu Ha uumomezaroBu-
pycHama uHgekuua Bapupam om Ge3cumnmomHO
npomuuare go pazBumue Ha MeXKU KOH2eHUMaA-
HU yBpexgaHua, Bogewu go cmbpm, npexxkgeBpe-
MEHHU pakgaHua, mukpougedaaua, uzocmaBare 6
ymcmBeHomo u ncuxudHomo pa3zBumue, uHmep-
cmuyuaAHa nHeBMoHUA, XOpeoMeHUH2um, 2Ayxoma
UAU gpyau no-Aeku u no-mexku yBpexgaHua Ha
ueHmpaaHa HepBHa cucmema. MoHumopupaHemo
Ha paznpocmparHeHuemo e BaxkHo, nopagu ouakBa-
Homo BAuaHue Ha uHgekuyuama Bbpxy puckoBume
2pynu nayueHMu Nog UMYHOCYNpecus, UMYHOKOM-
npoMemupaHume Auua, bpemeHHume >keHu u HoBo-
pogeHume geua.

TepmuHbmM Mupeomokcuko3a e cbopeH u obe-
guHaBa kKAuHUYHUME, puzuoAo2UMHUME U BuOXu-
MUYHUME npomeHu HacmbnBawu 6 mbkaHume u
opeaHume, Ko2amo ca u3AoXKeHu u omzoBapam Ha
geticmBuemo Ha noBuweHu HuBa Ha mupeougHu
xopmoHu B8 uupkyaauyuama. B EBpona yecmomama
Ha mupeomokcuko3ama e cpegHo 1 Ha 2000 cay-
yaa. Tupeomokcuko3ama e CUHgPOM, KOUMmO MOXe
ga Bb3HukHe BcaegcmBue peguua NpuyvuHU, HO AO-
2U4HO ocHoBHa om max ocmaBa mpadHo noBuwe-
Homo npou3zBogcmBo Ha mupeougHU XOPMOHU OMm
camama wumoBugHa »XAe3a - MuUpPeomoKCcuKko3a ¢
xunepmupeougu3bm. [MoHakoza, 6 pezyamam Ha
Bbv3naaumeaHu uau mymopHu npouecu, Bogewu go
gecmpykuua Ha mupeougHua napeHxum, 8 uupky-
Aauuama ce omgeaa noBuweHu koaudecmBo mupe-
OUgHU XOPMOHU - mupeomokcuko3a 6e3 xunepmu-
peougu3bm UAU gecmpykmuBHa mupeomokcuko3a.

Cmama ce, ve BupycHa uHgekuua uau nocm-6u-
pyceH Bb3naaumeseH nNpouec MoXKe ga NnpuvuHu
mupeougum, mbld Kamo MHO20 nayueHmu umam
aHamHe3a 3a uHgeKuua Ha 20pHUME guxameAHUu
NbMuUWaA NPegu HaYaAomMo, U KAbCMepu om cAyyau
ca ce noaBuau B8 Bpb3ka ¢ enugemuu Ha KoKca-
kuBupyc uau gpyau edmepoBupycu (2). BupycHu-
me uHpekyuu mozam ga goBegam go nogocmubp,
mux mupeougum u Cbwo Maka ga npegu3Bukam
gupekmHa yumomoKCUYHOCM Ha mupeougHuAa na-
peHxum c u3zaBa Ha npexogHa gecmpykmuBHa mu-
peomokcuko3a. Npu npegcmaBeHua nauueHm uma
aHamHe3a 3a npeboaegyBana ocmpa BupycHa uH-

pekyua (2bproboa, memnepamypa, KawAuya) oKo-
A0 20 gHU npegu Xochumaau3zayuama.

lNpegcmaBeH e kAuHuuveH caydyal Ha npebo-
AegyBaHa uumomezaroBupycHa uHekyua  npu
UMyHOKOMNEemMeHmMeH mAag MbxX c u3zaba Ha gec-
mpykmuBHa mupeomokcuko3a u EKI npomeHu, Ha-
nogob6aBawu ocmbp KOpOHapeH CUHgpom, Kolumo
npegcmaBanBa uHmMepec om KAUHUYHA 2AegHa Mou-
Ka, mbU kKamo noBeyemo onucaHu 6 Aumepamypa-
ma cAayvau Ha CMV uHdpekuua ca HabatogaBaHu npu
UMYHOKOMNPOMEMUPAHU NhauueHmMu u npu geua.
OnucaHuam cayyal ce u3zaBaBa c mexka mupeo-
MOKCUYHa Kapguomuonamus, Npu KoAmo ocmpu-
AMXOPMOHaAeH mupeougeH ekcuec, obycaoBua
eKCmpemMHU KUCAOPOgHU HYXgu, e ocHoBHa npu-
yuHa 32 amunuyHo Bb3HUKHaAA MeXKKa MuokapgHa
ucxemus, HanogobaBawa EK-npomeHume npu oc-
Mbp MUOKapgeH UHgapKkm.

