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

ﬁ ZHOKPUHOAO2US

CbBpemeHeH nogxog npu guabemHo cmbnano
Contemporary Approach to Diabetic Foot Disease

Ob3op Ha uHcmpyMeHmume 3a usmepBaHe Ha kavecmBomo
Ha YkuBom npu nayueHmu c eHgokpuHHuU 3aboagBaHug

A Review of the Tools for Measurement of Quality of Life in
Patients with an Endocrine Disease

MpomeHu B ekcnpecuama Ha uHcyAauHoBug 2eH creg kemozeHHa
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Pesiome

AuabemHomo cmbnano e mexkko uHBaaugusupa-
WO YCAOXKHEHUe Ha 3axapHua guabem, cBbp3aHo cbe
3HauYumeAeH Kkomopbugumem, HamaAeHU NPOYbLAXKU-
meAHocm u kauecmBo Ha »xuBoma Ha 3ace2Hamua Yo-
Bek, KaKmo U ¢ HEKOAKOKpamHo noBuweHu pazxogu
3a 3gpaBHoocuzypumeaHama cucmema. To e Bogewa
npuyuHa 3a HempaBmamuyHume amnymauuu Ha go-
AeH kpalHuk 6 cBema.

Mo cBoa xapakmep guabemHoOmMo CMbNaAo e xe-
mepo2eHHO CbCcmosaHue, 8 namozeHe3zama Ha Koemo
yyacmBam KomBuHUpPaHO MemaboAUMHU, XeMOoguHa-
MUYHU, MeXaHU4YHU, UH(EKUUO3HU U HacAegcmBeHu
¢pakmopu. AuncBa eguHHa ckaAa 3a oueHka Ha moBa
guabemHo YCAOXKHEHUE, a Ca HAAUYHU Pa3AUYHU KAa-
cucpukauuu, Koumo omuyumam HeBporozuuHume,
cbgoBume u cmpykmypHume yBpexkgaHus, Bb3na-
AumeaHama akmuBHocm, npugpyxxaBawume 3aboaa-
BaHua, npegwecmBawume paHu u amnymauuu. Mo
MO3U Ha4yuH ce onpegeAa puckoBama kamezopua Ha
Bceku omgeaeH nauueHm, kosmo e B ocHoBama Ha
mepaneBmuuHua nAaH, HY>kgama om XOoCnumaau3a-
uua, NPo2HO3ama u uHMeH3umema Ha npocaegabate.

Mopagu mHo20¢pakmopHama cu obycaoBeHocm
guabemHomo cmbnaro e obekm Ha uHmepgucuu-
nAuHapeH nogxog. Npu uznbAHeHuemo my om Bu-
cokokBaaucpuuupaHu cneyuaaucmu u npu agekBamto
obyyeHue Ha nauueHma 3a camoobcayxBaHe u camoHa-
OAlogeHUEe MoXke ga ce pegyuupa ¢ go 85% vecmoma-

Abstract

Diabetic foot disease is a severe invalidiza-
ting complication of diabetes mellitus, which is
associated with significant comorbidity, reduced
life expectancy and quality of life of the affected
person, and with several fold increased burden for
health care system as well. It is the leading cause
for non-traumatic lower limb amputations.

According to its features, diabetic foot dis-
ease is a heterogeneous condition. In its patho-
genesis are combined metabolic, hemodynamic,
mechanical, infectious and genetic factors. There
is no single evaluation scale for this diabetic com-
plication, but are present different classifications,
which account for neurological, vascular and
structural damage, inflammatory state, concom-
itant diseases, previous ulcers and amputations.
In this way, risk category of each patient is de-
fined, which determines the therapeutical plan,
the need for hospitalization, the prognosis and the
follow-up interval.

Due to its multifactorial aspects, diabetic foot
disease is approached in interdisciplinary manner.
Integrated foot care by highly skilled specialists
in combination with structured patient education
about self-care and self-monitoring, could reduce
diabetic foot wounds with up to 85%. It is also
estimated that in 85% of cases lower limb am-
putations among people withdiabetes are pre-

Endocrinologia vol. XXVI Ne¢2/2021




lares, LiBetaH B. n cbtpyaHuun

ma Ha guabemHume paHu Ha cmbnasama. YcmaxoBe-
HO e CbWwo Maka, Yye 85% om amnymauuume Ha go-
A€H KpalHUK npu xopama ¢ guabem ca npegwecmBa-
HU OM yAuepauuu, koemo noguepmaBa BaxxHocmma
Ha cnomeHamume mepKu.

B ycaoBuama Ha naHgemuama om COVID-19 ce
cb3zgaBam gonbaHumeaHu npegnocmaBku 3a 6ao-
waBaHe Ha cbcmoaHuemMo Ha xopama ¢ guabemHo
CMbnano.

B 3akAtoueHue, guabemHomo cmbnaao u He2oBu-
me nocaegcmBua ca nomeHuuarHo npegomBpamumu
B no-eoAamama yacm om caydaume, onpegeaaliku
nbpBocmeneHHOMO 3HaveHue Ha no3zHaBaHemo u
HaBpemeHHOMO npuAazaHe Ha cbBpemeHHUmMe npe-
NOPBKU 3a guazHOCMUKA U AeYeHue.

KaovoBu gymu:

ceded by ulcers, which highlights the significance
of the aforementioned measures.

During COVID-19 pandemic there are ad-
ditional risks for worsening of people with dia-
betic foot.

In conclusion, in most cases diabetic foot dis-
ease and its consequences are potentially prevent-
able, which determines the paramount importance
of revising and timely applying the latest guidelines
on its diagnosis and management.

Key words:

guabemto cmbnaro, cbBpemeHHu npenopbku, npe-
BeHuun, kKanacubukauun, AeveHue.

diabetic foot, contemporary recommendations, preven-
tion, classification, treatment.

BbBegeHue

PaznpocmpaHeHuemo Ha 3axapHua guabem ce
yBeauuaBa c Bcaka 2oguHa u Hakou aBmopu 20 on-
pegeasm Kamo mpemama no HaceaeHue ,gbprkada”
6 cBema. B 9-mo u3zgaHue Ha Amaaca Ha MexgyHa-
pogHama AuabemnHa (Degepauua om 2019 2. ce no-
couBa, ye okoAO 463 MuauoHa gywu Ha Bb3pacm 20-
79 2. (uau okono 9,3% om cBemoBHama nonyaauun
8 ma3u Bb3pacmoBa 2pyna) ca cbe 3axapeH guabem
(mun 1 u 2), kamo okoAo 80% om max >xuBeam 6 pa3-
BuBawume ce cmpaHu, Kbgemo Hama Bb3MOXKHOCM
ga ce oCu2ypu OnNMUMaAHa guazHOCMUKA U AeYeHUe.
Mpe3 2045 2. ce ouakBa bpoam Ha xopama ¢ guabem
ga gocmuzHe 700 muAuoHa. MapareaHo HapacmBa
yecmomama Ha YcAoXKHeHuama u u3pazxogBaHume
MamepuaAHU U HemamepuaAHu pecypcu 3a o6CAy-
Banemo um (1). EgHo om Hal-mexxkume om msax e
guabemHOMO cMbNaAo.

AuabemHomo cmbnaro ce gehuHupa Kamo Ha-
AUHMUEmMO Ha uHgpekuun, a36a uau gecmpykuua Ha Mb-
KaHUme Ha CMbNaAoMmo, acouuupaHu ¢ HeBponamus
u/uAu nepudpepHa apmepuasHa 6orecm Ha goAHUMe
KpalHuuu npu 4oBek cbc 3axapeH guabem (2). Mo
enugemMuoAO2UYHU gaHHU cpegHo 1 Ha Bceku 4 gua-
6emuka (19-34%) we pa3zBue a36a Ha cmbnaromo 6
gageH momeHm om >xuBoma cu, a 20gUWHO Yecmo-
mama Ha HoBonoaBuaume ce guabemHu yauepauuu
606 Bucoko pazBumume cmpaHu, Kbgemo Mmoxke ga

ce oCuz2ypu ONMUMaAHa 2puka 3a nauueHmume, e
0KOAO 2-4% (3, 4). IMpu 1% om guabemHama nony-
Aauua ce Hanaza amnymauua 6 gageH momeHm om
»kuBoma (5). AuabemHomo cmbnano ce aBaBa Boge-
Wwa npuvuHa 3a HempaBmamuyHume amnymauuu Ha
goAaHume kpadHuuu 6 cBema, kamo 2oguwHo noBeue
om 1 muAuoH yoBeka ¢ guabem 3a2y66am noHe yacm
om kpaka cu 3apagu moBa ycaoxkHeHue. Ha Bcexu 30
cekyHgu ce uzBbpwBa no 1 amnymauus, cBbp3aHa ¢
guabemHo cmbnano (3). ToBa e obpemeHaBawo cob-
bumue He camo 3a 3acezHamusa 4voBek, HO u 3a He-
208omo cemetcmBo u obwecmBomo kKamo UuaAo.
M3uucaero e, ye puHaHcoBume pazxogu ca 5 nbmu
no-Bucoku 3a nauueHm c guabemuo cmwbnano 6 cpab-
HeHue ¢ guabemuk 6e3 moBa ycroxxkHeHue(6).
Haauyuemo Ha 3axapeH guabem yBeauuaBa am-
nymauuoHHua puck ¢ 10 go 20 nbmu 6 cpaBHeHue ¢
xopama 6e3 guabem (7). OcHoBHume puckoBu cpak-
mopu ca nepudgepHama ceH3zopHa HeBponamua Cbc
3aeyba Ha npomekmuBeH ycem, gedpopmavuume Ha
cmbnaromo, cBbp3aHu ¢ momopHama HeBponamus,
cygomomopHama aBmoHomHa HeBponamus, gba20-
mpatHama mukpompaBmamusauus, nepudepHama
apmepuaaHa b6oaecm (4, 8). Apyau ymexxHaBawu
(haKmMOopU ca MBXKKUAM NOA, 3axapHuam guabem mun
2, AOWUAM 2AUKEMUYEH KOHMPOA, MepmuHasHama
6b0peuHa boaecm (0COOEHO HAa gUAAU3HO AeveHue),
3pumeAHUme HapyweHus, miomioHoNnyweHemo, Ha-
npegHaaama Bb3pacm, couuarHama uzoaauus, Aowa-
ma xuaueHa, HoceHemo Ha Henogxogawu obyBku. 3a
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Bb3HukBaHemo Ha paHa e HeoOXOogumo HaAuvuemo
Ha 3axapeH guabem 6 kombuHauua obuxkHoBeHo ¢ 2
uau noBeue puckoBu pakmopa, kamo ¢ Bogewo 3Ha-
yeHue ca HeBponamuama u apmepuasHama Hegocma-
mbuHocm (9-13).

AuabemHama paHa e hyHgameHmaaHama xapak-
mepucmuka Ha guabemHomo cmbnano u e 6 ocHoBa-
ma Ha nocaregBawomo My npozpecupaHe U YcAoxKHe-
Hue. KalouoB momerm B8 nogxoga npu nayueHma cbe
3axapeH guabem e npeBeHuuama Ha HelHOMO obpa-
3yBaHe, mbl Kamo gopu u ga ce u3aekyBa, 68 40% om
cAyyaume peuuguBupa 8 pamkume Ha 1 2oguHa u 6
65% - B pamkume Ha 3 2oguHu (4).

MpegnasBaHe om BbsHukBaHemo Ha g3Ba
HO CMbNAAOMO NpPU XOpaMa CbC 3aXapeH
guabem

B npakmukama ce u3znoa3zBam pazaudHu cmpa-
meauu 3a npeBeHuyuama Ha guabemHume paHu, Kamo
MepKume, KOUMO ca goka3jaAu NoA3ama Cu ca: paHHo
guazHocmuuupaHe Ha puckoBomo cmbnaao, nepu-
oguuHo u3caegBaHe u npocaegaBare cnopeg kame-
2opuama Ha pucka, obyueHue Ha nauueHma, cemed-
cmBomo u Ha aekyBawua ekun, uznoa3zBaHemo Ha
nogxogawu o6yBku, aeueHue Ha puckoBume gakmo-
pu u ocuzypaBaHemo Ha uHmMezpaseH Myamugucuu-
nAuHapeH nogxog (14).

Ob6wume cakmopu, koumo yyacmBam 6 cuc-
memume 3a KAacugpukayua Ha guabemHo cmbnaao
ca 3 muna:

1. CBbp3aHu ¢ nayueHma (kamo HaAuvue Ha

mepmuHaAHa 6bbpevHa HegocmambuHOCM);

2. CBovp3aHu ¢ kpalHuka (nepugepHa apmepuans-
Ha 6oAaecm u 3a2y6a Ha npomekmuBeH ycem);

3. CBop3aHu ¢ a36ama, kKoezamo e HaAudHa (naow,
gbADOUUHA, AOKaAu3auun, uHgpekuus, bpol u gpyeu) (15).

OnpegeaaHemo Ha yauepamuBHua puck 3a Bceku
nayueHm c guabem moxke ga ce uzBopwu Ha 6a3a Ha
ckpuHuHeoBu u3caegBaHua U gaHHU 3a MuHaAume u
npugpy>xaBawume 3aboaaBarua (16). MexxgyHapog-
Hama pabomHa 2pyna 3a guabemHo cmwnaro (MP-
AI'C) npegnaaea akmyaaeH u gocmbneH BapuaHm Ha
cucmema, BepudpuyupaHa Ha 6azama Ha 20A9M mema-
aHaau3, obxBawaw, Hag 16 xuAaagu gywu ¢ guabem.
Tol gokazBa, uye 10-epamoBuam moHOopuAaMeHm u
naAnavuama Ha apmepuasHume nyacauuu Ha cmbna-
Aama ca ¢ npegukmuBHa cmoliHOCM NO OMHoWeHue
Ha yauepamuBHua puck (Taba. 1) (17).

Xopama cbc 3axapeH guabem, nonagawu 6 ka-
mezopua om 1 go 3, ce onpegeaam kamo makuBa
¢ puckoBo cmbnaao u nogaexkam Ha no-uHmeH3uB-
HO HabAlogeHue. Yecmomama Ha npegaoXeHume
ckpuHuH20B8u uHmepBaau ce Gazupa camo Ha ekc-
NEPMHU MHEHUA.

Auncama Ha cumnmomu He u3kalouBa Bb3mox-
HOCMMa nayueHmMumMe ga umam acumMnmomamuyHu
guabemHa noauHeBponamua ¢ omnagHu npoaBu,
nepudpepHa apmepuasHa 6oaecm, npeyauepamuBHu
6ere3u uau gopu akmuBHa a3Ba. NMvpBama cmbnka
e cHemaHemo Ha aHamHe3a 6 Hacoka Ha npeguwHu
a36u, amnymauuu, gaHHU 3a KAaygukauuo, cBbp3aHu
npugpyxaBawu u muHaau 3aboaaBaHua. CaegBa oe-
Aeg Ha gBeme cmbnaaa - uBam u uarocm Ha KoXkama,

Tabauya 1. Cucmema 3a cmpamudpukauusn Ha yauepamuBHus pucka om MPTAC (2019 2.)

Kamezopua | Yayepamu6eH puck Xapakmepucmuku NumepBan Ha ckpuHuH2
0 MHo20 HuCbK be3 3I1Y u 6e3 INAb BegHbx 20guwiHO
1 Hucbk 3I1Y uau TAB Ha 6-12 meceua
2 YmepeH 3MY + IMAB uau 3ITY + AC, uau Ha 3-6 meceua
MAB + AC
3 Bucok 3IY uau TAB + 1 uau
noBeue om caegHume:
* lNpeguwHa a3Ba Ha 1-3 meceua
* Amnymauua
* TbH

MPTAC - MexgyHapogHama pabomHa 2pyna 3a guabemHo cmbnaAo

3MY - 3a2y6a Ha npomekmuBeH ycem

IMAB - nepucpepHa apmepuasHa borecm

AC - gepopmauun Ha cmbNarOMO

TbH - mepmuHarHa 6b6peyHa HegocmambyHOCM

Endocrinologia vol. XXVI N¢2/2021
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memnepamypa, HaAudue Ha omok, 3adepBabate,
KaAyc, gepopmauuu, ozpaHudeHa cmaBHa nogBux-
Hocm, BpacHaAu HoKmMu, 2bbuyHa uHpekyuA.

M3caegBaHemo 3a HaauueH npomekmuBeH ycem
mpabBa ga ce HanpaBu om onumeH cneyuaaucm upe3
10-epamoBua moHopurameHm Ha Semmes-Weinstein 6
noHe 4 mouku Ha cmbnaaama (17). INpu Aunca Ha mo-
HobuAameHm, axmepHamuBHO modke ga ce u3 cregBa
yyBcmBumeaHocmMma Ha XOgUAOMO C NPBCM, Kamo
ce npuAoxku pa3zpabomeHuam 668 Beaukobpumarusa
m. Hap. Ipswich mecm ¢ gokocBane (18). Pesyamamu-
me om He20 ca cbnocmaBumu ¢ me3u om moHO(UAA-
meHmuHomo u3caegBate (19).

Apyz2 acnekm Ha npomekmuBHama nepuenuus
e BubpauvuoHHuam ycem. HezoBomo HapyweHue
cbwo e puckoBo 3a yauepauyua Ha cmbnasomo (4),
Kamo 3a ougHkama My moxe ga ce uznoa3Ba noay-
koAauvecmBernuam 128Hz kamepmon Ha Rydel-Seiffer
uAu koaudecmBeH Guomezuomemdbp (HeBpomesuo-
memsp) (20).

KombuHuUpaH u goka3aH UHCMpPYmeHm 3a CKpu-
HUH2, KOUMO MOXE ga ce npuaaza u ambyaamopHo, e
NDS (Neuropathy Disability Score). Tol cbuemaBa uz-
caegBavemo Ha cemuBrocmma ¢ yboxkgare, 128Hz
KamepmoH, mepmaAeH guckpumuHamop u Ha Axu-
roBume pedaekcu ¢ HeBpoaozuuHo uykuye. Cnopeg
moukoBusa cbop moxke ga ce onpegeau yauepamuBHu-
aAm puck u Haauduemo Ha HeBponamua (21, 22).

Mo omHoweHuUe Ha CKpUHUH2a 3a nepudpepHa ap-
mepuaAHa b6oaecm, ce npenopbuBa naanavusama Ha
nepudepHume nyacayuu Ha a. tibialis posterior u Ha
a. dorsalis pedis, cbbupaHe Ha uHbopmauua 3a goka-
3aHu Beve cbpgeuHo-cbgoBu 3aboaaBaHua u npu He-
06X0gUMOCM NAaUUEHMbM MOXE ga Ce HACOYU Kbm
no-cneyuaausupaHu uzcaegBarua kamo u3zmepBaHe
Ha UHgEeKCUMe 2Ae3eH/MUWHULA, NAAEU/MUWHUUA, Ha
MpPaHCKYMaHHOMO HaAf2aHe Ha KUCAOPOJa, KOXKHO-
Mo nepy3uUoOHHO HarnazaHe, ga ce u3zBbpuwu Aonae-
poBo u3zcregBaHe Ha nyacoBume BbAHU Ha cmbnaa-
Hume apmepuu u gp. (14).