OnucaHue Ha kauHuyHug cayyati

Mk Ha 28 2oguHu nocmbnBa 6 CnewHo npu-
eMHO omgeAeHue Ha MBAA ,,CBema Kapugag”, Nao-
BguB nopagu nepcucmupawa 60Aka 8 cbpgeuHama
obracm c npogbakumeaHocm >2 yaca. TpaHcnopmu-
paH e om ekun Ha LleHmbp 3a CnewHa MeguuuHcka
Momouw,. Cvrobwaba 3a npeymopa, cbHHa genpuBauusa
u ynompeba Ha eHepaulHU HANUMKU Npe3 NOCAegHU-
me 5 gHu. [NpeboaegyBaar ocmpa BupycHa uHpekyua
npegu okoAo 20 gHu, uzpazaBawa ce ¢ pebpusumem,
2bpAroboA U Kawauua. He cbobwaBa 3a nepcucmupa-
wo uznomaBaHe U pegykuua HA MEAECHOMO Me2AO.

(DuzukaaHume u3cregBaHua nokazBam Gaega u
uznomena koyka. YcmanoB8aBa ce Be3ukyaapHo guwaHe
gBycmpatHo, 6e3 xpunoBa Haxogka c gaHHU 3a maxu-
gucnHea. CbpgeyHama ge(lHOCM € pummuyHa C Jec
moma 118-120 yg./muH. ApmepuarHomo HaaszaHe e
120/80 mmHg. AyckyamamopHo ce ycmaro8BaBa T3-2a-
AoneH pumbm. Kopembm e mek, Heboae3HeH C hu3zuo-
AO2UYHA nepucmasmuka. YepeH gpob u cae3ka He ce
naanupam. Hama gaHHu 3a omouu no nogbegpuuume.

lNpoBegeHa e EKI ¢ gaHHu 3a cuHycoB pumbm,
uHgedepeHmHa no3uyua ¢ gaHHu 3a ST-eaeBauun 6
goaHo-AamepaaHume omBesxkgaHusa 11, 1ll, AVF, V5-V6
(Due. 1.). Exokapguoepagpuama nokazBa HopmareH
KAaneH anapam ¢ pakuua Ha u3zmaackBane (DW)
50% u namepanHa xunokuHe3zua (Due. 2). Om npoBe-
geHume AabopamopHu u3caegBaHua auncBam gaHHU
3a aHemuyeH cuHgpom u AeBkouumosa, peaucmpu-
pam ce HopmaAaHU cmouHocmu Ha CYE, nokazameau
om (oHozpamama, KpbBHa 3axap, kpeamuHuH, AAX,
obw, u gupekmeH GuAupybuH. YcmaHoBaBam ce no-
Buweru cmolHocmu Ha ACAT - 128 U/L, AAAT - 55
U/L, KDK-MB - 137,2 U/L, mponoHuH - 23,03 pg/mL
u C-peakmuBer npomeuH - 24,4 mg/dL.

Endocrinologia vol. XXV Ne¢3/2020




CmaHueB, lNaBen E. u compygHuyu

PRt e )
EKI npu nocmwunBarie 6
CnewHo npuemHO om-
geAeHue - cycnekuua
3a OCMbP MUOKapgeH
uHpapkm - ST-ereBa-
uua 8 goaHo-Aamepas-
HU omBe>kgaHusa - 1, 111,
AVF, V5-V6.

FR 61H2
15em

20
66%
Cag
F Low
HGen

IMpu nayueHma e o6cbgeHo pazBumue Ha oc-
Mbp KOPOHAPEeH CUHgPOM U € XOoChumaau3upaH
B8 KauHuka no MHBazuBHa kapguoroz2ua Ha MBAA
,CBema Kapugag”. MNMpoBegeHa e cenekmuBHa Ko-
poHapHa aHeuozpadgua (CKAT) no cnewHu noka3za-
Hus, nokazBawa HopmaAaHa KOpoHapHa aHamomusa
- 2Aagku u 6e3 cmeHOMUYHU NPOMEHU KOPOHapHU
cbgoBe. AeBocmpanHama BeHmpukyrozpacpua

Vent rate.
Ay 120 Bpy

ORS dur: B6ms QT/QTc: zg/;.&:zm
QTCF: 359me

Avg RR: 500ms  QTcB: 403ms

23-Jan-2019 221257

Exokapguozpadua npu xocnu-
maau3auua 8 MHBazuBHa
KapguoAo2uf — gaHHU 3a
AamepaAHa XunokuHe3ua.

(ABT) omuuma ozpaHuveHa BbpxoBa akuHe3zua u
AamepaAHa xunokuHe3ua. Ha 6azama Ha gaHHume
om npoBegeHomo uHBazuBro u3zcaegBaHe e om-
xBbpaeH ocmbp MuokapgeH uHgapkm u 6 gude-
peHuyuaaHa guazHo3a e u3zcaegBaHa mupeougHa
pyHKuua u ca uzBbpweHu cepoaoz2udHU aHaAu3u
(Taba. 1). He e umano Bb3mokHOCM 3a u3caegBare
Ha Mupeo2A00YAUH.
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Tabauya 1. Mokazamea Pe3yamam PepepenmHu cmouHocmu
XOpPMOHAAHU U UMYHO-
AO2UYHU NOKa3ameau TSH 0,02 U/mL 0,27-4,2 U/mL
Ha wumoBugHama FT, 81,130 pmol/L 11,45-22,13 pmol/L
Fenesa. FT, 19,88 pmol/L 1,86-6,43 pmol/L
TPOADb 0,06 U/mL <3,2 U/mL
TRAb 0,1 U/mL 0-1,5 U/mL

Mpu exoepagcko uzcaegBarHe Ha wumoBugHa xAe3a nocaegHama ce npegcmaBa ¢ HopmaaHa popma,
pPa3nNoA0XKeHUe U 20AeMUHA U gUCKPEMHO XUnoexoz2eHHa exozpadpcka cmpykmypa, 6e3 ybegumeAHu gaHHU
3a aBmoumMyHHO 3aaHzakupaHe Ha mupeougHua napeHxum. He ce Buzyaauzupam yBeauveHu wulHU AUM-
HU Bb3AU (Due. 3).
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Exoepacpua Ha wumoBugHa xxae3a

Haauuyuemo Ha HezamuBHU mumpu Ha mupeonepokcugazHume aHmumeaa (TPOAb) u Ha mupeompo-
nuHpeuenmopHume aHmumeaa (TRAb), kakmo u exozpagckuam obpa3 HacouBam KbM MUPEOMOKCUKO3a
fe3 xunepmupeougu3bm. [pu nauueHnma He e npoBegeHa MbHKOU2AEHa acnupauuoHHa Guoncua (TAB)
nopagu Aunca Ha O2HUWHU Ae3uu, Kakmo u Ha abcoatomHu uHgukauuu 8 ycroBuama Ha cnewHocm. M3-
BvpwBaHemo Ha eBeHmyarHo cuuHmuepagcko uzcaregBaHe Ha wumoBugHama >kae3a B8 cayyaa e KOMNpo-
memupaHo nopagu GogHomo HamoBapBare npu CKAT.
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Om npoBegeHume cepoAo2udHU u3caegBaHua HAMA gaHHU 3a ocmpo npomuyaw,a BupycHa uHgpekuua.
YcmanoBeHuam 3aBuwer mumbp Ha CMV IgG HacouBam kbm npeboaegyBana uumomezaroBupycHa uH-
dexkyua. AaHHUMe om cepoAroz2udHume uzcaegBaHua ca npegcmabenu 6 Tabauya 2.

Tabauya 2! Ceporozuunu uzcaegbanua npoBegeru 8 MnBazuBra kapguonoaua.

IMokazamea Pe3yamam PecbepenmHu cmouHocmu
LlumomezaroBupyc IgM (CMV) 0,236 COI (<0,7-omp.); (0,7-1,0-cuBa 30Ha); (>1,0-noA.)
OmpuuameaeH
LlumomezaroBupyc 1gG (CMV) - 1634 U/ml (<0,5-omp.); (0,5-1,0-cuBa 30Ha); (>1,0-noA.)
Eclia MoAoxxumeneH
EBV VCA I1gG - ELISA 18,1 S/CO (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
EBV VCA IgM - ELISA 0,3 S/CO (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
lpun/Influenza A 1gG 28,1 (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
lpun/Influenza A Ig A 1,2 COI (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
lpun/Influenza B Ig A 1,5 COI (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
HSV/Xepnec cumnaekc IgM-mun 1 1,6 S/CO (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
HSV/Xepnec cumnaekc 1gG-mun 1 131,0 S/CO (<9-omp.); (9-11-cuBa 30Ha); (>11-noA.)
Coxackie Virus B IgM 1,4 S/CO (<0,9-omp.); (0,9-1,1-cuBa 30Ha); (>1,1-noA.)
Anti Parvovirus B 19 IgM 0,2 S/CO (<0,8-omp.); (0,8-1,1-cuBa 30Ha); (>1,1-noA.)
Anti Parvovirus B 19 1gG 0,6 S/CO (<4-omp.); (4-5,5-cuBa 30Ha); (>5,5-n0A.)

[Npu nauueHmMa e 06CbgeHO HaAuyue Ha npegus-
BukaHa om CMV mupeomokcuko3a u uHgyuupaHa
om Hea mMupeomokcu4yHa kapguomuonamusa uau CMV
MuOKapgum u ycnopegHo npomuyauwl, gecmpykmu-
BeH mupeougum. HazHaueHa e mepanua c NpegHus-
oAoH Kopmuko - no cxema ¢ hocmeneHHo HamaaaBa-
He; busonpoaoa - 5 me gH. cympuH; TpumemasuguH
- 2x35 m2 gH.; AcnupuH 100 me2 gH. Beuep. Hacouen
e 3a npoBexkgaHe Ha Ma2HUMHO-PE30HAHCHA MOMO-
epadpua (MPT) Ha cbpue u ca gagaHu HacoKu 3a npo-
caegabBane Ha FT, u FT,.

B nepuoga Ha npocaegaBaHe nayueHmvm e 6e3
cybexmuBHu onaakBaHua, ycmarHoBaBa ce o6pamHo
pazBumue Ha npomeHume 6 EKT, Bb3cmanoBaBane Ha
2nobaaHama AeBokamepHa (pyHKUUA, KAKMo U HOp-
MaAu3UpaHe Ha hepugepHume MmMupeougHU XOPMOHU.
MPT Ha copue He e npoBegeHa nopagu Aunca Ha Cb-
geticmBue om cmpaHa Ha navueHma.