O6yueHuemo Ha nauueHma e om cbwecmBeHo
3HaueHue 3a npeBeHuuama Ha guabemHume paHu.
To BkatouBa pegoBen ozreg Ha Bcuuku noBbpxHoO-
CMU Ha cmMbhairama u UHmMepguaumaHo, Npeaaeg Ha
BvmpewHocmma Ha obyBkume, pegoBHo uzmuBaHe
u nogcywaBare Ha xoguaama (ocobeHo mexgy npb-
cmume), HACOKU 3a pA3aHe Ha HOKMUMe Ha Kpakama
no npaBa AuHua 3a npegna3Bane om BpacmBane, us-
6a26aHe Ha xogeHemo Ha 6oc Kpak, No Yopanu, C Yex-
AU UAU € 00yBku ¢ mbHKU nogmemku. IMpu Haaudue
Ha Mouyku ¢ noBuweH HamucK UAU NpU aHamHe3a 3a
npeguwHu paHu, ce npenopwvuBa uznoa3zBaHe Ha u3-
pabomeHu N0 omneyambk CMeEAKU, Npepa3npegean-
wu mexkecmma (23, 24). 3a nauueHmume ¢ ymepet
u Bucok yauepamuBeH puck (kamezopuu 2 u 3 no

MPTAC) ce npenopbuBa exegHeBHO gomawHo npo-
cregaBaHe Ha memnepamypama Ha cmbnarama C
uHgpavepBer mepmomembp. Mpu omkpuBaHe Ha
3HavYuMa memnepamypHa pasauka (>4oF uau >2,20C)
MEXQgy KOpecnoHgupawu mouku Ha cmbnarama 8
gBa nocregoBameaHu gHu, € HeOBXOgUMO ga ce Ha-
maau exxegHeBHama akmuBHocm u ga ce npoBege
KOHCyAmauua cbe cneuuaaucm (25-27).

Moguguuupyemume puckoBu gakmopu kamo
U3AUWHUAM KAAYC, KOXKHUME (PUCYPU, MEXYPU, XEMO-
pazuu, BpacHaaume uau 3agebeaeHu HOkmu, 2bOUY-
HUMe UH(eKuUuU Ca CUAHU Npegukmopu 3a 6bgewu
guabemHu paHu (4, 28, 29). Taxnomo agekBamHo
mpemupaHe e yacm om cmpameauama 3a npeBex-
uua Ha guabemHomo cmwbnaso. [pu Heycnex om
KoHcepBamuBHOmMoO AeueHue Ha npeyauepamuBHume
cbcmosaHug, BmopoemanHo Mo2am ga ce npuAoykam
u onepamuBHu nogxogu. TakuBa ca Hanpumep meHo-
momuama Ha gAekcopume Ha gegopmupaHu nNpb-
cmu-yykye (npu peuuguBupaw, KaAyc UAU aHamHesa
3a paHa Ha Bbpxa um), ygbakaBaHe Ha AxurecoBomo
CUXO>KUAUE, Memamap3omaraHzearHa cmaBHa apm-
ponAacmuka, pe3ekuua Ha 2aaBume Ha memamap3an-
HUMe KOCMUu, ocmeomomua (NPU NpeguwHu Mpyg-
Ho3apacmBawu nAaaHmapHu paHu 8 npegHama yacm
Ha xoguaomo) u gp. (30, 31).

HaBpemeHHOMoO npuAazaHe Ha gokazaHume NOg-
xogu 3a npeBeHuun Ha guabemHume paHu ca 8 ocHo-
Bama Ha o2paHuuaBaHemo Ha NO-MeXXKUMe YCAOXKHe-
HUa Ha guabemHOMO CMbNaAO Kamo UHeKuuume,
XOocnumaausauuume u amnymauuume.

OmbpemeHgaBaHe Ha guabemHume paHu

AuabemHume paHu Ha cmbnaaama 3acazam OKo-
AO 26 MUAUOHA gywu 20guwHo (4, 32). Bonpeku, ve
paznpocmpaHeHuemo u cnekmbpbm Ha guabemHo
cmbnaao Bapupam 8 pazauuHume yacmu Ha cBema
(666 Bpb3zka c KAUMAM, EMHOC, 2eHEMUYHO Npegpas-
NOAOYXEHUE, MEJUUUHCKU 2pUXKU, obe3neyeHoCm Ha
3gpaBHama cucmema u gp.), npouecbm Ha o6pa3yBa-
He Ha a36a e cxogeH. 3a HelHOmMoO 3a3gpaBabBaHe e
HeobX0gumo ga ca uznbAHeHU onpegeaeHu ycaoBus:
30Hama Ha yauepauusa ga 6bge ombpemeHeHa om Ha-
muck, ga uma agekBamHa nepgy3ua Kbm paHama, ga
ce AekyBam uHgekuuama, AOKaAHUA OMOK U MaAHYM-
puuuama (ako ca HaAu4HU), ga ce noggbp>ka gobbp
2AUKEMUYEH KOHMPOA, ga ce npoBexkga pegoBHa Ao-
KaAHa obpabomka Ha paHama (14).

B 3aBucumocm om Bogewama npuduHa guabem-
HUMe paHu ce pa3zgeaam Ha HeBponamHu, ucxemuyHu
u cmeceHu. HeBponam+yume paHu ce pazBuBam 8 30Hu-
me Ha noBuweHo HamoBapBaHe (2raBuuku Ha mema-
map3aAHUmMe KOCMu, NAaHmapHama noBbpxHocmHa
20AEMUA NPBCM, NEMama UAU KOCMHU NPOMUHEHUUU
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npu cmwvnaao Ha Lllapko). Te o6ukHoBeHo He ca Cb-
npoBogeHu c 6oaka, ocBeH ako Hama npugpyrkaBawa
uHgekuyua. Mo nepugpepusma Ha HeBponamHama
paHa uma 3agebeaeHa koxka, a 8 ueHmpaaHama yacm
ce HabAatogaBam epaHysauuu. Ipu uzukasHua npe-
2aeg ce ycmaHoBaBam KAUHUYHU gaHHU 3a guabem-
Ha HeBponamusa. VcxemuyHume paHu ce noaBaBam
no cmpaHudHume noBbpxHOCMU Ha cmMbnarama, Ha
Bbpxa Ha NpbCMuUMe UAU MeXgy Mmax U 4Yecmo ca
6oae3HeHu. paHuuume Ha paHama ca ¢ yepBeH uau
AuBugeH ommeHbK, a UeHMbPbM UM € >KbAmeHukaB
uAu HekpomuueH. Mpu u3uKaAHUA Nnpeaaeg uma gaH-
HU 3a nepudpepHa apmepuasHa 6oarecm ¢ omcaabeHu
nyAcauuu Ha cmbhasHume apmepuu. HeBpo-ucxemuy-
HUME paHu UMam CMeCeHU emuoA02UA U KAUHUYHU Xa-
pakmepucmuku.

3a HeBponamHume a38u ombpemerHaBarHemo om
Hamuck e om KAlouoB80 3HaveHue 3a 3a3gpaBaBaHemo
uMm, mbl Kamo noBuweHuam mexaHudeH cmpec Ha
¢poHa Ha HapyweH npomekmuBeH ycem npuuuHaBa
paHama u Bb3npenamcmBa HelHomo 3a3gpaBaBaHe
(33). HamaraBanemo Ha mexaHuuHUA CMpec MoXe ga
ce nocmuezHe upe3 opme3u, mepaneBmuuHu 06yBku
uAu upes3 onepauusn (34).

Kamo nbpBa auHua cpegcmBo 3a ombpemetaBa-
He npu nayueHmMume CbC 3axapeH guabem u HeBpo-
namHa naaHmapHa paHa 6 npegHama uAu cpegHama
yacm Ha cmbnaaomo ce npenopbuBa uznoazBaHemo
Ha NOCMOAHHA opme3a go KOAAHOMO C NOgXOgawo
npucnocobaeHue 3a xoguromo. [pu Aow moaepaHc
OM CmpaHa Ha NauUueHmMa UAU NPU HaAuvue Ha KOH-
mpauHgukauyuu, kamo Bmopu u3zbop moxe ga ce
uznoa3Ba omcmpaHaema opme3a go KOAAHOMO UAU
2Ae3eHa, Ho nocaegHume ca ¢ 17 go 43% no-Hucka
epekmuBHocm u npu max 3azgpaBaBanemo Ha pa-
Hume ce 3abaBa cpegHo ¢ 8 go 12 gHuU cnpamo no-
cmoaHHume ycmpoucmBa (35-39). M3noazBaHemo
Ha KoHBeHuyuoHaAHU uAu mepaneBmuuHu 06yBku He
ce npenopbuBa kamo eguHcmBeHo cpegcmBo 3a om-
b6pemeHaBaHe Ha naaHmapHu paHu, ocBeH 6 cayuau-
me, Ko2amo HAMa HaAuvHa no-gobpa Bb3modkHocm
(35-39). INpu Aunca Ha mpaeH edpekm om kKoHcepBa-
muBHume memogu, aamepHamuBHO ce npuAazam
onepamuBHu mexHuku kKamo ygbaxkaBaHe Ha Axuae-
coBomo cyxoykuaue, meHOMoMUA Ha (PAEKCopumMe Ha
npbCcmMume Ha Kpakama, pe3ekuua Ha memamap3as-
Hume 2aaBu uau cmaBHa apmponaacmuka (40, 41).
3a ombpemeHaBaHe Ha nAaHMapHUME Yyauepauuu Ha
nemama ce npenopbuyBam opme3u go KOAAHOMO UAU
gpyau ycmpolucmBa, koumo HamaraBam Hamucka 6
3agHama Jacm Ha CmMbNaAOMO U KOUMO Ce MoAe-
pupam gobpe om nauueHma (42). HenaanmapHume
paHU Ha cmbnhasama ca xemepozeHHa 2pyna u 3a
ombpemeHaBaHemo um ce uznoazBam pazAudHu yc-
mpodcmBa cnopeg muna u AOKaAu3auuama Ha Ae3u-
ama (opme3u go 2Ae3eHume, pazgeAumeau Ha Npb-

cmume, mogucpuuupaHu obyBku u gp.) (42).

HamaaaBaHemo Ha mexaHu4yHuUA Hamuck Bbpxy
guabemHume paHu e eAemMeHmMbMm C Hal-CUAHU goKa-
3ameacmBa 3a noaza B AedeHuemo um, Kamo agek-
BamHomo my u HaBpemeHHO npuAoXKeHue ocuaypaba
pegykuua Ha obwama 3gpaBHa u cuHaHcoBa me-
»kecm om guabemHomo cmbnano (42).

MepudepHa apmepuarHa borecm npu
guabemHu paHu

[NepudpepHama apmepuarHa borecm ce gehuHu-
pa kamo obcmpykmuBHa amepockaepomuyHa Cbgo-
Ba 6oaecm ¢ xapakmepHU KAUHUYHU CUMNMOMU, NPU-
3Hauu UAU omKAOHeHua B HeuHBazuBHume cbgoBu
uscaegBarua u Bogewa go HapyweHa yupkysauua 6
eguH uAu noBeue om kpadHuuume (2). MNMpu xopama
cbe 3axapeH guabem, 8 cpaBreHue ¢ obwama nony-
Aauuf, ma e no-yecma, ¢ no-0bp3a npozpecus, 3acaza
no-maaga Bvb3pacm, MyamuceameHmHa, GuanamepaaHa
u no-gucmaasHa e, cBbp3aHa e ¢ HapyweHo ropmupa-
He Ha KoAamepaAu, NO-20AAM NPOUEHM MeguOoKaAuu-
HO3a u e ¢ no-6bp3a npozpecua go amnymauua (14).
[NpozHo3ama Ha nauueHm ¢ guabem, nepudpepHa ap-
mepuaaHa 6orecm u a36a Ha cmbnaromo, Harazawa
amnymauyus, e no-Aowa om mazu Npu 20AaMa 4dacm
om pakoBume 3aboaaBaHua - go 50% om nayueHmu-
me He goxuBaBam 5-ma 20guHa cAaeg onepauuama
(43, 44).

[Mpu 50% om nauueHmume ¢ guabemHu paHu
Ha cmbnaaama 6 pazBumume cmpaHu uma HakakBa
popma Ha nepucpepHa apmepuasHa borecm (43, 45),
gokamo HeBponamHume paHu ca no-yecmu B crabo
pazBumume gopxkaBu (46, 47). INepucepHama ap-
mepuaaHa 6oaecm e camocmoamenreH puckoB pak-
mop 3a Aowo 3azgpaBaBarHe u uHgpekmMupaHe Ha gu-
abemHume a36u, amnymauua Ha KpalHuka, noBuweH
cbpgeuHo-cbgoB puck u cmbpm (48-52). CbgoBama
HegocmambyHOCM Npu Xopama ¢ guabem moxe ga
ocmaHe Hepazno3Hama go momeHma, 6 kodumo He
HacmMbNU gecmpykuua Ha MbKaHume Ha XOguAOMo,
mbl Kamo MHO20 Yecmo AuncBam munuvHume KAU-
HUYHU CUMNMOMU Kamo KAaygukauuo u GoAka npu
nokou (53, 54). ToBa e cBvp3aHo ¢ npugpy>kaBawama
guabemta noauHeBponamus, meguokaAuuHo3ama Ha
apmepuaAHUme cmeHu u nepugepHume omouu (55).

3a guazHOoCmMuKkama Ha nepugepHama apmepu-
aAHa boaecm npu xopama ¢ guabemuu paHu, ocBeH
CHemMaHemo Ha Haco4eHa CbpgedHo-cbgoBa aHamHe-
3a U naAahauuama Ha apmepuume Ha CMbNAAOMO, e
Heobxogumo ga ce npoBegam u o6ekmuBHu u3zcaeg-
BaHua. EgHo om Hal-gocmbnHUmMe u npoyuBaHu e uH-
gekcbm Ha CUCMOAHOMO apMEPUAAHO HaAf2aHe 2Ae-
3eH/muwHuua (MMM), kamo cmodHocmu nog 0,9 ca
nokazameAHU 3a nepudepHa apmepuasHa boaecm
(56). HopmaaHuam guana3oH e om 0,9 go 1,3, Ho
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lares, LiBetaH B. n cbtpygHuun

HeBuHazu cmodHocmume Hag 0,9 uzkatouBam Hapy-
weHue 6 yupkyaauuama, nopagu yecmo cbnbmcmOBa-
wama MeguokaAuuHO3a Ha apmepuaaHama cmeHa
(Monckeberg ckaeposa), koamo e 6eaez Ha aBaHcupa-
AQ amepocKAepo3a U Komnpomemupa uzcaegBaHemo
(55). B gonbaHeHue, kamo no-1yBcmBumeneH nokasza-
meA MoXe ga ce uznoa3Ba uHgeKCbmM Ha CUCMOAHO-
MO apmepuaAHO HaAfzaHe NaAey, Ha Kpaka/muwHuua
(MIMM), kamo npu He2o Hopmama e Hag 0,75 (56, 57).
AonaepoBomo uzcaegBare Ha nyacoBume BbAHU Ha
mubuaAHama u nonAuMeaAHama apmepusa ce onpege-
A Kamo Hal-gocmoBepHuam HeurHBa3zuBeH memog.
[Npu ycmanoBaBarne Ha mpucpa3zHa nyacoBa BvaHa
Ha a. dorsalis pedis Ha HUBomo Ha meguaaHua maae-
OA U Ha a. peronea 6 cpegHama yacm Ha nogbegpu-
uama MoXKe ga ce U3KAlouu € 20aama BepoamHocm
HaAu4Uemo Ha nepudpepHa apmepuanHa 6oaecm (58).
YcmanoBeHo e, ye npu kombuHupaHemo Ha noBeue
om eguH cnocob Ha u3zcaegBaHe Ha uupkysauuama
Ha cmbnaaomo, ce noBuwaBa guazHocmuuHama
mouHocm (59, 60). Hanpumep, cbyemaHuemo om
MI'M mexxkgy 0,9 u 1,3, ITIM >0,75 u HaAu4vue Ha mpu-
pazHu nyacoBu BbAHU Ha Kpaka HamaraBam 3Havu-
meAHo Bb3MOXKHOCMMa ga uma HapyweH KpbBomok
KbM XoguAaomo, HO moBa He u3kaouBa npoBexxga-
Hemo Ha Bepuduuyupawu cbgoBu obpazHu uzcaeg-
BaHua (uBemHa gynaekc exozpacpun, HeuHBazuBHu
aHzauozZpaouu - KOMNIOMbPHO-Momozpadcka, mae-
HUMHO-pe3oHaHcHa uAu uHBa3zuBHa gueumanHa cyb-
mpakyuoHHa aHeuozpacdus) (61). AonbAHUMEAHU No-
Kazameau, uzuckBawu cneyuaauszupaHa anapamypa,
Cca MpaHCKYmaHHOMO KUCAOPOGHO HaAf2aHe U KO-
HOMO NepyY3UOHHO HarnzaHe. Te CbWO gonpuHacam
3a oueHkama Ha UCXeMUYHOMO cMbhaAo. YcmaHo-
BeHo e, ye npu yoBek ¢ guabemHa paHa Ha cmbna-
AOMO U nepupepHa apmepuasHa borecm Bceku om
caegHume napamempu noBuwaBa BepoamHocmma
3a 3a3gpababare Ha yauepauuama ¢ 25%: KOXKHO nep-
PY3UOHHO HaaseaHe 240mmHg, cuCMOAHO HaAfscaHe
Ha NpbCmM Ha Kpaka >30mmHg uAu mpaHCKymaHHO
HaAafszaHe Ha kucaropoga (TcPO2) >25mmHg (62).

Om gpyea cmpaHa, npu HaAaudue Ha guabemHa
paHa U HAKOU OM CAegHUME NOKa3ameAu: CUCMOA-
HO HaAnzaHe Ha 2ae3eHa <50 mm Hg, MI'M <0,5, cuc-
MOAHO HaAA2aHe Ha NpbCm Ha Kpaka <30 mm Hg uau
TcPO2 <25mmHg, e Heobxogumo ga ce npoBege He-
0MAO0>XHO 0bpa3zHo cbgoBo uzcaegBare u peBackyna-
pu3auua (63). Cowo maka npu yayepauuu, Koumo He
3a3zgpaBaBam B pamkume Ha 4 go 6 cegmuuu, Bbnpe-
KU onmumaAHume 2puxu, ce npenopwvuBa aHauozpa-
ua u eBenmyasrHo uHmepBeHyuoHaaHa npouegypa
3a onmumu3upare Ha kpbBomoka B cbga, nepgysu-
paw, 3oHama Ha paHama (14). Ako He ce ycmaroBu
me>KKa ucxemus, uma noa3a ga ce gobabu kbm obwu-
me mepku u3znoa3BaHemo Ha npeBpb3ku, umnpeaHu-
paHu CbC CyKpo3a okmacyagpam (64).