ObcvikgaHe

ViHmepec npu onucaHua KAUHUYEH cAydal
npegu3BukBa amunuyHOMO KAUHUYHO NpoMuUYaHe Ha
mupeomokcuko3ama c uzaBa ocHOBHO Ha CbpgeyHu
npoaBu. HezcamuBHume mumpu Ha mupeougHume

aBmoaHmumesa u exozpackomo u3cregBare Ha-
couBam Kbm Haauuue Ha gecmpykmuBHa mupeo-
mokcuko3a, Bbnpeku ue He paznorazame C gaHHU
3a gonaepoB kpbBomok, yuemo noHuxxeHue (kamo
uHgupekmeH beae2 Ha gecmpykyua) 6u NOgKPENUAO
guazHozama. YcmaHoBa6Ba ce npeboaegyBara ocmpa
BupycHa uHpekyua 20 gHU npegu Xocnumaau3zuuu-
ama, Hal-BeposmHo uumomezaroBupycHa nopagu
HaAauyue Ha no3umuBHu mumpu Ha CMV IgG. Heza-
muBHume mumpu Ha CMV IgM omxBbpaam Haauvu-
emo Ha ocmpa uumomezaroBupycHa uHgpekuua Kbm
MOMEHMa Ha Xxocnumaau3auuama.

O6ukHoBeHo npu umyHokomnemeHmHu 6b3-
pacmHu Auua uumomezaroBupycHama uHdgekuua e
uau 6ezcumnmomna, uau BrarouBa munuyHo npomu-
Yawa boaecm, UAU MOHOHYKA€030-N0gobeH CUHgPOM.
ViHgpekuuama pagko npuduHaBa mexxku ycAo>KHeHuA
Ha KOHKpemHu opeaHu, Bbnpeku moBa uma cbobuwie-
HUA 32 OCMPU CMOMawHo-4peBHU, CbpgeuHo-cbgoBu,
HeBpoAao2uuHU u/uau yepHogpobHu 3aboaaBaHun (1).
V. Larouche u M. Tamilla (3) cbobwaBam 3a 49 2ogu-
WeH UMyHOKOMNemeHmeH Mbx ¢ onaakBanua om Bu-
coka memnepamypa, 2bpAoboa, 6oakaB wutHama 06-
Aacm, copuebuete u 3a2yba Ha 10 ke meAecHO mezao.
Om npoBegeHume u3caegBaHua ce ycmaHoBaBam
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mupeomokcuko3a, noBuweHu cmoldHoCcmMu Ha
mpaHcamuHazu u C-peakmuBeH npomeun. MauueH-
MbM e C guazHoCMuUUUpaH N0OgocMbp Mupeougum
u ca goka3aHu norokumeaHu CMV IgM. VI3ka3aHa
e xunomesa 3a pazBumue Ha hogocmbp mupeou-
gum npu umyHokomnemeHmeH MbxX 8 pe3zyamam
Ha uumomezaroBupycHa uHgekuua. MayueHmMbm
e AekyBaH cumnmomamuyHo ¢ nocaegBaw,o nogo-
OpeHue Ha cbcmoaHuemo (3).

A. Al Maawali u comp. (4) onucBam 18-meceuHo
geme (Momuye) c pazBumue Ha 6oae3HeH nogocmbp
mupeougum, BmopuueH Ha uumomezaroBupycHa
MOHOHYKAeO03a. Aememo e umaro memnepamypa u
Aeka 6oae3zHeHocm B wuama gecHocmpanHo. Tupe-
ougHama (yHKuua e Guaa HOpMaAHa, HO ca Hame-
peHu Bucoku aeBkouumu, C-peakmuBeH npomeuH
u CMV IgM. Exoepacuama Ha wumoBugHa >xae3a
e nokazaaa guy3HU Xunoexo2eHHU 30HU B geceH
mupeougeH A06. YcmanoBeHu ca u Bucoku HuBa Ha
mupeo2Ar0byauH. NMpoBegeHa e TAB u kyamypeaHo
uzcaegBaHe - HeeamuBHo 3a pam/-/ 6akmepuu. He
ca uzcaegBaHu mupeocmumyaupawu peyenmopHu
aBmoaHmumenaa u He e npoBegeHa cuuHmMuzpadusn
Ha wumoBugHa >xae3a. VMHUYUaAHO e 3anoyHamo
AeveHue C aHMubUOMUK - aMOKCUUUAUH U KAaByao-
HoBa KuceAuHa, HO NO-KbCHO € CNPAHO U e gememo
e rekyBaHo cumnmomamuuHo (4).