B mepmuHoaoz2uama ce BbBexxga u noHamuemo

XpOHUYHa ucxemusn, 3acmpawaBawa kpadHuka. Aedu-
HUpa ce Kamo KAUHUYEH CUHJPOM C HaAu4ue Ha nepu-
pepHa apmepuasHa 6orecm B kombuHauua ¢ 6oAka
npu nokod, 2aHepeHa uau a36a Ha gucmaaHama yacm
Ha kpaka ¢ gaBHocm Hag 2 cegmuuu. To3u mepmuH
3ameHs no-paHo uznoazBaHume - mexkka u KpumuvHa
ucxemusn (65).

bopaBeHemo ¢ mHoxxecmBomo cnomeHamu no-
Kazameau u npaz2oBu cmouHocmu cb3zgaBa 3ampyg-
HeHua npu pabomama 6 exegHeBHama KAUHUYHA
npakmuka. OcBex moBa, 3azgpaBaBaHemo Ha gua-
6emHu paHu 3aBucu u om peguua gpyeu HecbgoBu
hakmopu kamo cmeneHma Ha 3az2yba Ha MbKaH,
HaAUYUEMO Ha uHdekyun, mexaHuuyHua Hamuck Gop-
Xy Ae3zuama, npugpyskaBawume 3aboaaBaHua (Hanp.
cbpgeyHa, 6bbpeyHa HegocmambyHocm) u gp. (66).
Mo ma3u npuyura owge npe3 2013 2. ObwecmBomo
no cbgoBa xupypaua npegaaza KOMNAEKCHa cucme-
ma, HapeueHa Wifi (Wound, Ischemia, Foot infection
- paHa, ucxemus, UHheKUUA Ha CMbNAAOMO), KOAMO
e BaaugupaHa 3a guabemHa u HeguabemHa nonyaa-
uus (67). Cecmou ce om 3 nogcucmemu - 3a OUeH-
Ka Ha paHama (gbAbOUUHA, HaAuvUe Ha 2aH2peHa); Ha
ucxemuama (MII'M, cucmoaHo HaaszaHe B 2ae3eHa u
NPbCM Ha Kpaka UAU MpaHCKYMaHHOMO HaAf2aHe
Ha KUCAOpOQga); Ha UHekuuama (Kaacugpukayuama
Ha IWGDF/IDSA - MPTAC u AmepukaHckomo obwie-
cmBo no uHgekuuozHu 6orecmu). Wifi cucmemama
Hagepaxga u 3amecmBa no-cmapume Kaacudukauuu
Ha Pvgbpopg u Aepuw-OoHmeH. Cbwo maka CAy-
KU upe3 oueHka Ha mHoxecmBo puckoBu akmo-
pu nognomaea KAuHuuyucma ga nocmaBu nauueHma
B kamezopus, KOAMO onpegeAas egHO20gUWHUA My
pUCK OM amnymauua u NomeHuuaAHama noa3a om
peBackyaapuszauua (Taba. 2, 3, 4 u 5) (68).

Caeg oueHaBaHe Ha guabemHomo cmbnaAo No
mpume cucmemu MOXe ga ce onpegeAu KAUHUYHUA
cmagull U pucka 3a 20AamMa amnymauua Npu KoHKpem-
Hua nauueHm (Taba. 5) (65).

foAama amnymauua Ha Kkpaka ce geguHupa
Kamo pe3ekuyuama Ha Kpaka NPOKCUMAaAHO om 2Ae-
3eHa (mpaHcmubuaAHa, KOAAHHA ge3apmukyAauus,
mpaHcemopasHa), a Maakume amnymauuu Cbom-
BemHo ca me3u om npbcmume go HuBomo Ha 2ae-
3eHa BkAloUUMeEAHO (amnymauua Ha Yacm om npbem,
memamap3ogasaHeearHa ge3apmukyaauun, gucmana-
Ha U NPOKCUMaAHa MpaHcmemamap3aAHu amnyma-
uuu, map3o-memamap3aiHa gejapmukyaauua - Nno
Lisfranc, mpaHcmap3aAHa ge3apmukyaauua - no
Chopart u 2ae3eHa gezapmukyaauua - no Syme) (2).

M360pbm Ha AedyeHue Ha nepugepHama apme-
puaAHa 6oarecm npu guabemua a3Ba ce 6azupa Ha
uHguBugyaaHu pakmopu  (Kamo  MOPEOAO2UUHO
paznpegeAaeHue Ha apmepuasHama cbgoBa Hegoc-
mambyHOCM, HaAuyuemo Ha aBmoaoykHa BeHa 3a
6adnac 2pagpm, npugpyxaBawume 3aboraBaHua Ha-
nayueHma, onuma Ha aekyBawua ekun), nopagu Aun-
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Tabauya 2. Kracudpuxauus Ha paHama (WIi).

CmeneH Auabemna paHa laHzpeHa

0 Hama guabemna paHa Hama 2aHzpeHa
ObekmubBHo: maaka 3a2yba Ha mbkaH. Moxke ga ce coxpaHu ¢ amnymauyua Ha npbcm (1 uau
2) uau ¢ nokpuBaHe Ha Koxkama.

1 Maaka(u), naumka(u) a36a(u) 6 gucmaaHama Hama 2aHepeHa
yacm Ha Kpaka UAU CMbNaAomo; HAMa omMKpuma
Kocm, ocBeH gucmaaHume ¢paraHau
ObekmuBHo: maska 3aeyba Ha mbkaH. Moxke ga ce CbxpaHu CmbNaA0mo C amnymayua Ha
npwvcm (1 uau 2) uau nokpuBaHe ¢ Koxka.

2 IMo-gbaboka a36a ¢ omkpuma kocm, cmaBa uau
CYXoXKUAUe, Koamo He BkatouBa nemama; [aH2peHa, oepaHuYveHa go npbcmume
INaumka a36a Ha nemama, 6e3 KaAkaHeaAHo
aH2aXkKupaHe
ObekmuBHo: eorama 3aeyba Ha mbkaH. Moxke ga ce CbxpaHu CmbNaAcomo C amnymauua
Ha MHoxXecmBo npbcmu (23) uau cmaHgapmHa mpaHcmemamap3asHa amnymauua (TMA) +
nokpuBaHe ¢ KoxKa.

3 ObwupHa gbaboka a36a, aHeaxkupawa npegHama ObwupHa 2aHepeHa, aHz2axkupawa
U/uAu cpegHama Jacm Ha Cmbnaromo, npegHama u/uAu cpegHama yacm Ha

cmbnaaromo, gbAboka Hekpo3a Ha

AbArboka a36a Ha nemama nemama * KaAKkaHeaAHO aHzaXkupaHe
+ KaAKaHeaAHO aHeaXkupaHe
ObekmuBHo: obwupHa 3azyba Ha mvkaH. Moxxe ga ce CbxpaHu CmMbNAAOMO Camo C
KOMNAEKCHama My pekoHcmpykyua uau amunudHa TMA (no Chopart uau Lisfranc); nokpmue
Ha paHama C AamMbo UAU KOMNAEKCHO AeYeHUe NPpU HaAuYHa e0Aama mekomubkaHHa yBpega

ca Ha ybegumeaHu gokazameacmBa 3a noA3a Ha He-
Kol om memogume. Bb3moxkHocmume ca eHgoBacky-
AapHa, omBopeHa uau xubpugHa npouegypa (69). B
gonbAHEeHUe KbM mepaneBmuyHua naaH e Heobxogu-
MO ga ce KOHMpoAUpam gpyaume cbpgeyHo-cbgoBu
puckoBu pakmopu - HacbpuaBaHe Ha nauueHma ga
cnpe momioHonyweHemo, ocuaypaBaHe Ha onmuma-
A€H KOHMPOA Ha 2AUKemMUaMa, AunugHua npodua (ga
ce BKAOYU UAU aganmupa go3ama Ha cmamuHa) u ap-
mepuarHOMO HaAfseaHe, HazHavaBaHe Ha npomuBom-
pombo3Ho cpegcmBo, kamo ce gaBa npegumcmBo Ha
KAOnugozpeaa npeg acnhupuna (70). Te3u mepku pegy-
uupam HuBomo Ha 5-2oguwiHama CMbpMHOCM Npu
xopama ¢ HeBpoucxemuuHu guabemHu panu (71).

AuazHo3a u AeyeHue Ha uHdpekyuume Ha
CMbNAAOMO NPU XOPAMA CbC 3aXApeH
guabem

C yBeauuaBanemo uyecmomama Ha 3axapHus
guabem HapacmBa u 6poa Ha He2oBume ycroxxHe-
Hug, BkAlouumeaHo u Ha uHgekuuume (1). VHdek-
mupaHomo guabemHo cmbnaAo ce acoyuupa Cbe

3HauyumeAaeH komopbugumem, u3uckBa cmpukmHo
npocaegaBaHe om AekyBawua ekun, aHMuMuKpobHa
mepanug, mHo>xecmBo xocnumaauzayuu, onepamub-
HU Npouegypu U KOHCYmupa 3Ha4UmMeAeH pecypc Ha
3gpaBHama u couuaaHama cucmema (72, 73). ViHdgex-
mupaHume paHu ca Hal-Yecmomo guabemHo ycaox-
HeHue, HaAaeawo Xocnhumaau3auua Ha nayueHma u
Bogew,o go amnymauua Ha kpaka (74-76).

IMpenopbuBa ce oueHkama u mexecmma Ha
uHgpekyuama ga ce HanpaBam no kaacucpukayuama
Ha MeXXgyHapogHama pabomHa 2pyna 3a guabemHo
cmbharo u AmepukaHckomo obuwecmBo no uHgek-
uuo3Hu boaecmu (vacm om Wifi - Taba. 4) (52, 77).

Apyea gokazaHa cucmema 3a ougeHka Ha guabem-
Hume paHu ce o3HayaBa c akpoHuma SINBAD (site,
ischemia, neuropathy, bacterial infection, area, depth -
macmo, ucxemun, HeBponamus, 6akmepuaaHa uHpek-
uun, naow, gbabouuHa) (Taba. 6) (78).

lMocaegHama cucmema e AecHa 3a NpuAaeaHe,
He uzuckBa BucokomexHoAOz2UUHA anapamypa u Cb-
gbpka Heobxogumume napamempu 3a KOMNAEKCHA
ougeHka. NpenopbuBa ce HelHOmMoO u3znoa3BaHe npu
omgaaeueHa KoOMyHuUKayua Mexkxgy pa3audHume cne-
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Tabauuya 3. Kracudpukauus Ha ucxemusma (WIfi)

CmeneH | UHgekc CuCcmoAHO HaAAzaHe HaaazaHe Ha npbCcma Ha Kpaka,
2Ae3eH/MuwHuua Ha 2Ae3eHa (mmHg) TpaHCKymaHHO KUCAOPOGHO
HaAfszaHe (mmHg)
0 > 0,80 >100 >60
1 0,6-0,79 70-100 40-59
2 0,4-0,59 50-70 30-39
3 <0,39 <50 <30
CmeneH KAuHuuHa uzaBa
0 be3 cumnmomu u npu3Hauu Ha UHPeKuuA
Haauyue Ha uHpekuun, gepuHupaHa Kamo HaAu4yue Ha NOHe 2 OmM CAegHUME npu3Haka:
* AokaaHo nogyBaHe uAu uHgypauus
* Epumem >0,5 go <2 cm OKOAO paHama
* AokaaHa uyBcmBumeaHocm uau 6oaka
* AOKaAHO 3amonafaHe
* THoUHa cekpeuun (nAbmHa, mamoBa go 6aaa, uau KpbBeHucma cekpeuusn)
1 AoOKaAHa UHbeKuua, aHza>kupauwia Koxka u nogkoxkue (6e3 ga o6xBawa no-gbaAGOKU MbKaHu
u 6e3 cucmemuu npoaBu, kKamo Me3u onucaHu NO-goAY).
Aa ce u3KkAlYU gpyeaa npuduHa 3a Bb3narumesed omaoBop Ha koxkama (Hanp. mpabma,
nogazpa, ocmpa pa3a Ha HeBpo-ocmeoapmponamus Ha Lllapko, gppakmypa, mpombo3a,
BeHo3Ha cma3a)

2 AokaaHa uHgbekyua (Kakmo e onucaHa no-20pe) C epumem >2 CM UAU aH2aXKupaw, cCmpykmypu
No-gbABOKU OM KoXKama u NogkoXKuemo (Hanp. abcuec, ocmeomueAaum, cenmuveH apmpum,
dpacyuum) u 6e3 cucmemHu npoaBu (kakmo me3u onucaHu NO-gOAY)

3 AoKaAHa UH(eKuUA (Kakmo e onucaHa no-20pe) € Nnpu3Hauu Ha cucmemHa Bb3nasumenHa
peakuua, npegcmabBawa ce ¢ gBa uau noBeue om cregHumMe npuzHauu:

* Temnepamypa >38°C uau <36°C

* CbpgeuHa yecmoma >90 ygapa/muH

* AuxameaHa yecmoma >20 guwaHua/muH uau PaCO2 <32 mm Hg

* AeBkouumen 6pol >12 uau <4 G/l uau 10% He3zpeau (wab) hopmu

Tabauya 4. K acucbukauus Ha uHpekyuama Ha cmbnaromo (Wifi).

PaCO2 - napuuaAHO HaAaz2aHe Ha Bb2AaepogHUA guoKcug

CmeneH 0 - AUNCa/MHO20 AeKa UHgekuus;

CmeneH 1 - Aeka UHeKUUsn;

CmeneH 2 - ymepeHa uHekuun;

CmeneH 3 - mexka (cucmemHa) UHekuua

yuaAu3upaHuU ekunu, nopagu HageXxgHocmma u mHo20 gobpama U
Bv3npouzBogumocm. SINBAD cucmemama uma npegukmuBHa cmou-
HOCM NO OMHoWeHue Ha 3a3gpaBaBaHemo Ha paHume u pucka om am-
nymauuu (79-81). Kpumepuume 3a HaAu4Ha UHpekyua Ha paHama ca
UgeHMUYHU C me3u om KAacudpukauuama Ha MekgyHapogHama pa-
6omHa 2pyna 3a guabemHo cmbnaro u AmepukaHckomo obwecmBo
NO UHPEeKUUo3HU boAaecmu.
MexkgyHapogHama pabomHa 2pyna 32 guabemHo cmbnano, Ha

6azama Ha 0b630p Ha 20AeMu KoXopm-
HU npoyuBaHua no memama, ugeHmu-
cpuyupa 8 cpakmopa 3a Hezazgpabaa-
BaHe Ha guabemHume paHu U CMbpM:
mepmuHarHa 6bbpeyuHa Hegocmamby-
HOCmM, nepupepHa apmepuasHa 6o-
Aecm, 3azyba Ha npomekmuBeH ycem,
naow, gbabouuHa,  paznoAoXeHue
(npegHa/3agHa yacm Ha cmMbharomMo)
u 6pou Ha paHume, KakKmo U HaAuvue-
Mo Ha uHekyua (82). Kem momeHma
HAMA eguHHa KAacugukauua, Koamo ga
BratouBa Bcuvukume 8 KOMNOHEHMa.
Kamo gonbAHeHue KbM KAUHUY-
HUA npez2aeg, Ko2amo gaHHUmMe 3a
uHgpekyua ca HeybegumeaHu, mo2am
ga ce uzcaegBam cepymHume Bb3-
naaumeaHu mapkepu - C-peakmuBeH
NPOMEUH, NPOKAAUUMOHUH, AeBKouu-
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Tabauya 5! K uHuuHU cmaguu 3a pucka om 20Aama

amnymauua Ha kpaka (Wifi)

Puck om
amnymauyus

KAuHuueH
cmaguu

WIfl ouyenka

MHO020 HUCHK

Cmaguu 1

WO 10 10,1

WO I1 fI0
W1 10 f10,1
W1 11110

Hucwk

Cmaguu 2

WO 10 fI2

WO 11 fI1
WO 12 10,1
Wo I3 fl0
W1 10 fI2
W1 11 fI1
W1 12 fi0
W2 10 fl0/1

YmepeH

Cmaguu 3

WO 10 fI3

WO 12 fI1,2
WO I3 fI1,2
W1 10 fI3
W1 I1 f12
W1 12 fl1
W1 13 10,1
W2 10 fI2
W2 11 10,1
W2 12 fi0
W3 10 fi0,1

Bucok

Cmaguu 4

WO 11,2,3 fI3

W1 I1 113

W1 12,3 12,3

W2 10 fI3

W2 I1 12,3

W2 12 f11,2,3

W2 13 10,1,2,3
W3 10 12,3

W3 11,2,3 l0,1,2,3

Cmaguu 1: MuHumasHa ucxemus; Hama/maka 3azyba Ha

MbKaH

Cmaguu 2-4: ompazaBam HanpegBawume cmaguu Ha
ucxemus, paHeBu obxBam u uHgekyua

Cmaguu 5 (He e noka3aH 8 mabauuama): Hecnacaemo
cmwbnao (Hau-4ecmo nopagu obxBama Ha paHama uAu
me>kecmma Ha UHGheKLuAma).

W - paHa;

I - ucxemus;
fl - uHgpexkuua Ha cmbnasomo.

meH Gpoul, ckopocm Ha ymanBaHe Ha epumpouyumu-
me (83, 84). ima uzcaegBaHe, ue npu CYE >70 mm/h
o6ukHoBeHO uHekyuama gocmuaa go kocmma (85).
[Mpu cbMHeHUe 3a ocmeomueAum Kkamo nbpBa cmMmbn-
Ka ce npenopbuBam cmepuaHO COHgupaHe Ha paHa-
ma 3a MbpCeHe Ha KOMYHUKauua C nogaexkawama
kocm (probe-to-bone test) u uzBopwBare Ha peHmeae-
Hozpadpusa Ha cmbnaromo (86-88). Ako me3u memogu
ca HegocmambyHO uHhopmamuBHu, 8 cbobpaxeHue
BAuzam mazHumHuam pesoHaHc, 18-FDG no3umpoH
eMuCUOHHamMa momozpacpusn, KOMNIMbPHAMA MOMO-
epacpua (KT) u cuuHmuepacpuama ¢ 6eaazaHu reBko-
uumu (£ KT) (89, 90). Koeamo npegu 3anouBaHemo
Ha AeueHue e Heobxogumo ga ce ycmaroBu bakmepu-
aAHUAM NpuUYUHUMEA UAU ga ce Bepuduuupa HaAuYyU-
emo Ha ocmeomueAaum, e Heobxogumo ga ce B3eme
KocmHa buoncua (nepkymaHHo uAu onepamuBHo) 3a
MUKPOOUOAO2UYHO U XUCMOAO2UYHO u3caegBane (91,
92). MNMpu MmbpceHe Ha MEKOMbKaHHA UHPEKUUA He Ce
npenopbuBa uznoarzBaHemo Ha mamnoH, a caegBa ga
ce B3eme mbKkaH om gbAGoUYuHama Ha paHama ypes
KIopmaxk uAau BGuoncus (caeg wameaHO AOKAAHO No-
yucmBane) (93).

AeueHuemo Ha uHgekmupaHama guabemHa
paHa ce npoBexkga cbC cucmemHu aHmubuomuuu.
Hama gokazaHa noA3a om AOKaAHOMO UM NPUAOXKe-
Hue (94), kakmo u om HazHauyaBaHemo Ha aHmMubu-
OMUYHO AeYeHUEe Npu HeuHpekmupaHa paHa C uea
npogurakmukama U u yckopaBaHe Ha 3a3gpaBaBane-
mo (95, 96). EMnupuuHomo AeveHue ce npoBexga ¢
npegcmaBumeau om 2pynume Ha NeHUUUAUHUME, Ue-
dparocnopuHume, kapbaneHemume, MemMpPOHUJA30A
(6 kombuHauua ¢ gpyeu aHmubuomMuUUU), KAUHgaMU-
UUH, AUHE30AUg, ganmOMUUUH, (PAYOPOXUHOAOHU,
BankomuyuH. Mpu uzbopa Ha mepanua ce omuuma
meXxecmma Ha uHgekyuama u HAKOU gonbAHUMEAHU
pakmopu (Taba. 7) (52).

[Mpu mexkka uHgekyua U NPU Yacm om ymepeHu-
me (no npeueHka Ha AekyBawua ekun) ce npenopby-
Ba ga ce 3ano4He napeHMepaAHO AedyeHue u npu no-
gobpeHue ga ce npemuHe KbM hepopasHa cxema, a 6
ocmaHaAume cAyyau mepanuama e U3usAo nepopaas-
Ha. MpogbAKumMeAHoCMMa Ha cmaHgapmHua Kypc e
1-2 cegmuuu, HO MOXXe ga ce ygbaXu go 4 cegmuuu
npu 6aBHo Bb3zcmanoBaBane u Haauvue Ha medkka ne-
pucpepHa apmepuarHa 6oaecm. [Npu ocmeomueaum
ce gonycka aHmubuomuyHuam npuem ga 6bge go 6
cegmuuu (52, 97).

Bbnpeku onmumaaHume 2puxxu, nog 50% om uh-
pekmupaHume guabemuu paHu ce uzaekyBam, kamo
okoAo 10% om max peuuguBupam, 6 20% om cay-
yaume ce Haaaza amnymauus u 8 15% uHgekyuama
cmaBa npuyuHa 3a cmbpm (75).
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Tabauya 6. SINBAD cucmema

Kamezopua OnpegeaeHue Touku
Macmo [TpegHa yacm Ha cmbnasomo 0
CpegHa/3agHa yacm 1
Mcxemusa ViHmakmeH kpbBomok Ha cmbnaaama: naanupam ce 0
nyacauuume noHe Ha 1 apmepus
KAUHUYHU gaHHU 3a pegyuupaH 1
KkpbBomok Ha cmbnaromo
HeBponamus 3anazeH npomekmuBeH ycem 0
AuncBa npomexkmuBer ycem 1
bakmepuaana Hama 0
uHpekuun Mma 1
[Taowy PaHa < 1cm? 0
Pana > 1cm? 1
AbabouuHa PaHa, gocmuzawa ko>kama uAu NOgko>Kuemo 0
PaHa, gocmuzawa Myckya, CYXo>Kuaue UAu NO-gbABOKO 1
MakcumaneH cbop 6

COVID-19 u guabemHo cmbnano

Hacmoawama kopoHaBupycHa naHgemusa no-
cmaBu nayueHmume ¢ guabemHo cmbnaao npeg pe-
guua puckoBe u 3ampygHeHua. YcmaHoBu ce, ye un-
pekuuama cbc SARS-COV2 npomuya no-me>kko npu
Xopama cbC 3axapeH guabem u e cBbp3aHa ¢ no-Bu-
coka cmbpmuocm (98). AcouuupaHume ¢ COVID-19
hakmopu Kamo uMyHHa gucpeayrauus, noBuweH
uumokuHoB omaoBop, NPoKoazyrAaHMHO CbCMOoAHUE,
Bucok mpomBomuueH puck, XUNOKCUA, CUHgPOM Ha
cucmemta Bb3naaumesHa peakuus, NCUXO-eMOUUO-
HaAHU HapyweHusa, genpecus, ca puckoBu gakmopu
3a BaowaBane Ha xopama ¢ guabemHu paHu.

Om gpyea cmpaHa couuaaHama uzoAauua u 3a-
MpygHeHUAM gocmbn go MegUUUHCKU 2puku Bb3-
npenamcmBam npocaegaBatemo u HaBpemeHHOMO
CheuuaAu3upaHo AedeHue Ha xopama c guabemuo
cmbnanro. Bce noBeue opeaHuzauuu u ekcnepmu ce
obpbwam kbm cpegcmBama Ha meAaemeguuuHama u
ce pazpabomBa akmuBHomo U BHegpaBare 68 nogxo-
ga npu xpoHuuyHume 3aboaaBanua (99, 100).

3akAaloyeHue

AuabemHomo cmbhaAo e ycroxkHeHue, cBbp3a-
Ho ¢ uHBaaugHocm u Bucoka cmbpmHocm. Ycnew-
HUAM NOgX0g Npu Hez2o ce ocHoBaBa Ha NPogbAXKU-
mMeAHOMO npuAazaHe Ha cbBpemeHHUME NpenopbKU
C goKa3zaHu NOA3U om 0O6YYeH MyAMuUguCUUNAUHApEH
ekun, 8 koimo Hal-kAtoHoB e camusm nauueHm.

Tazu nybaukayua e nogkpeneHa om MuHuc-
mepcm6Bomo Ha obpazoBanuemo u Haykama no
Hayuonarnama npozpama 3a HayyHu u3cAeg-
6aHua ,Maragu yyeHu u nocmgokmopaHmu®, /
This work is supported by the Bulgarian Ministry
of Education and Science under the National
Program for research ,Young Scientists and
Postdoctoral Students”.
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Tabauya 7. Evnupuuna mepanua npu UHgEKMUPaHo guaGemHo CMbNano.

3a [HI

Texxecm Ha Apyau pakmopu Hau-yuecmu EmMnupuuyHa mepanua
uH(pekyuama npuyuHUMeAu
Aeka be3 ycaoxkHaBawu MK [ToAycuHmMemuYyHU NeHUUUAUHU,
hakmopu 1-8a 2eHepauus LIC
f-nakmamHa anepaun MK Kaungamuuun; OX; T/C; makpoAaugu; gOKCUUUKAUH
UAU HENOHOCUMOCM
CkopoweH npuem Ha | [TIK+IHK AL/KK, AMI1/CB;
aHmMubuomuk T/C; OX
Bucok puck om MRSA MRSA Aune3oaug; T/C; gOKCUUUKAUH; MaKpOAUQ
YmepeHa uau be3 ycroxknaBawu ITIK£MHM ALI/KK, AMI/CB; 2-pa, 3-ma 2eHepauua LIC
me>KKa hakmopu
CkopouweH npuem Ha| [TTIK£MHI TL/KK, ML/T
aHMubuomuk 3-ma 2eHepauun L|C; EmpaneHem
MaugepupaHa paHa IHI, BkA. TL/KK, IL/TB
UAU MONBA KAUMam Pseudomonas | [NoAycuHmemuuHu NeHUUUAUHU + uehmaszgum;
[MloAycuHmMemMuyHU NeHUUUAUHU +
UUNPOAOKCAUUH
VimuneHem, meponeHem, gopuneHem
McxemuueH kpalHuk, | TTIKEMHMx AL/KK, AMIT/CB uau TLI/KK, ML/TB
Hekpo3a, obpa3zyBare| aHaepobu KapbaneHem;
Ha 2a3 2-pa, 3-ma 2eHepauun LIC + kAuHgamuuuH uAu
MeMpOHUJA30A
MRSA puckoBu MRSA Aa ce 0OMUCAU CMAHA C 2AUKONEeNMUJ; AUHE30AUQ;
hakmopu AanmomuyuH; My3zugoBa KuceauHa,
T/C + puhamnuyuH; gOKCUUUKAUH
PuckoBu cpakmopu ESBL Kapb6aneHemu; DX; amuUHO2AUKO3UQU U KOAUCMUH

MK - 2pam-nozumuBHu koku; THK - 2pam-HezamuBHu koku; THI - epam-HezamuBHu npbuuuu; MRSA - memu-

UuAUH-pe3ucmenmuu Staphylococcus aureus; ESBL - extended-spectrum f-lactamase-producing organism; LIC -

uegarocnopuHu; OX - dayopoxuHoroHu, T/C - mpumemonpum/cyacpamemorcazon; ALL/KK - amokcuyuauH/

kaaByaanoBa kuceauHa; AMI/CK - amnuyuauH/cyabakmam; TLI/KK - mukapuuauH/kaaBysanoBa kuceauHa;
MLL/TH - nunepauuAuH/ma3zobakmam.
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Pe3lome

EngokpuHHume u memaboaumHume 3aboaaBaHun
ca cpeg Hal-4ecmo cpewaHume cbBpemeHHU XpoHUY-
Hu cmpagaHua. CbwecmByBam mHoxxecmBo uHcmpy-
MeHMU 3a oueHka Ha cBbp3aHo cbe 3gpaBemo kavecm-
B0 Ha »kuBom npu AuUa C eHgOKPUHHA NamoAo2us.

Lleama Ha Hacmoawomo u3zcregBane Gewe ga
ce HanpaBu cucmemamuueH npeaaeg Ha Hal-WUPOKO
uznoa3zBaHume cmaHgapmu3upaHu UHCMpPYMEHMU 3a
uzmepBane Ha cBbp3aHo cbe 3gpaBemo kauecmBo Ha
>kuBom npu nayueHmMu ¢ eHgoOKpUHHA namoao2us.

Mamepuaa u memogu: VincmpymerHmume Bkato-
yeHu B Hacmoawusm 0630p ca cerekmupaHu om
Hal-2oAamama HayuHa 6a3za gaHHu PROQOLID, Bkatou-
Bawa pazauuHu BbnpocHuUU 3a ougeHKa, opueHmMupa-
HU KbM NauyueHma.

Pezyamamu: Ha BkaouBawume kpumepuu om-
2oBapaxa 3 2eHepuuHu BbnpocHuuy, 3 cneuuduUHU
BbnpocHuuu npu 3axapeH guabem u 5 cneyuduyHu
BbnpocHUUU Npu gpyea eHgoKpUHHA NAMOAO2UA.

3akaroyenue: OueHkama Ha cumnmomume, 3gpaBHua
cmamyc u kayecmBomo Ha >kuBom e om cbwecmBeHo
3HaYeHUe 3a MEHUGXKMbBHMA U MOHUMOPUPAHEMO Ha XPo-
HuyHUMe 3a60AaBaHuA U 3a NOgNoMazaHe Ha guaZHOCMUKa-
ma. To3u npeaaeg mpabBa ga Gbge noae3eH 3a kKauHuLUCMU
u uzcregoBamenu, 3a B3emaHe Ha UHGPOPMUPAHU peuueHUn
npu okazBaHe Ha hauueHM-ueHMpupaHu 3gpabHu 2puxu 6
ekegHeBHama eHgOKPUHOAO2UYHA NPaKMUKa.

KarovoBu gymu:

Abstract

Endocrine and metabolic diseases are
among the most common modern chronic
conditions. There are many tools for assessing
Health-Related Quality of Life (HRQol) in indi-
viduals with endocrine pathology.

The aim of the present study was to pro-
vide a systematic review of the most widely
used standardized tools for measuring HRQoL
in patients with endocrine diseases.

Material and methods: The tools includ-
ed in this review have been selected from the
largest scientific database PROQOLID, which
includes various patient-oriented assessment
questionnaires.

Results: Three generic questionnaires,
three specific questionnaires in diabetes melli-
tus and five specific questionnaires in other en-
docrine diseases met the inclusion criteria.

Conclusion: The assessment of symptoms,
health status and quality of life is essential for
the management and monitoring of chronic
diseases and for supporting the diagnosis. This
review should be useful for clinicians and re-
searchers to make informed decisions when
providing patient-centered care in everyday en-
docrinology practice.

Key words:

kayecmBo Ha >xuBom; uHCMpymeHMuU 3a OougHKa Ha
cBbp3aHo cbe 3gpaBemo kauecmBo Ha xuBom, en-
goKpuHHU 3aboaaBaHus, memaboaumHu 3aboaaBaHua

Health-Related Quality of Life, tools, endocrine dis-
eases
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JleBrepoBa, bopsiHa A. u cbmpygHuyu

BbBegeHue

Konuenuuama 3a cBbp3aHo cbe 3gpaBemo ka-
yecmBo Ha >xuBom (Health Related Quality of Life,
HRQol) 3anouBa cBoemo pazBumue npe3 80™ 2o0gu-
HU Ha muHaaua Bek. Om nepcnekmuBa 3a 3gpaBe (uau
6orecm), kauecmBomo Ha >kuBom e npeHeceHo go co-
UUAAHO, EMOUUOHAAHO U (pu3udecko 6aazonoAydue Ha
nauueHmume caeg Aevenue (1). CBbp3aHo cbe 3gpa-
Bemo kauecmBo Ha »kuBom e noHamue “ob6xBawawo
Wwupoka 2ama om ouU3UYeckU U NCUXOAO2UYHU Xapak-
mepucmuKu U o2paHudeHus, koumo onucBam uHguBu-
gyaaHama cnocobHocm Ha voBek ga gryHKuuoHUpa u
noayuaBa 3agoBoacmBo om moBa, (CDC). To3u mep-
muH onucBa cybekmuBHama oueHka Ha nauueHma 3a
Bb3gedcmBuemo Ha 6orecmma u HelHOMO AeueHue
Bbpxy huzuueckomo, NCUXUYeCcKkomo, COUUaAHOMO U
coMamuy4HO (PYHKUUOHUpaHe u 6aazonoaydue (2).

MauueHmume ¢ xpoHuuHu 3aboanaBaHua ca He
camo pu3uuecku BOAHU, HO CbWO Maka npoaBaBam
npomeHAUB emouuoHaAeH cmpec U umam no-Hucka
camooueHka 3a kayuecmBo Ha >kuBom, 68 cpaBHeHue
cbe 3gpaBama nonyaauusa (3). Bb3npuamuama Ha na-
uueHmume 3a 3gpaBe u Bb3zgelcmBuemo Ha Aeuve-
Huemo Bbpxy exxegHeBHOMO UM PU3UYECKO U NCu-
XO-COUUAAHO (PYHKUUOHUpPaHe u 6Aa2onoAyyue moxke
ga gage BaxkHa uHhopmayusa Ha KauHuyucmume (4).
Mugukamopume 3a kadecmBo Ha >xuBom nomaeam
ga ce omeoBopu Ha Bbnpoca gaau redeHuemo Bogu
go no-gobbp >kuBom Ha XxpoHuuHO BOAHUME Auua.
HRQoL ce oueHaBa Hal-gobpe om camume nauueH-
mu, obukHoBeHo nocpegcmBom cmaHgapmu3upaHu
BbnpocHuyU: cneuuduyHu 3a Goaecmma u/uau oowu
(eeHepuuHu). Bce owe He cbwecmByBa eqguH eguH-
cmBeH uHcmpymeHm, kolmo ga ce uznoazBa kamo
“3aameH cmaHgapm,, (5). Bv3moxxHama gonbaBawa
POAQ, KOAMO U2Paam 2eHepuYHUMeE U cneyuduyHume
uHcmpymenmu, goBege go npenopbku, Nogkpenawu
gBama nogxoga ga 6bgam u3noa3BaHu 3aegHo (5,6).

EngokpuHHume u memaboaumuHume 3aboaraBa-
Hua ca cpeg Hal-yuecmo cpewaHume cbBpemeHHu
XpPOHUYHU cmpagaHua. PagnpocmpaHeHuemo u uec-
momama Ha HAKOU Oom max ca gobpe gedpuHupaHu
om bwvazapckomo gpykecmBo no eHgokpuHoAo2uA
B 2oAemu nonyaauuoHHu npoyuBanua (7). B Hawama
cmpaHa yecmomama Ha Had-4ecmume eHgOKpPUHHU
3aboanBaHusa e kakmo caegBa: 3axapeH guabem (9,6%),
noBuweHa 2aukemun Ha 2AagHo (2,1%) U HapyweH 2Ato-
Ko3eH moaepaHc(1,6%), 3amabecmaBane (33,2%), me-
maboAumeH cuHgpom (35,7%), ocmeonoposa (16,8%)
u ocmeoneHua (46,5%), xunoBumamurosza D (75,6%),
mupeougHa namoaoaua (10%) (7-11).

Lleama Ha Hacmoawomo u3zcregBare Gewe ga
ce HanpaBu cucmemamudeH 0630p Ha Hal- WUPOKO
uznoazBaHume cmaHgapmu3upaHu UHCMpPYMeHmMU 3a
uzmepBaHe Ha cBbp3aHo cbe 3gpaBemo kavecmBo Ha
»kuBom npu nayueHmu ¢ eHgoOKpUHHA NAMOAO2UA.

Mamepuaau u memogu

Vincmpymenmume BkatoueHu 6 ob63opa ca ce-
AEKMUpaHu om Hal-2oasmama HayuHa 6a3a gaHHu
PROQOLID (12), BkatouBawa pazaudHu BbnpocHuuu
3a OueHKa, opueHmMupaHu Kbm hauueHma. bazama
gaHHu PROQOLID e uHuuuupaHa npe3 2002 2. om
Mapi Research Trust, 3a ga npegocmaBu gaHHU 3a
HayyHama cmoUHOCM U npakmuyeckama NpUuAO>KU-
Mocm Ha uHcmpymeHmu 3a OueHKU Ha KAUHUYHUME
pe3zyamamu (Clinical Outcome Assessments, COAs).
Tazu 6a3za gaHHU e yHUKaAeH pecypc 3a HaydyHama
obwHocm u npegocmaBa Ha akagemuuHu u3cAego-
Bameau, kauHUUUCMU, cmygeHmu, dapmaueBmuuru
KomnaHuu, 3gpaBHu Bracmu u mexkgyHapogHu opea-
Hu3auuu Heobxogumume uHcmpymeHmu u npeBogu,
3a ga ocbwecmBam cBoemo HayuHO u3caegBane.

BvnpocHuyume BkatoueHu 6 Hacmoawua 0630p
ca uzbpaHu om PROQOLID Ha 6a3ama Ha caegHume
BrarouBawu Kpumepuu:

1) uHCMpymeHmu 3a camooueHka Ha 3gpabHo
cbcmosHue, kKoumo npegcmaBaaBam uHpopmauus,
kKoamo ugBa gupekmHo om nauueHma - gokaagBaHu
om nauueHma oueHku 3a 3gpaBen egpexkm (Patient-
reported outcome measures, PRO; PROMs) (12);

2) obwu u cneyugUUHU UHCMPYMEHMU 32 OUEH-
Ka Ha cBbp3aHo cbe 3gpaBemo kauecmBomo Ha >Ku-
Bom npu Auua Hag 18 2oguwHa Bb3pacm,

3) eHgOKpUHHA hamoAo2us;

4) BaaugupaHa 6ba2apcka Bepcus.

Pesyamamu

MpoBegeHuam o0630p u3caegBa Hal-WUPOKO
uznoazBaHume u C goka3aHUu NCUXOMEMPUYHU Ka-
yecmBa BbnpocHuuu 3a uzmepBaHe Ha cBbp3aHo Cbe
3gpaBemo kauecmBo Ha >xuBom npu nauueHmu c
eHgOKpUHHU 3a6oaaBaHun, koumo umam BaaugupaHu
Bepcuu Ha GbA2apku e3uk. MNMpoyuBanemo ugeHmu-
duyupa 3 2eHepuyHu BbnpocHuuu, 3 cneuuguUHU
BbnpocHuyu npu 3axapeH guabem u 5 cneyuuyHu
BbnpocHUUU NPU gpyea eHgOKPUHHA NAMOAO2U8, KOU-
mo omzoBapam Ha BkalouBawume Kpumepuu.

FeHepuyHuU BbnpocHuuu

leHepuuHuMe uHCMpymeHmu ca BbnpocHuuy,
Koumo uzmepBam HAKOAKO acnekma om kauecmBomo
Ha >xuBom npu 3gpaBu Auua u npu Auua cbc 3a60Aa-
BaHe. Te3u uHcmpymeHmu obukHoBeHo ocuaypaBam
cucmema 3a oueHaBaHe, koamo no3BoanBa o606wa-
Bare Ha pe3yamamume kamo 6pold MOUYKU UAU egu-
HUYeH pe3yamam (4ecmo kamo uHgekc). Had-wupo-
Ko u3znoa3BaHu 6 eHgokpuHoAoeuuHU npoyuBaHua ca:
Medical Outcome Study Health Survey 36-ltem Short
Form (SF-36) (13), Eurogol EQ-5D Quality Of Life (EQ-
5D) (14), World Health Organization Quality Of Life
(WHOQOL-100 &WHOQOL-BREF (15).
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SF-36 e eguH om Hal-wupoko u3znoa3zBanume
obwu uHcmpymeHmu 3a uzmepBaxe Ha 3gpaBeH cma-
myc u cBbp3zaHo cbe 3gpaBemo kauecmBo Ha Ku-
Bom. To3u BbnpocHuk gokazaHo yaabBa pazaukume 6
3gpaBHua cmamyc mexxgy Auua € pa3AudHU XPOHUYHU
3aboanBaHua U MexXgy Auua C pa3AudHa cmeneH Ha
me>xecm Ha egHo U cbwo 3aboanBare. CowecmBy-
Bam u kpamku aamepHamuBHu copmu Ha Bvnpoc-
Huka. SF-36 cbwo gemoHcmpupa vyBcmBumeaHocm
KbM 3HaYUMEAHU epeKkmu Ha AeYeHUEMOo NPU pa3Aud-
HU nonyAauuu nayueHmu. BbnpocHukbm ce cbecmou
om mpugecem u wecm Bbnpoca, KOUMO ca pa3npe-
geaeHu B ocem obracmu Ha uzmepBate. Vima mHOXe-
cmBo npoyuBaHua c Mo3u uHCMpPYMeHM Npu 3axapex
guabem u gpyea eHgokpuHHa namoaozus (16-19).