TupeomokcuyHama kapguomuonamua e mex-
Ko, )kuBomo-3acmpawaBawo ycaoxxHeHUe Ha mupe-
omokcuko3zama. Peguua npoyuBaHua gokazBam, ye
cbwama e cBovpzaHa ¢ noBuweH Kapguo-Backyaa-
peH puck, BKAlUUMEAHO Npu AuUa Nog 60 20guwHa
Bb3pacm (5). lNoBuweHama cmbpmMHOCM nopagu
CbpgeuHo-cbgoBu ycAroxKHEHUA HA MUPEOMOKCUKO-
3ama ce ycmanoB8a6a npu 2oAamo pempocnekmu0-
Ho npoyuBaHe B LLIBeuusn, npoBegeHo npu 10 000
nayueHma (6). (DamaaeH u3xog e onucaH gopu npu
mAagu nauueHmu 6e3 npegwecmBawu uau gpyeu,
cbnbmemBawu 3a60aaB8aHun (7).

b. AozaHoB u cemp. (8) onucBam cayyad Ha keHa
Ha 52 2oguwHa Bb3pacm ¢ 6orecm Ha bazegoB ¢
6 2oguwHa gaBHocm, HEKOPEKMHO KOHMpOAUpaHa.
INopagu ocmpo BaowaBaHe Ha cbcmoaHuemo ma
e xocnumaau3upaHa ¢ npoaBu Ha mexka 3acmoulHa
CcbpgeyHa HegocmamwbyHOCM 4-mu (PYHKUUOHAAEH
KAac, cuHycoBa maxukapgua u EKI npomeHu, cyc-
neKkmHu 3a ocmbp KopoHapeH cuHgpom - CT eaeBa-
uua u HezamuBHu T-BbaHU, npocaegeHu B guHamuka

- V1,V2,V3 u AVF. CearekmuBHama kopoHazpa-
¢ua, npegnpuema no chewHU noKa3zaHua, Yyc-
maHoBaBa HopmareH kKopoHapeH KpbBomok Ha
gacHama, AaBama u Hucxogawua KAOH Ha AaBama
KopoHapHa apmepusq, 6e3 gaHHU 3a OKAY3UA UAU
cna3bm (cuHgpom Ha Prinzmetal), kakmo u makuBa 3a
cuHgpomHa Takotsubo. Caeg uHmeH3uBHO AeveHue ¢
memumazon B8 gHeBra goza 50 me gHeBHo, HebuBoaoa
5 me gHeBHo, uHgy3uu ¢ BogHo-coreBu pazmBopu,
KaaueB xAopug u noggbplkaw@a KUCAOPOgHa mepa-
nug, EKI npomenume om3ByuaBam 6 meveHue Ha 2-3
cegmuuu, KopecnoHgupawo ¢ 6bp30 KAUHUYHO NOJO-
OpeHue U gocmuzaHe Ha eymupeougHo CbCmoaHue
3a 6 cegmuuu (8).

B npegcmaBeHua om Hac KauHuuyeH caydad
U3KAtOYUXME KopoHapeH Bazocnazbm (CUHgpPOM Ha
Prinzmetal), kakbBmo e Bb3moxkeH B8 pe3zyamam
Ha ekcuecuBeH XOpMOHaAAEH gucmpec Npu mexka
mupeomokcuko3a (9). B gupepeHuyuarHo-guazHoc-
MUYHO OmMHoweHue umaxme npegBug u cuHgpoma
Ha Takotsubo, onucan om anoHcku aBmopu npu
eHu 6 meHonaysa, Hal-uecmo HacmbnBaw, caeg
Me>XbK ncuxocmpec - ,cmpec kapguomuonamua”
(10). CuHgpom®M npomuva C KapmuHa Ha oCmMbp
KOpPOHapeH CUHgPOM U CYyCnekmHu 3a OCmbp Mmu-
okapgeH uHpapkm EKI-npomeHu.

brazonpuamHuam u3xog 6 onucaHua om Hac
KAUHUYEH cAydal e pe3zyamam om agekBamuHama
guazHocmuka Ha gecmpykmuBHama mupeomokcu-
Ko3a u npoBeykgaHe Ha cumnmMomamuyHa U 2AIOKO-
KopmukougHa mepanua u e gokazameacmBo 3a
me>KKa, amunuYyHO NpomuYyaw,a MUPeoMOKCUYHa
kapguomuonamusa. HaG-8epoamno, ocmpuam xop-
MOHaAeH gucmpec, npoBokupaa ekcmpemtuo Buco-
KU KUCAOPOQHU HUYXXgu Ha nepuepHO U ueHmMpaa-
HO HuBo, e ocHoBHa npuyuHa 3a Hacmbnuaama
MUOKapgHa UCXemua Npu HOPMaAeH KOpoHapeH Kpb-
Bomok. Om 3HaueHue moxe ga 6bge CbWoO akue-
AepupaHuam omezoBop Ha Bema-agpeHepauvHume
peuenmopu u nocm-peuenmopHume G-npomeuHu
8 muokapga kbm Bucokume HuBa Ha mupeougHume
XOPMOHU.

B 3axkarouyenue, nozHaBanemo Ha emuonamo-
2eHemuYyHUMe mexaHu3mu npu gecmpykmuBrHama
mupeomokcuko3a 6u cnomozHaro 3a agekBamHo
mepaneBmuuHo noBauaBare Ha Bucokume HuBa Ha
mupeougHU XOpMOHU U HamaaaBaHe Ha Cbpgeu-
Ho-cbgoBua puck.
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Thyrotoxic cardiomyopathy is characterized by persistent arrhythmias, decreased cardiopulmonary func-
tional capacity during exercise, shortness of breath and other manifestations of heart failure, cardiac dilatation,
third heart sound, pulmonary hypertension and dilated cardiomyopathy. Cases of thyrotoxicosis have been
reported with clinical and electrocardiographic (ECG) data for acute myocardial infarction, resembling Takot-
subo syndrome (stress cardiomyopathy) in the absence of occlusion or spasm of the coronary arteries.

The case described here concerns a 28-year-old man hospitalized for acute coronary syndrome with an-
ginal status and ST-elevations in low-lateral leads 11, Ill, AVF, V5-V6.

From urgently performed selective coronary angiography (SCAG) and left ventriculography (LVG), smooth
epicardial coronary arteries without stenotic lesions were found in the presence of segmental kinetic disorders
of the type of stress-induced cardiomyopathy. Additionally, the studies revealed destructive thyrotoxicosis and
the presence of cytomegalovirus (CMV) antibodies IgG. The patient was diagnosed to have CMV-induced
destructive thyrotoxicosis, causing thyrotoxic cardiomyopathy or CMV myocarditis and concomitant destruc-
tive thyroiditis. After initiation of symptomatic treatment and glucocorticoids, the patient reported subjective
improvement. Moreover, normalization of thyroid hormones, complete recovery of global LV function and
also normalization of electrocardiographic changes were found.

Key words: destructive thyroiditis, cytomegalovirus infection, thyrotoxic cardiomyopathy, acute coro-
nary syndrome, Takotsubo syndrome
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Intoduction

More than 200 herpes viruses are known up to
date. Eight of them cause diseases in humans (HSV1,
HSV2, VZV, CMV, EBV, HHV6, HHV7, HHVS). Cy-
tomegalovirus (CMV) infection is one of the most
common infections with varying frequency in differ-
ent regions of the world in close dependence of the
socioeconomic status of the population (1). The clin-
ical features of CMV infection range from asymptom-
atic to severe congenital disorders leading to death,
preterm birth, microcephaly, mental retardation, in-
terstitial pneumonia, choreomeningitis, deafness or
other milder and more severe CNS disorders. Moni-
toring the spread is important because of the expect-
ed influence of the infection on the risk groups of
immunosuppressed, immunocompromised patients,
pregnant women and newborns.

The term thyrotoxicosis is collective and
combines clinical, physiological and biochemical
changes occurring in tissues and organs when they
are exposed to the action of elevated levels of thyroid
hormones in the circulation. In Europe, the frequen-
cy of thyrotoxicosis is 1 in 2,000 cases. Thyrotoxico-
sis is a syndrome that can occur due to a number of
reasons, but logically the main one remains the per-
manently increased production of thyroid hormones
by the thyroid gland itself - thyrotoxicosis with hy-
perthyroidism. Sometimes, as a result of inflammato-
ry or tumor processes leading to destruction of the
thyroid parenchyma, increased amounts of thyroid
hormones are released in the circulation - thyrotox-
icosis without hyperthyroidism or destructive thyro-
toxicosis.

It is thought that a viral infection or post-viral
inflammatory process can cause thyroiditis, because
many patients have a history of upper respiratory
tract infection before onset, and clusters of cases
have emerged in connection with epidemics of Cox-
sackie virus or other enteroviruses (2). Viruses can
cause subacute, silent thyroiditis and also direct cy-
totoxicity of the thyroid parenchyma with the mani-
festation of transient destructive thyrotoxicosis. Our
patient reported a history of acute viral infection
(sore throat, fever, cough) about 20 days before hos-
pitalization.

We present a clinical case of CMV infection in
an immunocompetent young man with destructive
thyrotoxicosis and electrocardiographic changes re-
sembling acute coronary syndrome, while most of
the clinical cases described in the literature on CMV
infection are in immunocompromised patients and
children. The described case is presented with severe
thyrotoxic cardiomyopathy, in which the acute thy-
roid hormone excess, causing extreme oxygen

needs, is the main reason for atypical severe myo-
cardial ischemia, resembling electrocardiographic
(ECG) changes in acute myocardial infarction.

Case report description

A 28-year-old man was admitted to the Emergen-
cy Room of ,Sv. Caridad” Hospital, Plovdiv due to
persistent chest pain lasting > 2 hours. He was trans-
ported by an emergency medical team. The patient
complained of fatigue, sleep deprivation and also in-
formed about use of energy drinks in the previous 5
days. He also reported having suffered an acute viral
infection about 20 days previously, with fever, sore
throat and cough. No persisting sweating or weight
loss were reported.

Physical examinations showed pale and clam-
my skin. Vesicular breathing bilateral was found,
without wheezing, with tachydyspnoea. The patient
had a rhythmic heartbeat with a frequency of 118-
120 beats/min and blood pressure 120/80 mmHg.
During auscultation S3 gallop was found. Abdomen
was soft, painless, with physiological peristalsis. Liv-
er and spleen were not palpable. Without peripheral
edema.