B uzcaegBarusn, kbgemo KoHkpemHo ce uzuckBam
cmoUHOoCMU Ha noae3HoCMmMa, uma gokajameacmBa
6 nogkpena Ha uznoazBanemo Ha EQ-5D (20). EQ-5D
e cmaHgapmu3supaH uHcmpymeHm ¢ mpu Bepcuu,
KoUmo moxe ga ce uznoa3Ba 3a Wupok cnekmbp om
3gpaBHu cbcmoaHua u mepaneBmuuHu cxemu. Tol
e NnpegHa3HayeH 3a camocmoameAHo u3noa3Bave 6
npoyuBaHua Ha 3gpaBemo Ha HaceaeHuemo uAau B
KombuHauua cbC cneuudpudeH BvnpocHuk (21). EQ-
5D-3L ce cocmou om 2 cmpaHuUuU - onucameAHa cuc-
mema u Bu3yaaHa aHaroz208a ckaaa.

WHOQOL-100 u3caegBa 26 eremeHma om Ka-
yecmBomo Ha >xuBom, epynuparu 6 wecm obracmu
(100 Bbnpoca), kamo uma u kpamka Bepcua Ha 6b-
npocHuka (WHOQOL-BREF). To3u uHcmpymeHm e Ha-
gexkgHa u BaaugHa mapka 3a oueHka Ha kadecmBomo
Ha >kuBom u epekma om AeyeHUEMO Npu hauueHmu,
cmpagawu om pazaudHu 3aboaaBanua (15).

Bbnpeku, ue 2eHepudHUME UHCMPYMEHMU Ce
onumBam ga uzmepam Bcuuku BaxkHU acnekmu Ha
cBbp3aHo cube 3gpaBemo kavecmBo Ha kuBom, me He
MO2am ga oueHAM CNeuuuUYHU achekmu Npu gageHo
3aboaaBaHe. OcHoBHOMO oO2paHuyeHue Ha obwume
BbnpocHuuu e, ye me He ca cnocobHu ga omkpuam
peareH epekm U ga oueHam oHe3u cheuudpuyHu 006-
Aacmu om kadecmBomo Ha >kuBom, KOHKpemHo no-
BauaHu om onpegeaeHo 3aboaaBare (Hanpumep npu
3axapeH guabem) (18).

CneuucpudHume uHCMpymeHmMu ce pokycupam
Bbpxy acnekmu Ha 3gpaBocroBHomo cbcmosHue,
KOUMO ca XapakmepHu 3a gageHama namoAO2UuA.
Ob6ocHoBkama Ha mo3u nogxog ce kpue 6 noBuweHa-
ma om3uBuuBocm, koamo moxke ga e 8 peyamam om
BratouBaHemo camo Ha oHe3zu achekmu om cBbp3aHo
cbe 3gpaBemo kavecmBo Ha >kuBom, kKoumo ca nog-
xogawu u BaxkHu 3a nauueHma npu onpegeaeH Hoaec-
meH npougec uau gopu 8 koHkpemHa cumyauus. Cne-
uudgpuyHume BbNpocHUUUME ce Kaacuguuupam Kamo:

1) cneuudpuuHu 3a gageHo 3aboaaBane (Hanp. Bb-
NPOCHUUU 3a 3axapeH guabem mun 1 uau mun 2),

2) omHacAawu ce 3a cheuuduyHa nonyaauus
(Hanp. npu geua cbc 3axapeH guabem, npu IOHOWU-
CbC 3axapeH guabem),

3) cneyudbudHu 3a onpegeaeHa oyHKuUA (Hanpu-
MepP NCUXOAO2UYECKU CMpeC NPU 3axapeH guabem)

4) cneyuduyHU 3a gageHo CbCmoAHUE UAU NPO-
OAem, KOumo Moxke ga Gbgam NpuYUHEHU OM pa3AuY-
HU 0CHOBHU namoaoz2uu (Hanp. nepudepHa HeBpona-
mus u a36u Ha xoguaama) (22).

CneuyuduyHu UHCMpYmeHMu moz2am ga Gbgam
u3bpaHu, kozamo e Heobxogumo ga ce u3zcaegBam
oHe3u obAacmu, KOUMO ca CYuMaHu oM navueHmu
UAU KAUHUUUCMU 3a Hat-8axkHu u ca cneyudguyHu 3a
KoHKpemHa 6oaecm, HaceaeHue, (PYHKUUA, CbCMoaHue
uAu npobaem. Hegocmambk Ha cneuyudpuyHume UH-
cmpymeHmu e, ye He ca uzdyepnameanu (5). INMpu oueH-
Ka Ha pe3yamamume NOAYYeHU C MACHO cneyuduYHU
uHCcmpymeHmu, uzcaegoBameaume mpadBa ga 6bgam
npegna3zauBu no omHoweHue Ha Bb3modkHocmma ga
ocmaHam ckpumu HebAazonpuamHu ecpekmu om me-
panuama uAu npuAazaHama uHmepBeruyua.

3a ga ce uzbeeHam Hegocmambuume Ha gBeme
2pynu uHcmpymeHmu npu u3zmepBane Ha cBbp3aHo
cbe 3gpaBemo kauecmBo Ha >xuBom npu XPOHUYHO
60AHU e Heobxogumo ga ce uznoa3zBam egHoBpemeH-
HO 2eHepuyeH u cneuuduyeH BvbnpocHuuu (22,23).
Had-wupoko u3znoazBanume BvnpocHuuu 6 eHgo-
KpUHOAO2UAMa C HaAuvHa ObAa2apcka Bepcua ca npeg-
cmaBeHu no-goay.

Cneyu¢uyHu BbnpocHuuu

3axapeH guabem

Bcuuku cneyudgpuyHu uHcmpymeHmu 3a uzmepBa-
He Ha kauecmBomo Ha >kuBom npu 3axapeH guabem
BrkatouBam pazauueH 6pol exemeHmu, paznpegeseHu
B onpegereHu obaacmu - Hanpumep emoUUOHaAHU
npobaemu, couuaaHu Bpb3ku, ygoBaemBopeHocm
Oom AeuyeHuemo, ozpaHuuveHuna onocpegcmBaHu om
3aboaaBaHemo, guema, puzuvecka akmuBHocm u
gpyeu (18). Om 2oaemun 6pol cneuuduuHu Bbnpoc-
HUUU 3a 3axapeH guabem c Hal-ob6ewaBaw, nogxog
3a oueHka Ha HRQol ca Audit of Diabetes-Dependent
Quality of Life (ADDQol) (24), Diabetes Health Profile
(DHP) (25) u Diabetes Quality of Life (DQOL) (26).

AkmyaaHama Bepcua Ha BbnpocHuka ADDQol
uzmepBa ,,06wo kauecmBo Ha >xxuBom” u ,3aBucumo
om guabema kauecmBo Ha >xuBom” u 19 cneuuduu-
HU oB6Aacmu 3a 3a6oaaBaHemo. DHP e mHoz2ou3zmepeH
UHCMPYMEHM 3a CamooUeHKa U e 0cobeHO nogxogauw,
3a u3zydyaBaHe Ha eekma Ha XpaHUMEAHUA PeXum
Bbpxy kauecmBomo Ha >kuBom Ha nayueHmu Ha UH-
cyaunomepanua. DQOL e BbnpocHuk om 46 eae-
MeHma 3a oueHka 8 mpu obaacmu Ha Bv3getdcmBue
Bbpxy kauecmBomo Ha »xuBom Ha npuro>keHama me-
panua npu nauueHmu ¢ guabem (18).

Apyea eHgoKpuHHa namoAoauA

« Acromegaly Quality of Life Questionnaire
(AcroQol) (27). Cocmou ce om 22 Bbnpoca, pa3geae-
HU Ha gBe ckaau - cpuzuvecka (8 enemeHma) u ncuxo-
Aoz2udecka (14 eanemenma). Mima BaaugupaHa u
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KyAmypHo aganmupaHa Bepcus Ha GbA2apcku e3uk,
Koamo e uznoa3zBaHa npu peguua npoyuBaHusa (28,29).

« Polycystic Ovary Syndrome Questionnaire
(PCOSQ) (30) - cbecmou ce om 26 Bbnpoca 6 nem
obaacmu Ha uzmepBare. M13noa3BaH npu npoyuBarusn
Ha HRQL npu >»eHu CbC CUHgPOM Ha NOAUKUCMO3HU
aduHuuyu B Hawama cmpaxa (31,32).

+ Quality of Life Questionnaire of the European
Foundation for Osteoporosis (QUALEFFO-41) - npumeka-
Ba nem obracmu Ha uzcaegBare c 06w 41 Bonpoca (33).

«  Thyroid-specific patient reported outcome
(ThyPRO) - BbnpocHuKbmM ce npuAaza camocmos-
meAHo u uzmepBa QoL ¢ 13 ckaau u ce cbcmou om
84eaemernma (34). ToBa e Hal-vecmo uznoazBaHuam
BvunpocHuk 3a uzmepBaHe kavecmBomo Ha >kuBom
npu gobpokavecmBeru 3a6oaaBaHua Ha wumoBugHa-
ma »ae3a. CowecmByBa kpamka Bepcua om 39 Bb-
npoca BaaugupaHa Ha 6bA2apcku e3uk (35).

« Cushing's disease quality of life instrument
(CushingQol) - cbcmou ce om 12 Bbnpoca, pazgeaeHu
8 gBe ckaau - cpuzudecka (3 enemeHma) u ncuxoAo2uye
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Pe3siome

KemoeenHnama guema e HuckoBbaaexugpameH, BucokoMazHUHEH HAYUH Ha XpaHeHe, KOUMOo Hamupa npu-
AOXKEHUE NPU Pa3AUYHU CbCMOoaHUA — HeBpoAao2uYHU, CbpgeuHo-CbgoBu, HO CbWO U NPU MEMaBOAUMHUA CUHG-
pom. Om gpyza cmpaHa e ycmaroBero, ve Bumamun A Bause Bobpxy p-kaembuHama pyHKUUA Ha NaHKpeaca
NO pa3AuYHU HauYuHU - mol yBeauuaBa uHcyaunoBama cekpeuun u cmumyaupa f-kaemvuyHomo oueaaBaHe. Bo-
npeku ye npe3 nocregHume 20guHu ce npoBexkgam mHoxkecmBo npoyuBaHus, ompa3zaBawu memaboaumHume
epekmu Ha guemuuHua pexkum, cbwecmByBam mHo2o npomuBopevus.

Lleama Ha Hawemo npoyuBaHe e ga ce oueHuU ekcnpecuama Ha uHcyauHoBua 2eH B naHkpeac Ha MUWKU,
npuemawu kemoguema, cynaemenmauua ¢ Bumamun A uau u gBeme 3aegHo 3a 1 meceu, cpaBHeHU ¢ KOHMPOA-
Ha 2pyna Ha cmaHgapmHa guema.

Mamepuaru u memogu: yemupu 2pynu muwku (n=10 666 Bcaka epyna) - Ha cmaHgapmHa guema (KOH-
MpOoAHA 2pyna), Ha KemozeHHa guema, cynaemeHmupadu ¢ Bumamun A u npuemawu kemoguema ¢ Bumamun
A. Caeg 1 mecey, ce uzoaupa PHK om naHkpeac u caeg obpamHa mpaHcKpunuua ce aHaAu3upa ekchpecuama Ha
uHcyauHoBua 2eH upes real-time PCR.

Pezyamamu: YcmaroBu ce cuzHugukaHmuo HamaraBaHe 6 ekcnpecuama Ha uHcyauHoBua 2eH B 2pynama
Ha KemozeHHa guema. B epynama, npuemawa kemozeHHa guema u BumamuH A ce Hamepu noBuweHue 6 naH-
KpeacHama ekcnpecua Ha 2eHa, HO He gocmuezauwa KoHmpoAHama 2pyna. B epynama Ha Bumamun A ekcnpecus-
ma Ha uHcyauHoBusa 2eH e mHo20 noBuwena B cpaBHeHue ¢ koHMpoaume.

KaroyoBu gymu: uncyaunoB 2en, kemozerna guema, Bumamun A

BbBegeHue

HympueeHomukama ce uznoa3zBa kamo mepmuH
3a NpuAOXKeHUemo Ha Buoxumus, pu3zuoao2un, gu-
ememuka, 2eHOMUKa, NpoMeomuka, memaboAomu-
Ka, MpaHCKpunmomuka u enuzeHomuka, 6 movpceHe-
mo u u3zyuyaBaHemo Ha peuyunpouHu B3aumogeticmBus
ME>KQgy 2eHU U HYMpUEHMU Ha MOAEKYAHO HuBo.

MaHkpeacHume B-kaemku B AaHzepxaHcoBume

ocmpoBu gonpuHacam cbuwecmBeHo 3a 2Al0K03Hama
XOMeocCmasa, Hapeg € gpyau MexaHu3mu, upe3 gemek-
uua Ha npomaHama 6 nAazmeHumMe KOHUEHmMpayuu Ha
2AI0K03a, KamO NO MO3U HayYUuH pe2yaupam cKopocm-
ma, ¢ koamo ce cuHmes3upa u ocBoboskgaBa uHcyau-
HbM. 3a Kpamku nepuogu om Bpeme obpazyBaHemo
Ha UHCYAUH ce KOHmpoaupa ocHoBHO om mpaHcaa-
uuama Ha Beue HaauuHama uPHK. 3a no-gbaA2u ne pu-
ogu, obaue, HuBama Ha uPHK ce mogyaupam om

92

EHngokpuHonoeausi Tom XXVI Ne2/2021



cKopoCcmma Ha mpaHcKunuua Ha uHcyauHoBua 2eH u
om npomeHume B memna Ha pazepaxgaHemo U. Te3u
gbA20CPOYHU NPOMEHU ca om cbwecmBeHo 3Hadve-
Hue, mbU kamo no3BoaaBam Ha B-kraemkume ga ce
aganmupam Kbm pazauku 8 guemama uau nepuogu
Ha 2anagyBane (1).

Yecmomama Ha npoBokupaHume om guemama
memaboAuUMHU CbCMoAHUA HenpekbcHamo ce yBeau-
yaBa u moBa gaBa Bb3zmoxkHocm Ha uzcaegoBamenu-
me ga npoyyam moyHume mexaHu3mu, koumo Bogam
go me3u npomeHu. KemozeHHama guema npegcma-
BaaBa HuckoBbaaexugpameH, BucokomazHuUHeH HaduH
Ha xpaHeHe, KOUmO Hamupa NPUAOXKEHUE NPU pa3AuY-
HU cbecmoaHua. YcmanoBeHo e, e ma e nogxogawa
3a nomuckaHe Ha 2bpuoBama akmuBHocm npu geua ¢
pedpakmepHa enuaencus (2). EBenmyaaHu mepaneB-
MUYHU NOA3U OM KemoezeHHama guema ca u3zydaBanu
u npu gpyeu HeBpoao2uYHU CbcmoaHua kamo 6oaecm
Ha AAuxadmep, amuompoguyHa AamepasHa CKAepPO3a,
2naBoboaue, 6oaecm Ha [lapKUHCOH, a CbWO U NpuU
Hakou BugoBe pak, 2AUKO2EHO3U, CUHgPOM Ha NOAU-
kucmo3sHu atuHuuu (3). OeparuyaBaremo Ha Bbeae-
xugpamume, npuemaHu C XpaHama, uma no3zumuBHu
edpekmu Bbpxy cbpgeuHo-cbgoBume napamempu, Ha-
maraBa 3amabvecmaBatemo u nogobpaBa memaboaum-
Hua cuHgpom (4). AokazaHo e, ue kemoguemama Bogu
go HamaasBare Ha HuBama Ha IGF-l, Ha 2Atok03ama u
nogobpaBa uHcyaurHoBama uyBcmBumearHocm (5).

Kemozama e memaboAumHo cbcmoaHue, Koemo
ce xapakmepu3upa ¢ noBuweHu HuBa Ha kemomeaa-
ma - auemauemam, p-xugpokcubymupam u auemoH.
(Du3uoroz2uvHamMa Kemo3a e HOPMAAHO CbCMOAHUE
npu Hucku HuBa Ha 2atoko3a B peyamam om 2aagy-
BaHe uau HuckoBbaaexupamHu guemu. 1o mo3u Ha-
YuH ce ocuaypaBa U3MOYHUK Ha eHepaua 3a MO3bka
nog hopmama Ha KemoHu. Ype3 oepaHuvaBare Ha
Bveaexugpamume, uHcyauHoBama cekpeuua ce yc-
manoBaBa Ha no-Hucku HuBa. Taka, ckaagupaHume 6
MacmHama mbkaH Ma3HUHU Ce NogAaz2am Ha AUNOAU-
3a om xopmoH-uyBecmBumearnama aunaza. [Npu uzuo-
AO2UYMHaMa Kemo3a kemomeaama ca yBeauueHu, HO
KuceauHHo-6a3o08ama xomeocmasa He e HapyweHa,
3a pazauka om kemoauugo3ama. Npu Hucku HuBa
Ha 2Atoko3a 6 opeaHu3ma ce HabaogaBa npeBkatou-
BaHe om memaboauzbm Ha Bbeaexugpamu Kbm mo-
3uHa mMacmHu KuceAuHu B yepHua gpo6. Caeg kamo
ce ocBobogam, cBobogHUMeE MacmHuU KUCeAuHu npe-
mbpnaBam Gema-okucaeHue B mumoxoHgpuume Ha
yepHuAa gpob u ce obpa3zyBa auemua KoA. Mpu memabo-
AU3UPAHEMO Ha MacmHu KuceAuHu 6 auemua-KoA vacm
om nocAegHua ce npeBpbwa 8 kemomena (6). Hama-
AeHomo ocBoboykgaBaHe Ha uHcyauH Bogu go mema-
6oAaumHo npeBkatouBaHe Kbm AUNUGHO OKUCAEHUE U
ycBoaBaHe Ha macmHume KuCeAUHU U KemomeAama
3a eHepaus (7). XopmoHaaHomMo akmuBupaHe Ha Auno-
AU3ama u KemoezeHe3ama ce meguupa om agpeHaAuH

U 2AloKaz2oH, u ce npegomBpamaBa omuHcyauHa. C
oepaHuvaBare npuema Ha Bbaaexugpamu HuBama Ha
UHCYAUH HamaraBam, a ce yBeauuaBa 2aokazoHbm (8).

Bumamun A, e epzokaauuchepon, kolmo ce u3Bau-
Ya om pacmumeAHu npogykmu. Bumamux A, e cekoc-
mepoug, Koumo ocHoBHO ce cuHmesupa B koxxama om
7-gexugpoxoArecmepoAr nog BauaHue Ha cabHueBume
Abyu - UVB - 290 - 310 nm. Camo maako koaudecmBo
(30%) ce HabaBa ¢ xpaHama, Mbl KaMO HE MHO20 XpaHu
20 cbgbpykam ecmecmBero (9). CepymHomo HuBo Ha
250HD e HagexkgeH nokazamea 3a cmamyca Ha Buma-
MuH A (10). Bumamun A geicmBa Bbpxy mapeemHume
cu opeaHu upe3 cBoa peuenmop - VDR, koimo e Hyk-
AeapeH mpaHckpunuuoHeH gpakmop (11). YemaroBeHo
e, ue BumamuH A Bause Bbpxy B-kaembuHama hyHKuuA
no pazAaudHu HauduHu. AkmuBupaHemo Ha BumamuH A
HacmbnBa 6 naHkpeacHume B-kaemku om Bbmpekae-
mbuHa 1B-xugpokcuraza. Bumamun A yBeauyaBa uHcy-
AuHOoBama cexkpeuus u cmumyaupa f-KAeMbUHOMO oue-
AnBate kamo mogyaupa obpazyBaHemo u epekmume
Ha UUMOKUHU. AHMU-anonmomuyHomo My getcmBue
ce meguupa vpe3 down-pezyrayua Ha Fas-cBbp3aHu no-
muwga (Fas/Fas-L). Aupekmuuam egpekm Ha Bumamur A
Mo>Ke ga ce meguupa om cBbp3BaHemo Ha HezoBama
uupkyaupawa akmuBHa gpopma 1,250HD3 ¢ VDR Bup-
xy B-kremkama (12).