Electrocardiography (ECG) was performed pro-
viding the following information- sinus rhythm, nor-
mal electrical axis with ST-elevation in low-lateral
leads - Il, 1ll, AVF, V5-V6. (Fig. 1). Echocardiography
showed normal valve apparatus with 50% EF (ejec-
tion fraction) and lateral hypokinesis (Fig. 2). From
the conducted laboratory tests without anemic syn-
drome and leukocytosis. Normal values of blood
sugar, creatinine, ESR, electrolytes, LDH, total and
direct bilirubin were registered. Elevated AST - 128
U/L, ALT - 55 U/L, CK-MB - 137,2 U/ L, troponin -
23,03 pg/mL and C-reactive protein - 24,4 mg/dL
were found.

The patient was suspected of having an acute
coronary syndrome and was hospitalized in the In-
vasive Cardiology Clinic of ,Sv. Caridad” Hospital -
Plovdiv.

On an emergency basis selective coronary angi-
ography (SCAG) was performed and data for normal
coronary anatomy - smooth and non-stenotic coro-
nary arteries were found.

Left ventriculography (LVG) reported limited
apical akinesis and lateral hypokinesis. Based on the
data from the invasive procedures, acute myocardi-
al infarction was excluded. During the discussion on
differential diagnosis thyroid function and serology
were examined (Table 1).Only thyroglobulin was not
tested due to technical reasons.
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ECG on admission to
the Emergency Room
- suspicion of an
acute myocardial in-
farction - ST-elevation
in low-lateral leads -
I, 1, AVF, V5-Ve.
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Table 1.

Hormonal and
immunological thyroid
parameters.
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Echocardiography at hospitaliza-
tion in Invasive Cardiology De-
partment - data for lateral hypo-
kinesis.

Parameter Result Reference range
TSH 0,02 U/mL 0,27-4,2 U/mL
FT, 81,130 pmol/L 11,45-22,13 pmol/L
FT, 19,88 pmol/L 1,86-6,43 pmol/L

TPOAb 0,06 U/mL <3,2 U/mL
TRAb 0,1 U/mL 0-1,5 U/mL
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Thyroid ultrasound was performed revealing the following data - normal shape, size, location of the thy-
roid gland, with discrete hypoechoic ultrasound structure, without autoimmune involvement of the thyroid
parenchyma. No presence of enlarged lymph nodes (Fig. 3).
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Thyroid ultrasound.

The negative titers of TRAb and TPOADb, as well
as the current ultrasound image indicated the pres-
ence of thyrotoxicosis without true hyperthyroidism.
The patient showed no indication for performing a
fine-needle aspiration biopsy due to the lack of focal
lesions and also because of the conditions of emer-
gency. Thyroid scintigraphy was not considered as
the result should be compromised due to the iodine
load from SCAG.

From the conducted serological tests there were
no data for acute viral infection. The detected ele-
vated CMV lgG titer indicated past cytomegalovirus
infection. The data are presented in Table 2.
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The patient was diagnosed to have CMV-in-
duced destructive thyrotoxicosis, causing thyrotoxic
cardiomyopathy or CMV myocarditis and concom-
itant destructive thyroiditis. The following therapy
was prescribed - Prednisolone Cortico - according
to the scheme of drug intake; Bisoprolol - 5 mg in
the morning; Trimetazidine - 2x35 mg; Aspirin 100
mg in the evening. The patient was advised to un-
dergo cardiac magnetic tomography imaging (MRI).
Moreover, medical advice for further monitoring of
FT, and FT, was given.

During the follow-up period, the patient had no
subjective complaints. Furthermore, normalization of
thyroid hormones, complete recovery of global
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Table 2. Serological tests performed in Invasive Cardiology Clinic.

Test Result Reference range

Cytomegalovirus IgM (CMV) 0,236 COI (<0,7-neg.); (0,7-1,0-gray zone); (>1,0-pos.)

Negative

Cytomegalovirus 1gG (CMV) - 1634 U/ml (<0,5-neg.); (0,5-1,0-gray zone); (>1,0-pos.)

Eclia Positive

EBV VCA IgG - ELISA 18,1 S/CO (<9-neg.); (9-11-gray zone); (>11-pos.)

EBV VCA IgM - ELISA 0,3 S/CO (<9-neg.); (9-11-gray zone); (>11-pos.)
Influenza A I1gG 28,1 (<9-neg.); (9-11-gray zone); (>11-pos.)
Influenza A Ig A 1,2 COI (<9-neg.); (9-11-gray zone); (>11-pos.)
Influenza B Ig A 1,5 COI (<9-neg.); (9-11-gray zone); (>11-pos.)

HSV/Herpes simplex IgM-mun 1 1,6 S/CO (<9-neg.); (9-11-gray zone); (>11-pos.)

HSV/Herpes simplex IgG-mun 1 131,0 S/CO (<9-neg.); (9-11-gray zone); (>11-pos.)

Coxackie Virus B IgM 1,4 S/CO (<0,9-neg.); (0,9-1,1-gray zone); (>1,1-pos.)

Anti Parvovirus B 19 IgM 0,2 S/CO (<0,8-neg.); (0,8-1,1-gray zone); (>1,1-pos.)