B cBemauHama Ha me3u gaHHU cu nocmaBuxme
3a UeA ga ce OueHU ekcnpecuama Ha uHcyAauHoBus
2eH B naHkpeac Ha MUWKU, Npuemawu Kemoguema,
cynaemeHmauua ¢ Bumamun A uau u gBeme 3aegHo
3a 1 meceu, cpaBHeHU C KOHMPOAHA 2pyna Ha cmat-
gapmHa guema.

Mamepuaau u memogu

Yemupu 2pynu mbxkku muwku (n=10 B8v6 Bca-
Ka 2pyna) 6axa pazgeAeHu Ha cAegHUMeE 2pynu - Ha
cmaHgapmHa guema (KOHMpOAHa 2pyna), Ha Kemo-
2eHHa guema, cynaemeHmupaHu ¢ BumamuH A u npu-
emawu kemoguema ¢ Bumamun A. Caeg 1 mecey, Ha
mpemupaHe mulwkume 6axa cakpuguuupaHu cnopeg
npuemume emuyHU cmaHgapmu u Oaxa cbbpaHu
npobu om naHkpeacHa mbkaH. KOHmMpoAHama 2pyna
u cynaemeHmupaHama ¢ BumamuH A 6Gaxa xpaHeHu
CbC cmagapmHa AabopamopHa xpaHa 3a >kuBomHu
ad libitum. B 2pynama Ha kemo-guema u masu Ha
kemo-guema+BumamuH A cmaHgapmHama xpaHa 3a
>kuBomHu Gewe u3uaro 3ameHeHa ¢ ketoCal 4:1 ad
libitum. CbgbpykaHuemo Ha HympueHmu 6 gBama
NPUAOXKEHU guemuyHu pexkuma e gageHo 6 Tabauya
1. CynaemenmupaHemo ¢ BumamuH A ce uzBopwBawe
exkxegHeBHo ¢ 1 kanka 500 Ul Vigantol per os. Cmatn-
gapmHama aabopamopHa xpaHa 3a >xuBomHu cbgbpka
2,4 Ul/g BumamuH A,, a cpegHomo koaudecmBo xpaHa
Ha geH 3a egHa muwka bewe 3,5 g uau npubauzumeaHo
30 Ul gneBeH npuem Ha BumamuH A Ha muwika.
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KuBomHume 6axa omeaaexkgaHu npu cmaHgapm-
HU AabopamopHu ycaroBua. EkcnepumeHmbm ce npo-
Bege npe3 m. toHu 3a npoBexkgaHe Ha onuma Gewe
noAyyeHo pa3zpeweHue om bbAzapckama azeHuua no
6e3zonacHocm Ha xpaHume N 244/25.9.2019.

INaHkpeacHume npobu om Bcuuku 2pynu 6axa
uznoa3Baru 3a npevucmBane Ha obwa PHK 3a ekc-
NpecuoHeH aHaAu3 Ha 2eHa Ins 1 6 naHkpeacHume
kaemku. PHK 6ewe u3zoaupaHa upe3 kum RNeasy Kit
(Qiagen). KoausecmBo om 500 ng om Bcaka PHK npo-
6a bewe nogAoXKeHO Ha obpamHa mpaHpcKpunuua go
KAHK (QuantiTect Reverse Transcription kit, Qiagen).

Tabauya 1. MakpoHympueHmu u KaAopueH cbcmab
Ha uznoa3zBaHume guemu

Nutricia CmaHgapmHa xpaHa
KetoCAL 4:1 | 3a 2pu3zauu
Hympuenmu Per 100 g Per 100 g
Enepaus, keal (k)) [ 705(2950) | 335 (1400)
[MpomeuHu, g 14,4 20
Bwveaexugpamu, g 8,2 59,4
MaszHuHu, g 69,2 4,8

M3noa3BaHu ca npaimepu RT?> gPCR Primer Assay
for Mouse Ins 1 (Qiagen). Amnaucpukauyuama upes3 PCR
8 peaaHo Bpeme (RT-PCR) bewe u3zBbpweHa ¢ Rotor-
Gene uHcmpymeHm. Obwuam obem Ha Bcaka peakuus
6ewe 25 pl ¢ no-maako om 100 ng KAHK 3aegHa peak-
uusa. YcaoBuama Ha amnaudpukauua Ha Bceku RT-PCR
UUKbA Baxa kakmo caegBa: peakuua Ha geHamypupaHe
npu 94°C 3a 15 cekyHgu, eman Ha npalmep aHUUAUH2
npu 55°C 3a 30 cekyHgu, nocregBaro om ygbarkaBaHe
Ha npatmepa - 72°C 3a 30 sec. HuBama Ha ekcnpecus
Ha Ins 1 6axa Hopmaau3upaHu kKbm GAPDH, u3noas-
Balku ACm kaAakyaauuume. bewe uzuucaeHa omHocu-
meaHama ekcnpecusa Ha Ins 1 866 Bcaka epyna cnpamo
eKkcnpecuama Ha mo3u pakmop Npu KOHMpOoAUMe.

Pesyamamu

[eHHO-eKCNPECUOHHUAM  aHaAU3 Ha  uHcyAuHoBuA
2eH ycmaroBu HamaaaBaHe 8 ekcnpecuama my 6 2py-
nama Ha kemozeHHa guema - RQ= 0,24, 8 cpaBHeHue ¢
KoHmMpoaHama 2pyna (Que. 1). B 2pynama, cynremenmu-
paHa egHoBpemerHo ¢ BumamuH A u npuemawia kemogu-
ema, ce HabaogaBa no-Bucoka ekcnpecusa Ha 2eHa (RQ=
0,73) cnpamo 2pynama camo Ha KemozeHHa guema, HO He
gocmuzawa ma3u npu koHmpoaume (Que. 2.) Pesyama-
mume om 2pynama camo ¢ BumamuH A nokazBam cma-
mucmuuecku 3Hadumo yBeaudaBare Ha ekcnpecusama
Ha uHcyauHoBua 2eH cnpamo KoHmMpoAHama 2pyna (RQ=
8,9, p = 0,02) (Due. 3). Ha Queypa 4 ca npegcmabeHu
0606weHUme gaHHU om eKCNPeCUOHHUA aHaAU3.

ObcbikgaHe

B Hacmoawemo npoyuBaHe aHaAuzupaxme ekc-
npecuoHHume HuBa Ha uHcyauHoBusa 2eH B naHkpeaca
Ha MUWKU CA€g PA3AUMHO mpemupaHe — KemoezeHHa
guema, npubaBare Ha BumamuH A Kbm KemoeeHHa-
ma guema u camo BumamuH A npuem. Ekcnpecuama
Ha UHCYAUHa u cbomBemuo HezoBama cnocobHocm
ga peayaupa HuBama Ha nAazmeHama 2AK03a MoXKe
ga ce npomeHa 6 3aBucumocm om cbgbprkaHuemo
Ha makpoHympuermu B xpaHama. Bbnpeku ve Hakou
npoyuBaHua npu xopa ca gokas3aau, ye Kkemoguema-
ma e edekmuBHa 3a KpamMKOCPOYHA pegykuua Ha
meano, epekmbm U Bbpxy 2A0KO3HamMa xomeocmasa
ocmaBa npomuBopeuuB (13). Om gpyea cmpara oba-
Yye guema, Koamo e u 6egHa Ha Bbaaexugpamu, kakBa-
mo e Kemoguemama, 4eCmo ce NpuAaza 3a KOHMPOA
Ha cumnmomume Ha 3axapeH guabem mun 2 (3A mun
2) npu xopa (14). Kem momeHma He e uzBecmHo gaau
edpekmbm Ha ma3u guema Bbpxy 2Al0KO3HamMa xome-
ocmasa e peyamam om pegykuyuama Ha mea2A0 UAU
om pecmpukuuama Ha Bbaaexugpamume ¢ xpaHama.
Kinzig et al. npoBexxgam npoyuBare, koemo gokas-
Ba, ye KoHCymupaHemo Ha HuckoBbaaexugpamHa Ke-
moguema om 2pu3adu Bogu go nomuckaHe HuBama
Ha UHCYAUHA U 2AloKO3ama, koemo ce HabaogaBa u
Npu Npuem Ha guema C HUCHbK 2AUKeMUYeH UHgEeKC
om xopa (15). CkopowHu npoyuBaHua npu MuwKu
ycmanoBaBam, ye kemoguemama nogobpaBa uHcy-
AuHoBama uyBcmBumeaHocm B ueaua opz2aHuU3bM,
pegyuupa uHcyauHoBume HuBa Ha 2aagHo Bbnpeku
yBeauuaBaHemo Ha yuepHogpobHama cmeamo3sa (16).
B Hawemo npoyuBaHe ycmaHoBuxme uyemupukpam-
HO HamaaaBate Ha mpaHckpunuuoHHume HuBa Ha
uHcyAauHoBusa 2eH cAeg npuAazaHe Ha Kemoguema.
EgHo npoyuBane uzcaegBa naHkpeacHama ekcnpecus
Ha 2eHu, cBbp3aHu C 2AlOKO3HamMa Xxomeocmasa CAeg
mpemupaHe Ha NaHKpeamuyuHU KAEMKU C KeMOHHU
meaa u ycmaroBa6a HamaraBaHe Ha ekcnpecusma Ha
glucose transporter-1 (GLUT1) u lactate dehydrogenase
A (LDHA), 6e3 gaHHu 3a uHcyauHoBama ekcnpecun
(17). B gpyeo npoyuBane ce cvobwaba 3a pegyuu-
paHe Ha a- U B-kAembuyHama maca B naHkpeaca caeg
gbA20CPOYHa Kemoguema, koemo 6u M0o2A0 ga uma
omHoweHue KbM HabAlogaBatama pegykuus 8 uHcy-
AuHoBama ekcnpecus (18).

MuoxkecmBo npoyuBaHua nogkpenam poaama
Ha BumamuH A B naHkpeacHama P-kAembuHa (PYHK-
uua upe3 gupekmHu U UHgUpeKmHu edekmu. Au-
pekmHuam egpekm e upe3 cBbp3zBarHemo Ha BumamuH
A kbm HezoBusa peuenmop Bbpxy p-kaemkama, a uH-
gupekmHuam - upe3 peayrauvua Bobpxy karuueBomo
Habauzare 8 p-kaemkume (19). B Hawemo npoyuBate
ycmaHoBuxme cmamucmuvecku 3Hayumo noBuwaba-
He B8 mpaHckpunyuoHHume HuBa Ha uHcyauHoBua 2eH
noBeye om 8 nbmu caeg cynaemermauua ¢ Bumamun
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wuaypa 1. OmHocumeaHa NaHKpeaCHa ekcnpecua Ha UHCg/\UHOGUﬂ 2eH CAeg KemoeeHHa guema.
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OIETA TlankpeacHa excnpecus Ha uHcyauHoBua 2eH npu egHoBpemerHa cynaemenmavun ¢ Bumamun A
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A u mpukpamHo noBuwaBane Ha HuBama npu goba-
BaHemo My Kbm KemozeHHama guema cnpamo mesu
camo om KemozeHHama guema, 6e3 ga gocmueza cma-
mucmuyecka 3HauuMocm.

Hakoako npoyuBaHua cbobwabam, ye gedpuuu-
mbm Ha BumamuH A npuduHaBa HapyweHue Ha 2Ato-
KO30-MeguupaHama cekpeuua Ha UHCYAUH 6 B-kaem-
Kume Ha naHkpeaca Ha nAbX, koemo e Bb3cmanoBeHo
creg gobaBanemo my. Pesyamamume om KAUHUY-
Hume npoyuBaHun, obave, He ca egHO3HAYHU, MbU
kKamo agekBamHocmma Ha BumamuH A He BuHazu e

|.73

mpemupaHu

buna cBbp3aHa c nogobpaBaHe Ha cekpeuuama Ha UH-
cyauH. To3u My cmumyaupaw, epekm e BaxkeH 3a npo-
hurakmukama Ha 3A mun 2 u MoXke ga uma pa3zAudHu
obacHeHua. buoakmuBHama dgopma Ha BumamuH A
e B8 cobcmoaHue ga UHgyuupa cekpeuua Ha UHCYAUH
ype3 gupekmuo cBbp3zBaHe Ha VDR-RXR komnaekc ¢
VDRE (BumamuH A pecnoHgepHU eremeHmu), ugeH-
mudpuyupadu npegu moBa B8 npomomopa Ha uHcyau
HoBus 2eH B naHkpeamuuHume B-kaemku (20). B co-
omBemcmBue c moBa omkpumue, MuwKuMe € Aunca-
Ha (pyHkuuoHaaHu VDR nokazBam HapyweHa cekpe-
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HaHeraCHa eKcnpecuAa Ha 2eHa 3a UHCYAUH Npu npuem CamMo Ha BumamuH A CNPAMO KOHMPOA-

Hama 2pyna.
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OmHocumenHa NnaHKpeacCHa ekcnpecuAa Ha UHCg/\UHO6UH 2€H CAeg Pa3AuUdHO mpemupaHe

Camo BumamuH A

BumamuH A + kemoezeHHa
guema

KemozeHHa guema

KoHmpoau -

0 2

UuA Ha UHCYAUH cAeg cmumyaAauus ¢ 2atoko3a (21).
3abeaexxkumeaHo e, ye VDRE moxke ga cmumyaupam
He camo mpaHcKpunuuama Ha uHcyauHoBua 2eH, HoO u
MHO20 gpyau 2eHu, yuacmBawu B opeaHuzauyuama Ha
UUMOCKeAema, KAembyUHUA pacmedx, gupepeHyuauu-
ama u oueraBaHemo Ha f-kKAemkume Ha naHKpeaca.

B gonbaHeHue Kbm 2eHOMHUME edpekmu, 6bp3u-
am HezeHOMeH mexaHu3bm Ha geticmBue Ha BumamuH
A uzaaexga yuacmBa 8 cmumyaupaHama om genoas-
pu3auusa uHcyauHoBa ekzouumosza upe3 peayaupaHe
Ha BempekrembuHua Kaauul. M36ecmHo e, ye uHcy-
AuHoBama cekpeuus e Kaayud-3aBucum npougec u ce

4 6 8 10

noBauaBa om kaayueBomo HaBauzaHe npe3 kKAemby-
Hama membpaHa. BumamuH A pezayaupa KarOUHQUH
- uumo3oaeH Kaauul-cBbp3Baw, npomeuH, KoUmo
ce Hamupa B B-kaemkume. Tol geticmBa kamo mogy-
Aamop Ha uHcyauHoBomo ocBoborkgaBane, koemo e
CMUMYAUPAHO OM genoAapu3auuama, 4Ypes3 peayAu-
paHe Ha BbmpekaembuHua KaAuul. [1o mo3u HauuH
BumamuH A Moxke uHgupekmHo ga noBause gonba-
HUMEeAHO UuHcyauHoBama cekpeuus, peayaupalku
kaabunguH. B uncyauH-uyBcmBumeaHume mbkaHu
Kamo CckeAemHU MUCKUAU U MaCmHa MbKaH KaAuuam
e BaxkeH 3a UHCYAUH-MeguupaHume BbmpekaembyuHU
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npouecu. OnpegeaeHo koauvecmBo kaauul e Heob-
XOgUMO 332 ONMUMaAHO pyHKkuuoHupare (12). Cmama
ce, ue HeagekBamHuam kaauyueB npuem uau Hegocma-
mbyHocm Ha Bumamun A moxke ga noBause HGanaHca
MEXgy ekcmpa - U uHmpaueAyaapHomo HuBo Ha Kaa-
uus, KOemo ga NPOMEHU HOPMAAHOMO uHcyauHoBo
ocBoboxgaBare, ocobeHo B omzoBop Ha 2AOKO3HO
HamoBapBaHe. Cmumyaupawuam edekm Ha Buma-
muH A Bbpxy uHcyauHoBama cekpeuua ce npoabBaBa
camo npu agekBamuu koaudecmBa Ha kaauun. V-
cyauHoBama cekpeuusa e kaauulG-3aBucum npouec
nopagu koemo npomeHu 6 HuBama Ha kaauua Guxa
umaau HeeamuBHu edekmu Bbpxy B-kraembuHama
cekpemopHa gyHkuua (22). Bumamun A yBeauuaBa
uHcyauHoBama uyBcmBumeaHocm kamo cmumyaupa
eKkcnpecuama Ha uHcyauHoBu peuenmopu u/uau upes3
akmuBupaHe Ha peroxisome proliferator-activated
receptor-8 (PPAR- §). NMpomaHa 6866 BbmpekrembuHua
KaAuud 8 mapzemHume Ha UHCYAUHA MbKaHU MOXKe ga
goBege go nepudpepHa uHcyauHoBa pezucmeHmHocm
ype3 uzmeHaHe Ha NbMuWAma Ha Cu2HaAHa MpPaHCgyK-
uus, koemo ga npegu3Buka HamareHa akmuBHocm Ha
2AIOKO3HUMeE mpaHcnopmepu. Bumamun A nogo6paBa
»kuBoma Ha B-kaemkume kamo uHakmuBupa nuclear
factorkB (NF«B) (23). Tol moxke uHgupekmHo ga no-
Bause uHcyauHoBama pesucmeHmocm upes3 peHuH-aH-
2uomeH3uH-aagocmepoHoBama cucmema (RAAS). An-
2uomeH3uH Il uHxubupa gedicmBuemo Ha uHCYAuHa
B8 cbgoBeme u ckeaemHume myckyau, koemo Bogu
go HapyweHo ycBoaBaHe Ha 2aloko3a. BumamuH A
nomucka obpa3yBaHemo Ha peHuH u Ha AokaaHa RAAS
6 naHkpeaca kamo No Mo3u HauuH e HeeamuBeH eHgo-
KpuHeH peayaamop Ha RAAS (24).

foAemu nonyaauuoHHu npoyudBarua kamo the
Third National Health and Nutrition Examination Survey
(NHANES 1II) omkpuBam noao>kumeaHa Bpb3ka mex-
gy HuBomo Ha 25(OH)D u uHcyaunoBama uyBcmBu-
meAHocm. No-HamambwHu npoyuBaHun, uznoa3Bad-
ku pesyamamume om NHANES Ill, nomBbp>kgaBam
obpamHama acouuauua mexkgy HuBomo Ha 250HD
OMm egHa CMpaHa, U XUNepaAuKemMuUaAma Ha 2AagHo U
uHcyauHoBama pezucmeHmHocm, om gpyea (25). B
egHO om Haul-2oremume npochekmuBHu npoyuBaHus-
The Nurses’ Health Study - »xeHume, koumo ca npue-
maAu Had-Bucoka go3za BumamuH A, Hag 800 IU gHeB-
HO, ca umaAu 33% no-Hucka yecmoma om 3A mun 2 6
cpaBHeHue ¢ me3u, npuemawu 200 U uau no-masko
(19). HopmaauzupaHemo Ha HuBomo Ha BumamuH
D nogobpaBa 2al0k03HUA MOAEPaAHC NpU XOpa, KOU-
mo ca buau ¢ gedpuuum u nogobpaBa uHcyauroBua
omzoBop npu >KeHu, Koumo 3a cbc 3A mun 2 (26).
PangomuszupaHu kauHu4Hu npoyuBaHua nokazBam, ue
uau 3A mun 2 moxe ga 6bge npegomBpameH, uAu
uHcyauHoBomo ocBoborkgaBaHe u uHcyauHoBama
yyBcmBumeaHocm mozam ga 6bgam nogobpeHu upes
cynaemeHmauua ¢ Bumamun A (27). Om gpyea cmpa-
Ha, memaaHaau3, BkatouBaw, 15 npoyuBarua Bbpxy

edpekma Ha cynaemeHmauuama ¢ Bumamun A Bbpxy
2AUKEMUAMA U uHCcyAuHoBama pejucmeHmHocm no-
KazBa crab epekm Ha npuema Ha BumamuH A Bbpxy
HamaraBaHemo Ha KpbBHama 3axap Ha 2aagHoO u no-
gobpaBanemo Ha uHcyauHoBama uyyBcmBumeaHocm
Nnpu nauueHmMu cbc 3A mun 2 u npeguabem, u Aunca
Ha ecpekm npu 3gpabBu (28). Hakou in vitro npoyuBa-
HUQ, @ CbWO U Npu xopa, gokazBam, ye BumamuH A
uma pyHKkuuoHaaHa poaa B 3ana3zBaHemo Ha 2AlOKO-
3HUA MOAepaHC Ype3 edpekmume cu Bbpxy UHCYAUHO-
Bama cekpeuua u uHcyauHoBama uyBecmBumeaHocm.
3aduu u muwku ¢ geduuyum Ha Bumamun A umam
HapyweHa uHcyauHoBa cekpeuua Kamo caeg cynae-
MeHmauua gegekmbm ce Kopuaupa. Muwku ¢ Mmy-
mauua Ha VDR umam HapyweHa uHcyauHoBa cekpe-
uua 6 cpaBHeHue cbe 3gpabu (21). Jayanarayanan et
al. gokazBam, ue cynaemeHmauuama ¢ BumamuH A
yBeauyaBa HuBama Ha uHCYyAuHa upe3 peayaupaHe
Ha NnpomemeHama ekcnpecua Ha peuenmopume [P3 u
AMPA 8 nankpeacHu ocmpoBu Ha nabxoBe ¢ UHgQy-
UupaH cbC cMpenmo3omouuH guabem. AobaBaHemo
Ha BumamuH A Bb3cmaroBaBa npomaHama 6 ekcnpe-
cuama Ha VDR, nanbmHocmma Ha AMPA peuenmopa
u ekcnpecuama Ha IP3 u AMPA - peuenmopume 6
naHkpeacHume ocmpoBu u maka ce Bb3cmaHoBaBa
KaAuuU-meguupaHama uHcyauHoBa cekpeuusn (29).