Anti Parvovirus B 19 1gG 0,6 S/CO (<4-neg.); (4-5,5-gray zone); (>5,5-pos.)

LV function and also normalization of electrocardio-
graphic changes were found. Cardiac MRI was not
performed due to the patient’s refusal for further ex-
amination.

Discussion

Of interest in this case is the atypical clinical
course of thyrotoxicosis with mainly cardiac manifes-
tations. Laboratory tests and ultrasound examination
indicate the presence of destructive thyrotoxicosis
- a normal ultrasound image and negative titers of
thyroid autoantibodies were found. The patient re-
ported an acute viral infection 20 days before hos-
pitalization. Negative CMV IgM titers exclude the
presence of acute cytomegalovirus infection at the
time of hospitalization.

Usually in immunocompetent adults, the infec-
tion is either asymptomatic, or with typical disease
progression, or as a mononucleosis-like syndrome.
The infection rarely causes severe complications of
specific organs, however, acute gastrointestinal, car-
diovascular, neurological and/or liver diseases have
been reported (1).

V. Larouche and M. Tamilla (3) reported a 49-year-
old immunocompetent man with complaints of fever,
sore throat, neck pain, palpitations and weight loss
of 10 kg. Laboratory tests showed thyrotoxicosis,
elevated transaminases and C-reactive protein. The
patient was diagnosed with subacute thyroiditis.

Moreover, a positive result for CMV IgM was found.
A hypothesis was formed for the development of
subacute thyroiditis as a result of cytomegalovirus
infection in an immunocompetent man. The patient
was treated symptomatically with subsequent im-
provement in the condition (3).

Al Maawali et al. (4) reports on an 18-month-old
infant with painful subacute thyroiditis secondary to
cytomegalovirus mononucleosis. She had a fever and
mild pain in the right side of the neck. Her thyroid
function was normal, but she had high leukocytes,
C-reactive protein and CMV IgM. Ultrasound of the
thyroid gland revealed diffuse hypoechoic areas in
the right thyroid lobe. High levels of thyroglobulin
were found. A fine-needle aspiration biopsy was per-
formed. Negative culture for Gram /-/ bacteria was
found. Thyroid-stimulating receptor autoantibodies
were not tested and thyroid scintigraphy was not
performed. Initially, treatment was started with an
antibiotic - amoxicillin and clavulanic acid, but later
it was stopped and the patient was treated symptom-
atically (4).

Thyrotoxic cardiomyopathy is a severe, life-
threatening complication of thyrotoxicosis. A num-
ber of studies have shown that it is associated with
an increased cardiovascular risk, including people
under the age of 60 (5). Increased mortality due to
cardiovascular complications of thyrotoxicosis was
found in a large retrospective study of 10,000 pa-
tients in Sweden (6).
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A fatal outcome has been described even in
young patients without previous or other comorbid-
ities (7).

Lozanov B. et al. (8) described a case of a
52-year-old woman diagnosed with Graves’ disease
for 6 years, incorrectly controlled. Due to acute de-
terioration, she was admitted to hospital with severe
congestive heart failure /IV class/, sinus tachycardia
and ECG changes suspected of acute coronary syn-
drome - ST elevation and negative T-waves, dynami-
cally traced - V1, V2, V3 and AVF. Selective coronary
angiography performed on emergency indications
revealed normal coronary blood flow to the right,
left and left anterior descending coronary artery,
with no evidence of occlusion or spasm (Prinzmetal's
syndrome), as well as those of Takotsubo syndrome.
After intensive treatment with methimazole at a dai-
ly dose of 50 mg, nebivolol 5 mg daily, infusions of
saline solution, potassium chloride and oxygen thera-
py, the ECG changes resolved within 2-3 weeks, cor-
responding to rapid clinical improvement. Euthyroid-
ism was restored after 6 weeks (8).

In our clinical case, we excluded coronary vaso-
spasm (Prinzmetal's syndrome), which is possible as

a result of excessive hormonal distress in severe thy-
rotoxicosis (9). In terms of differential diagnosis, we
also had in mind Takotsubo syndrome, described by
Japanese authors in menopausal women, most often
after severe psychostress - "Stress Cardiomyopathy"
(10). The syndrome proceeds with a clinical picture
of an acute coronary syndrome and ECG changes
suspected of acute myocardial infarction.

The favorable outcome in the clinical case de-
scribed by us is a result of adequate diagnosis of de-
structive thyrotoxicosis and symptomatic and corti-
costeroid therapy. Moreover, this case is an evidence
of severe, atypically occurring thyrotoxic cardiomy-
opathy. Most likely, the acute hormonal distress, pro-
voking extremely high oxygen needs for the tissues,
is the main cause of myocardial ischemia with nor-
mal coronary blood flow. Accelerated response of
beta-adrenergic receptors and post-receptor G-pro-
teins in the myocardium to high levels of thyroid hor-
mones may also be important.

In conclusion, knowledge of the etiopatho-
genetic mechanisms of destructive thyrotoxicosis
would help to adequately treat high levels of thyroid
hormones and reduce cardiovascular risk.
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