3akAaloyeHue

KemoeeHHama guema Kamo HayuH Ha XpaHe-
He Hamupa mHO>XXecmBo NPUAOXKEHUA NPU pa3AUYHU
cbcmosHua - HeBpoaozuuHu, cbpgeuHo-cbgoBu, HO
Cbwo U npu memaboaumHua cuHgpom. Om gpyea
cmpaHa e ycmaroBeHo, yue Bumamun A Bause Bbpxy
B-kAembUHamMa UHKUUA HA NaHKpeaca NO Pa3AUYHU
HauyuHu - mou yBeauuaBa uHcyauHoBama cekpeuusn
u cmumyaupa B-kraembvuHomo oueaaBaHe. Bvnpeku
ye npe3 NnocAegHUMe 20guHu ce npoBexkgam MHOXe-
cmBo npoyuBaHug, ompazaBawu memaboAaumHume
ePekmu Ha guemuyHua pexkum, cbuwecmByBam mHo-
20 npomuBopeyusa. B Hawemo npoyuBaHe ycmaHoBu-
xme Bpb3ka Ha KemozeHHama guema u BumamuH A
cynaemeHmayuuama ¢ ekcnpecusma Ha uHcyauHoBusa
2eH B nankpeaca. Heobxogumu ca gonbAHUMEAHU
npoyuBaHun, koumo ga ymBbpgam poaama Ha cynae-
meHmayuama ¢ gageHu BewecmBa, a cbwo U Havu-
HbM Ha XpaHeHe, KOUMO Buxa HaMepuAU NPUAO>KEHUE
B8 oBaagaBaremo u nogobpaBaHemo Ha pazAuYHU
3gpaBocaoBHU cbcmoaHus.

bAazogapHocmu: Hacmoawemo npoyuyBa-
He e u3BvpweHo ¢ puHaHcoBama nogkpena Ha
KOHKYpC ,Marag uzcregoBamen 2020 Ha MY, Co-
¢pun, goeoBop Ne A—77/24. 06. 2020 u lNpoekm
Ha OHU, goeoBop Ne KI-06-H33/10 om 2019 e.
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Abstract

The Ketogenic diet is a low-carbohydrate, high-fat diet that can be followed in the treatment of different condi-
tions - neurological, cardiovascular, but also in metabolic syndrome too. On the other hand it is found that vitamin
D plays a role in B-cell function of the pancreas in different ways - it increases insulin secretion and stimulates p-cell
survival. Although many studies have been carried out in recent years that reflect the metabolic effects of diet reg-
imens, there are still many controversies.

The aim of our study was to evaluate the expression of the insulin gene in the pancreas of mice that are on the
keto diet, on supplementation with vitamin D or both for T month compared to a control group on a standard diet.

Materials and methods: four groups of mice (n=10 in each group) - on a standard diet (control group), on
the keto diet, supplemented with vitamin D and taking both vitamin D and keto diet were studied. After T month
RNA from the pancreas was isolated and after reverse transcription the expression of the insulin gene with real-time
PCR was analyzed.

Results: A significant decrease in the expression of the insulin gene in the group on the keto diet was found.
In the group taking the keto diet and vitamin D an increase in the pancreas expression was found but not reaching
that of the control group. In the group on vitamin D the expression of the insulin gene is highly increased in com-
parison to the controls.

Key words: insulin gene, ketogenic diet, vitamin D

Introduction interactions between genes and nutrients on the mo-
lecular level.

Nutrigenomics is used as a term describing the The B-cells of the pancreas in the Langerhans is-
application of biochemistry, physiology, dietetics, ge-  lets contribute essentially to glucose homeostasis
nomics, proteomics, metabolomics, transcriptomics  along with other mechanisms through detection of the
and epigenomics in the search and study of reciprocal change in the plasma concentrations of glucose and in
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this way they regulate the speed with which insulin is
synthesized and released. For short periods of time the
synthesis of insulin is controlled mainly by the transla-
tion of already available MRNA. These long-term chang-
es are of great importance and they allow the p-cells to
adapt to changes in diet or periods of starvation (1).

The frequency of the provoked by the diet meta-
bolic conditions continuously increases and this gives
an opportunity for the investigators to study the exact
mechanisms that lead to these changes. The ketogen-
ic diet is a low-carbohydrate, high-fat diet that can be
followed for different conditions. It is found that it is
suitable for suppressing the seizure activity in children
with refractory epilepsy (2). Eventual therapeutic ben-
efit from the ketogenic diet have been studied also in
other neurological conditions like Alzheimer disease,
amyotrophic lateral sclerosis, headache, Parkinson dis-
ease, some types of cancer, glycogenosis and polycys-
tic ovary syndrome (3). Carbohydrate restriction has
positive effects on cardiovascular parameters, decreas-
es obesity and improves metabolic syndrome (4). It is
proved that the keto diet decreases levels of IGF-1, of
glucose and improves glucose sensitivity (5).

Ketosis is a metabolic condition which is charac-
terized by increased levels of the ketone bodies - ac-
etoacetate, p-hydroxybutyrate, and acetone. Physiolog-
ical ketosis is a normal condition during low levels of
glucose due to starvation or low-carbohydrate diets. In
this way a source of energy for the brain is provided
in the form of ketones. Through limiting carbohydrates
the insulin secretion is established at lower levels. Thus
the fats stored in the adipose tissue are submitted to
lipolysis by the hormone-sensitive lipase. In physiolog-
ical ketosis the ketone bodies are increased but the
acid-base homeostasis is not disturbed unlike in keto-
acidosis. During low levels of glucose in the organism a
change from the metabolism of carbohydrates toward
metabolism of fatty acid in the liver takes place. After
being released, the free fatty acids undergo p-oxidation
in the mitochondria of the liver and acetyl-CoA is pro-
duced. During metabolism of the fatty acids into ace-
tyl-CoA part of the latter turns into ketone bodies (6).
The diminished release of insulin provokes a metabolic
change toward lipid oxidation and assimilation of the
fatty acids and the ketone bodies for energy (7). The
hormonal activation of the lipolysis and ketogenesis is
mediated by adrenaline and glucagon, and is prevented
by insulin. During restriction of carbohydrates the insu-
lin levels decrease and that of glucagon increases (8).

Vitamin D, is ergocalciferol derived from plant and
vegetable sources. Vitamin D, is a secosteroid mostly
synthesized in the skin from 7-dehydrocholetserol on
exposure to sunlight by ultraviolet B-rays (UV-B rays
290-310 nm. Only a small amount (30%) of vitamin D

can be obtained from the diet, since few foods contain
it naturally (9). Serum 250HD3 is a reliable indicator
of vitamin D status (10). Vitamin D acts on its target
organs through its receptor - VDR, which is a nucle-
ar transcriptional factor (11). It is well established that
vitamin D promotes pancreatic p-cell function in nu-
merous ways. Activation of vitamin D occurs in pancre-
atic B-cells by intracellular 1-a-hydroxyase. Vitamin D
enhances insulin secretion and promotes f-cell survival
by modulating the generation and effects of cytokines.
The anti-apoptotic action of vitamin D is mediated by
down-regulating Fas-related pathways (Fas/Fas-L). Its di-
rect effect may be mediated by the connecting of its cir-
culating form 1,25(OH),D3 to VDR on the B-cell (12).

In the light of this data we aimed at evaluating the
expression of the insulin gene in the pancreas of mice
that are on the keto diet, on supplementation with vi-
tamin D or both for 1 month compared to the control
group on a standard diet.

Materials and methods

Four groups of mice (n=10 in each group) - on
a standard diet (control group), on the keto diet, sup-
plemented with vitamin D and taking both vitamin
D and the keto diet were studied. After 1 month of
treatment the mice were sacrificed according to the
accepted ethical standards and probes from pancreas
tissue were collected. The control group and the group
supplemented with vitamin D were fed with standard
laboratory food for animals ad libitum. In the keto diet
group and that on the keto diet and vitamin D the stan-
dard animal diet was entirely replaced by ketoCal 4:1
ad libitum. The content of nutrients in the two used diet
regiments is shown on table 1. The supplementation
with vitamin D was done every day with one drop 500
Ul Vigantol per os. The standard lab diet for animals
contains 2,4 Ul/g vitamin D and the mean quantity of
food a day for a single mouse was 3,5g or approximate-
ly 30Ul daily ration of vitamin D a single mouse.

The animals were raised in standard laboratory
conditions. The experiment was carried in June 2020.
For it we were given permission from the Bulgarian
Food Safety Agency Ne 244/25. 09. 2020.

The pancreas probes from all groups were used
for the purification of RNA for expression analysis of
the gene Ins 1 in pancreas cells. RNA was isolated by
means of a RNeasy Kit (Qiagen). A quantity of 500 ng
of each RNA probe was submitted to reverse transcrip-
tion to cDNA (QuantiTect Reverse Transcription Kit,
Qiagen). Amplification through real-time PCR (RT-PCR)
was performed with a Rotor-Gene instrument. The vol-
ume for each reaction was 25 pl with less than 100 ng
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cDNA for a reaction. The conditions for the amplifica-
tion of each RT-PCR cycle were as follows: reaction of
denaturation at 94°C for 15 seconds, a stage of primer
annealing at 55°C for 30 seconds, followed by elonga-
tion of the primer at 72°C for 30 seconds. The levels of
expression of Ins 1 were normalized toward GAPDH
using ACt calculations. The relative expression of ins 1
in each group was calculated in relation to the expres-
sion of the factor in the controls.

Table 1. | Macronutrients and calorie content of
used diets
Nutricia Standard rodent
KetoCAL 4:1| diet
Nutrients Per 100 g Per 100 g
Energy, kcal (kJ) | 705(2950) 335 (1400)
Proteins, g 14,4 20
Carbohydrates, g 8,2 59,4
Fats, g 69,2 4,8
Results

The gene expression analysis of the insulin gene
revealed a decrease in its expression in the keto diet
group - RQ=0,24 in comparison to the control group -
Figure 1. In the group supplemented with vitamin D and
keto diet higher expression was seen (RQ=0,73) than in
the group only on the keto diet but not reaching that
of the controls - Figure 2. The results from the group
taking vitamin D show a statistically significant increase
in the expression of the insulin gene in comparison to
the control group (RQ=8,9, p=0,02) - Figure 3. Figure 4
depicts the summary from the expression analysis.

Discussion

In our study we analyzed the expression levels of
the insulin gene in the pancreas of mice after different
treatments - ketogenic diet, vitamin D plus keto diet,
and vitamin D only. The expression of the insulin and
its capacity to regulate the levels of plasma glucose can
change depending on the content of macronutrients in
food. Although some human studies have proven that
the keto diet is effective for short-term weight reduc-
tion, its efficacy on glucose homeostasis remains con-
troversial (13). On the other hand, a low-carbohydrate
diet like the keto diet is, is often used for the control of
symptoms of type 2 diabetes mellitus (T2DM) in people
(14). At the moment it is unknown if the effect of that
diet on glucose homeostasis results from weight

reduction or from carbohydrate restriction. Kinzig et al.
carried out a study which proves that low-carbohydrate
keto food consumption by rodents leads to suppres-
sion of levels of insulin and glucose which is seen and
after consumption of low glycemic index food by peo-
ple (15). Recent studies on mice show that the keto
diet improves insulin sensitivity in the whole organism,
decreases the fast insulin levels but hepatic steatosis
increases (16). In our study we found a four-time de-
crease in the transcriptional levels of the insulin gene
after the keto diet. A study researches the pancreas ex-
pression of genes connected to glucose homeostasis
after treating pancreatic cells with ketone bodies and it
finds a decrease in the expression of glucose transport-
er 1 (GLUT 1) and lactate dehydrogenase A (LDHA)
but there is no data for insulin expression (17). Another
study reports a- and p-cell mass reduction after long-
term keto diet which could be related to the observed
reduction in the insulin expression (18).

Many studies support the role of vitamin D in pan-
creatic p-cell function though direct and indirect effects.
The direct effect is though the connection of vitamin
D to its receptor on the p-cell and the indirect effect is
though regulation of the calcium influx in p-cells (19).
In our study we found a significant statistical increase
in the transcriptional levels of the insulin gene of more
than 8 times after vitamin D supplementation and also
a three-time increase of the levels after adding it to the
keto diet in comparison to those only on the keto diet
but not reaching statistical significance.

Several studies report that vitamin D deficiency
causes a disturbance of glucose mediated secretion of
insulin from f-cells from rat pancreas which has been
restored after its supplementation. The results from the
clinical studies are equivocal as the adequacy of vita-
min D has not always been related to improvement in
insulin secretion. This stimulating effect is important for
prophylaxis of T2DM and can have different explana-
tions. The bioactive form of vitamin D is able to induce
secretion of insulin directly through the connection of
VDR-RXR complex to VDRE (vitamin D response el-
ements) that were identified in the promoter of the
insulin gene in pancreatic p-cells (20). In accordance
with this finding, mice that are deficient in functional
VDR show impaired secretion of insulin after stimula-
tion with glucose (21). Remarkably VDRE can stimulate
not only the transcription of the insulin gene but also
that of other genes that take part in the organization
of the cytoskeleton, cell growth and the differentiation
and survival of the pancreatic p-cells.

In addition to its genomic effects the fast non-ge-
nomic effect of vitamin D may take part in the stim-
ulated from depolarization insulin exocytosis through
regulation of intracellular calcium. It is also known that
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Figure 1. Relative pancreatic expression of insulin gene after keto diet (blue - controls, orange - treated)
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insulin secretion is a calcium dependent process and is
influenced by calcium flux through the cell membrane.
Vitamin D regulates calbindin, a cytosolic calcium-bind-
ing protein found in p-cells. It acts as a modulator of
depolarization-stimulated insulin release via regulation
of intracellular calcium. Thus, vitamin D could indirectly
affect insulin secretion additionally by regulating calbin-
din. In insulin responsive tissues, such as skeletal muscle
and adipose tissue, calcium is essential for insulin-me-
diated intracellular processes. Indeed, a narrow range
of intracellular calcium is needed for optimal function
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Relative expression of insulin gene in supplementation with both vitamin D and keto diet

||73
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(12). It is speculated that inadequate calcium intake or
vitamin D insufficiency may alter the balance between
the extracellular and intracellular B-cell calcium pools,
which may interfere with normal insulin release, espe-
cially in response to a glucose load. The stimulatory ef-
fect of vitamin D on insulin secretion is observed only
in adequate calcium levels. Insulin secretion is a calci-
um-dependent process and changes in calcium concen-
trations would have negative effects on -cell secretory
function (22). Vitamin D enhances insulin sensitivity by
stimulating the expression of insulin receptors and/or
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Figure 3. Relative pancreatic expression of insulin gene after vitamin D
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by activating peroxisome proliferator-activated recep-
tor-8 (PPAR- 8). Changes in intracellular calcium in insulin
target tissues may contribute to peripheral insulin resis-
tance via impaired signal transduction pathways leading
to decreased glucose transporter activity. Vitamin D may
promote P-cells survival by inactivation of nuclear fac-
torkB (NFxb) (23). Vitamin D could also affect insulin
resistance indirectly through the renin-angiotensin aldo-
sterone system (RAAS). Angiotensin Il inhibits the action
of insulin in vascular and skeletal muscle tissue leading

to impaired glucose uptake. Vitamin D suppresses renin
formation and local pancreatic RAAS.

4 6 8 10

Hence, vitamin D could be a negative endocrine regu-
lator of RAAS (24).

Large population-based studies such as the Third
National Health and Nutrition Examination Survey
(NHANES 1ll) have revealed a positive relationship be-
tween serum 25(OH)D3 levels and insulin sensitivity.
Further studies using NHANES IIl data have confirmed
inverse associations between serum 25(OH) D3 con-
centrations and fasting hyperglycemia as well as insulin
resistance (25). In one of the largest prospective stud-
ies, the Nurses’ Health Study (USA), women with the
highest vitamin D intake, i.e. greater than 800 1U/day,
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had 33% lower risk of incident diabetes compared to
women with intakes of less than 200 IU/day (19). Resto-
ration of vitamin D levels has been shown to ameliorate
glucose tolerance in patients with vitamin D deficiency
and improve insulin response in women with T2DM
(26). Randomized clinical trials show that T2ZDM can be
either prevented or that insulin release and insulin sen-
sitivity can be improved with vitamin D supplementa-
tion (27). On the other hand, a meta-analysis including
15 studies on the effect of vitamin D supplementation
on blood glucose level and insulin resistance shows a
weak effect of vitamin D intake on lowering fasting glu-
cose and improving insulin sensitivity in people with
T2DM and prediabetes, and no effect in healthy people
(28). Some in vitro studies, with people too, prove that
vitamin D has a functional role in keeping the glucose
tolerance through its effects on insulin secretion and
insulin sensitivity. Rabbits and mice with vitamin D de-
ficiency have impaired insulin secretion which corrects
after supplementation (21). Jayanarayanan et al. prove
that vitamin D supplementation increases levels of in-
sulin through regulation of the changed expression of
the receptors IP3 and AMPA in pancreatic islets of rats
with streptozotocin-induced diabetes. Adding vitamin
D restores the change in the expression of VDR, the
density of the AMPA receptor and the expression of
IP3 and AMPA receptors in pancreatic islets and thus
calcium-mediated insulin secretion is restored (29).

Conclusion

The ketogenic diet as a diet regimen that can be
followed in the treatment of several conditions - neuro-
logical, cardiovascular, but also in metabolic syndrome
too. On the other hand it is found that vitamin D plays
arole in p-cell function of the pancreas in different ways
- it increases insulin secretion and stimulates p-cell sur-
vival. Although many studies have been carried out in
recent years that reflect the metabolic effects of diet
regiments, there are still many controversies. In our
study we found a relation between the ketogenic diet
and vitamin D supplementation with the expression of
the insulin gene in the pancreas. Additional researches
are needed which could confirm the role of supplemen-
tation with different nutrients and also the diet which
may find application in mastering and improvement of
different health conditions.
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OpueuHanHa cmamus

N3uucaen copgeuHo-cbgob (CC) puck npu
nayueHmu ¢ mun 2 3axapeH guabem Ha NnepopasHo
AeueHue ¢ bucok uau muozo Bucok CC-puck cnopeg
ykazaHuama Ha E6poneiickomo gpyxecmb6o no
kapguoAozua (ESC) om 2019 zoguna
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Pe3siome

OugeHkama Ha cbpgevHo-cbgoBua puck (CC-puck) ce npeBbpHa 8 kpalbebaeH kambk npu ynpaBaeHuemo
Ha 3axapHua guabem (3A). MemoguuHume ykazarus, agpecupawu CC-puck npu 3A, 6uBam nocmoaxHo pa3Bu-
BaHu.

Llea: ga ce cpaBHam uzuucaeHume CC-puckoBe Ha nauueHmu cbc 3A mun 2 (3A2) ¢ Bucok uAu mMHO20
Bucok CC-puck cnopeg ykazaHuama Ha EBponetckomo gpyskecmBo no kapguoaozua (ESC) om 2019 2oguHa.

Mamepuaa u memogu: INpoBegeHo e pazpe3Ho pempocnekmuBHo HabAalbgameaHo npoyuBane Bbpxy xoc-
numaaAu3zupaHu nayueHmu cbC 3A2 Ha nepopaAHO aHMuguabemHo AedyeHue u 6e3 peaauzupaHu CC-cobumus.
V3caegBaHu ca nokazameAume Ha 2AUKEMUYHUA U memaboAumeH KoHmMpoa. 3a u3uucanBare Ha CC-puck ce
npuaAoykuxa kaakyaamopume Framingham Risk Score (FRS), United Kingdom Prospective Diabetes Study (UKPDS)
version 2.0 u ADVANCE. Bcuuku nauueHmu 6axa gonbAHUMEAHO KAacudpuuuparu 8 nogepynu ¢ ymepeH, Bucok
uau MHo20 Bucok CC-puck, cnopeg ykazaHuama Ha EBponedckomo gpyskecmBo no kapguoaozua (ESC) om 2019
2. 3a guabem, npeguabem u CC-3a6oaaBaHua. Cmamucmuueckuam aHaAu3 ce ocbwecmBu ¢ npozpama SPSS
13.0 for Windows (SPSS Corp., Chicago, IL) ¢ napamempuydHu u Henapamempu4Hu memogu.

Pezyamamu: 160 nauueHmu (94 >xeHu u 66 mbxke) 6axa BkatoueHu B kpalHua aHaaus3. Kaacudpukayuama
no ESC 2019 onpegeau 99 (66%) om max kamo makuBa ¢ mHo20 Bucok CC-puck, u 60 - ¢ Bucok puck (34%).
Mexgy gBeme nogepynu Hamawe pa3zauka B ocHoBHuUMe KAUHUKO-AaBOpamopHU Xxapakmepucmuku, ocBeH 6
HDL-xonecmepoaa u UHgekca Ha meaecHa maca. Hag noroBunama om yyacmHuuume nonagHaxa 8 Hucko-pu-
ckoBume kamezopuu Ha pazaudHume kaakyaamopu 3a CC-puck. Npu cpaBHeHue Ha nogepynume ¢ Bucok uau
mHo20 Bucok CC-puck no ESC 2019 He ce omKpuxa 3Ha4uMuU pa3zAuku B uzyucaeHua no mpume KaAKyaamopa
CC-puck.

3akarodeHue: IpuduHama 3a Aunca Ha pa3zAuku ce kpue 8 Hegocmambuume Ha gBama memoga 3a CC-ougen-
Ka - KaAKyAamopume Ha pucka uau uHmuymuBrama oueHka no ESC 2019. Heobxogumu ca owe npoyuBaxun 6
obaacmma Ha CC-cmpamucpukayua Ha hauueHmume cbC 3A2.

KaroyoBu gymu: mun 2 guabem, cbpgeuHo-cbgoB puck, ESC 2019 2atgaalH, kaakyaamopu Ha CC-puck
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BbosiHoB, Muxaun A. u cbmpygHuUyu

BbBegeHue

3axapHuam guabem mun 2 (3A2) e ocHoBeH hak-
mop 3a cbpgeuHo-cbgoBa (CC) u mo3zbuHO-cbgoBa
cmbpmuocm (1). 3amoBa u Haauduemo Ha amepo-
ckaepomuuHa CC-60Aecm u/uAu cbpgeyHa Hegocma-
mbyHOoCM e cpeg Halu-BakHume cbobpakeHua npu
u3zbop Ha onmumaaHu mepaneBmuyHu ueau u megu-
KameHmu 6 aHmuguabemuomo AedeHue (2). Cmpa-
mucpukauuama Ha nayueHmume cbc 3A2 chopeg
Hacmoawua um CC-puck ce npeBbpHa 8 kpalbebAaeH
KaMmbk Ha napaguamama npu guabem (2,3).
EBponetickomo gpyxkecmBo no kapguoaoz2ua
(ESC) nybaukyBa arzopumbm 3a oueHka Ha CC-puck
npu 3A2, ocHoBaH 2aaBHo Ha npucbecmBuemo Ha mpa-
guuuoHHUMe puckoBu pakmopu, ycmaHoBeHu cbgo-
Bu ycroxxkHeHue u/uau npeguwecmBawu CC-cbbumus
(4). MayueHmume GuBam KAacudgpuuyupaHu Kamo ma-
kuBa c ymepeH, Bucok uau mHO20 BUCOK pucK NO eguH
gocma uHmyumuBeH (noaykoaudecmBeH) HauuH.
Tpu 2oguHu no-paHo, npe3 2016 2., CowWomMo gpy-
»kecmBo (ESC) npenopbua uznoazBaHemo Ha pucko-
Bua kaakyramop SCORE 3a koaudecmBeHa ougeHka
Ha pucka (5). MpegaoxxeHu 6axa mpu puckoBu Ka-
mezopuu ¢ Hucbk puck (SCORE <5%), ymepeH puck
(SCORE 5-10%) u Bucok puck (SCORE >10%.)
PazpabomeHu ca 2oaam G6pol Kaakyaamopu 3a
CC-puck, koumo ca BaaugupaHu 6 pazAudyHu nony-
Aauuu (6,7). M3mexgy Hal-gobpe nozHamume u cne-
UUgUUHU 3a 3axapHua guabem ca Kaakyramopume
UKPDS (United Kingdom Prospective Diabetes Study)
u ADVANCE (Action in Diabetes and Vascular Disease:
Preterax and Diamicron MR Controlled Evaluation), go-
Kamo gpyau kamo Hanpumep FRS (Framingham Risk
Score) ca Baauguparu 6 obwomo HaceaeHue (8-10).
Lleama Ha Hacmoauwemo npoy4Bane be ga ce
cpaBHam uzyucaeHume ¢ mpume kaakyaamopa CC-pu-
ckoBe Ha nauueHmu cbe 3A mun 2 (3A2) ¢ Bucok uau
MHo20 Bucok CC-puck cnopeg ykazaHusma Ha EBpo-
netickomo gpyxkecmBo no kapguorozua (ESC) om
2019 2oguHa. PabomHama Hu xunome3a Oe, ye u3-
yucaeHume puckoBe 6u mpabBaro ga Gbgam pazauu-
Hu 8 nogepynume cmpamudpuyupanu no ESC 2019.

Mamepuanu u memogu

Au3zatn Ha npoy4B8anemo u nayuenmu

INpoBegoxme pazpe3Ho pempocnekmuBHO Ha-
6al0gameaHo npoyuBare. bewe noayveHo pazpewe-
Hue om EmuyHama komucua npu MeguuuHcku YHuBep-
cumem - Codpun u ce cnazuxa emuyHUmMe cmaHgapmu
3a npoyuBaHua Bbpxy xopa u Aekaapauvuama Ha Xea-
3UHKU. YyacmHuuume 6axa nognucaau UH(OpMUpPaHo
cbeAacue npegu BkaouBaHemo um Bpempocnexkuus-
ma. Te Baxa nogbpaHu u3mexkgy xocnumaAu3upaHu-
me 6 Kaunukama no EHgokpuHoAo2ua u 6orecmu Ha
obmaHama 8 nepuoga 2014-2016 2. nayueHmMu CbC

3A2. Kpumepuu 3a BkatouBaHe:

1) Bb3pacm > 18 2,;

2) gaBHocm Ha 3A2 Hag 1 2.;

3) nepopaaHo aHmMuguabemHo AedeHue.
M3katouBawu Kpumepuu:

1) munoBe 1 u 3 3A;

2) AevyeHUe C UHXXEeKUUOHHU aHmuguabemHu megu-
kameHmu (aHaao3u Ha GLP-1, uHcyauH);

3) HaAuvue uAu gokymeHmauua 3a npeguiecmBaw,o
2oramo CC-cbbumue (UHCyam, MuokapgeH uHgapkm
UAU amnymayua Ha KpalHUK) UAU geKkomneHcupaHa
cbpgeyHa HegocmamubuHocm (kaac NYHA 3 u 4);

4) mepmuHarHa ObbOpevHa uAu yepHogpobOHa He-
gocmambyHOCM;

5) 3an0kauecmBeru 3aboaaBaHus;

6) meykka aHemus;

7) 3HaYuUMa ypuHapHa UAU cucmemHa uHgekuus;

8) bpemeHHoCM.

Te3u kpumepuu 6axa nogbparu c uea ga ce Brkaroyam
noBeue guabemuuu c maaka gaBHocm Ha Goaecmma
u BepoamHo 6e3 HanpegHaau cbgoBu yBpexxkgaHus.
[pegnoAo>kuxme, ve UMEHHO NPU MAX KaAKyAamopume
Ha CC-puck buxa gonpuHecAUu 3a moyHama oueHka Ha
pucka u eBeHmyaaHa pekaacugpukayus.

UUzmepBarHua u karkyramopu Ha CC-puck
KaunuuHume gaHHu 6axa uzBaeueHue om megu-
uuHckama gokymermauua ¢ gpokyc Bupxy CC-puckoBu
pakmopu. Haauue 6axa gaHHU om (pu3uKkaAHuUA npe-
2aeg. Pbcmbm 6 cm u meaecHomo mezno 8 kg 6axa uz-
mepeHu ¢ KaaubpupaHa meaauaka (Tanita Corp., Japan).
Ob6ukoAkume Ha maauama u xaHwa 6axa uzmeperu 6
cm. ApmepuaaHOMO HaaseaHe Gewe U3MepeHo cAaeg
5-muHymHa nouuBka 6 cegawo noAoXeHue C aHepou-
geH ccpuemomaHomemsvp B mm xuBak. B aHaauza baxa
BratoueHu u 12-kaHaAHu EK-3anucu. OuHume npezaegu
ce uzBbpwBaxa om onumHu ogpmasmorosu. Haauuu-
emo Ha Hedpponamua ce oueHaBawe cnopeg uzuucae-
Hama 2AoMepyAHa puampauua no popmyaama MDRD
(eGFR-MDRD) u cbomHoweHuemo aAbymuH/kpeamu-
HuH B ypuHama (albumin-to-creatinine ratio, ACR).
KpbBHume npobu ce B3emaxa cympuH Ha 2AagHO
creg 12-yacoBo 2ragyBare. [Mapamempume Ha 2Au-
KemuuHua u memaboAumeH KOHMpPOA ce oueHaBaxa
pymuxHo ¢ aHaauzamop Cobas 6000 (Roche, Basel,
Switzerland): 2aukupan xemozr06un A, (HbA, ) 6 % u
6 mmol/mol ¢ umyHomemog, AunugeH npodua (06w,
xorecmepon, HDL-xoanecmepoa, uzuucaeH LDL-xonec-
mepoA, mpuzauuepugu 8 mmol/l) nocpegcmBom en-
3UMHa KoAOpuMempus, cepymeH kpeamuHuH 6 pmol/|
C eH3UMeH Memog, Kakmo u CbomHouweHue aAbymuH/
kpeamuHuH (ACR 6 mg/mmol/l u pg/mg) 6 npacHa
nopuua cympewHa ypuHa. YpuHHua arbymuH Gewe-
uzmepBaH ¢ umyHo-mypbo-gumempuyeH memog, a
YpPUHHUAM KPEamuHUH - C KUHemu4yeH KOAOpUMe-
mpu-dyeH memog (Roche, Basel, Switzerland).
CpegHogHeBHama kpbBHa 2al0K03a ce uzuucau
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om 4-moukoB npodpua (cympuH Ha 2AagHO, npegu
0bag, 2 vaca caeg 06ag u npegu cbH). [NpuyeaHuam
HbA, 8 obwua cayyal 6ewe <53 mmol/mol (<7%), cb-
2AacHO GbAeapckume npenopbku (11). OmHOCHO AuNu-
gume npuAo>Kuxme 2atgaalHa Ha EBponelickomo gpuy-
»>kecmBo no Kapguoaozus, a umeHHo: LDL-xorecmepoa
< 2,6 mmol/l; HDL - xonecmepoa >1,0 mmol/l 3a mbixe
u >1.3 mmol/l 3a xeHu; mpuaauuepugu < 1,7 mmol/I
(12). ApmepuaaHama xunepmoHus Gewe geuHupaHa
Kamo HaAuyue Ha CUCMOAHO HaafseaHe >140 mmHg,
UAU guacmoaHo >90 mmHg, uau npoBe>kgaHo AeveHue
€ aHmuxunepmeH3uBHU megukameHmu.

3a uzuucanBare Ha CC-puck uznoa3Baxme Kaakyaa-
mopume FRS (Framingham Risk Score), UKPDS (United
Kingdom Prospective Diabetes Study) Bepcua 2.0 u
ADVANCE (Action in Diabetes and Vascular Disease:
Preterax and Diamicron MR Controlled Evaluation) (8-
10). I mpume kaakyaamopa uzyucaaBam abcoatomeH
puck 8 npoueHmu (%). Kaakyaamopsvm FRS uzuucanBa
KombuHupaH 10-20guweH puck 6 %. Kaarkyaamopbm
UKPDS npegocmaBa noomgeaHo 10-20guweH puck 6 %
3a kopoHapHa 6oaecm (CHD), pamanHa kopoHapHa 60-
recm (fCHD), uHcyam u chamaneH uHcyam. Mogeabm
ADVANCE u3uucanBa couemar 4-2oguwer CC-puck.

AonbaHumMeAHo, Bcudku nauueHmu 6axa Kaacudgu-
uupaHu kamo makuBa ¢ ymepeH, Bucok uau mHozo Bu-

cok CC-puck, cnopeg npenopbkume Ha ESC om2019 .
omHocHo guabem, npeguabem u CC-3aboaaBaHus (4).

Cmamucmuydecku aHaAu3

Bcuuku u3uucaeHua ce npoBegoxa ¢ npozpama-
ma SPSS 13.0 3a Windows (SPSS Corp., Chicago, IL).
fonemunama Ha uzBagkama Gewe onpegeAaeHa Ha Mu-
HumaAaHo 50 yuacmHuuu 666 Bcaka puckoBa epyna.
OcbwecmBuxa ce onucameAeH U YeCMOMEH aHaAu3.
AaHHume 6axa mecmBaHu 3a HOpMaAHO paznpegene-
Hue (skewness u curtosis). B cayuaume Ha auncBawo
HOPMAaAHO pa3npegeAeHue C NPUAOXKUXA Henapamem-
puYHU memogu u ce npegocmaBam meguaHu u kBap-
muau. 3a mexgyepynoBu cpaBHeHua ce u3znoa3Ba
mecmbm Mann-Whitney. Cmamcucmuueckama 3aHuu-
mocm bewe onpegeaeHa kamo p<0,05 (gBycmpaHHo).

Pesayamamu

KauHuko-rabopamopHu gaHHU Ha
y4yacmHuyume

165 nauueHmu gagoxa cBoemo cbeaacue 3a
yyacmue u omeoBapaxa Ha BratouBawume / uzkatou-
Bawume kpumepuu (97 eHu u 68 mbxce). [MbAHU
gaHHU umawe camo 3a 160 om max (94 >keHu u 66
MbXe) U mbkMmo me 6axa BkaoueHu B kpalHua aHa-
Au3. KauHuko-aabopamopHume um xapakmepucmuku
ca 0606weHu B Tabauuya 1.

Tabauya 1, Onucameana cmamucmuka Ha Hal-BaXKHUME KAUHUKO-AaDOpamopHU Xxapakmepucmuku,

BratoueHu B uzuucreHuama Ha CC-puck.

MuHumym Makcumym CpegHa CmaHgapmHo
cmoilHOCM | OMKAOHEHue

Bb3pacm (20guHu) 33 83 60,9 9,6
AaBHocm Ha guabema (2oguHu) 1,0 24,0 7,6 6,8
Cucmoano AH (mm Hg) 100 210 136,1 16,5
Auacmoavo AH (mm Hg) 60 120 83,5 9,5
HbA1c (%) 4,6 15,9 7.9 1,9
Tpuaauuepugu (mmol/l) 0,6 14,0 2,12 1,75
HDL-xoArecmepoa (mmol/l) 0,45 2,34 1,25 0,36
LDL-xoArecmepoa (mmol/l) 0,40 6,01 3,02 1,06
eGFR-MDRD (ml/min/1,73 m?)
M3uucaeHa 2anomepyaHa ouampauun 11,2 206,6 87,1 25,9
OmHoweHue aAGymuH/KpeamuHuH 6
ypuHama (mg/mmol) 0,32 82,1 9,3 40,0
UTM (kg/m>) 19,3 53,2 32,6 6,0

64% om yuacmuuyume 6axa Henywayu, 21% - nywauu, a ocmaHaaume 15% - 6uBwu nywayu. Auabemna
pemuHonamua 6ewe guazHocmuuupara 8 13% om ydacmuuyume, MukporabymuHypua - 8 17%, apmepuarHa
xunepmoHus - 8 85%, npegcbpgHo mbxgeHe - 68 6%, u gucaunugemus - 6 81%.

PazgeaaHemo Ha yyacmHuuume no kamezopuu Ha CC-puck cnopeg ykazaHuama Ha ESC om 2019 2. onpe-
geau 99 om max (66%) kamo makuBa ¢ mHoz2o Bucok puck u 60 (34%) - kamo makuBa ¢ Bucok puck. Camo 1
yyacmHuk nonagHa 8 kamezopuama ¢ ymepeH puck u bewe uzkAlYeH om no-HamambwHuU cpaBHeHus.
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BosHoB, Muxaua A. u compygHuyu

OcHoBHume KAuHUKO-AabomaopHu xapakmepucmuku Ha gBeme nogepynu (¢ Bucok u mHo20 Bucok puck)
He ce pa3auvaBaxa cbwecmBeHo, kakmo e noka3aHo 8 Tabauua 2. Pa3audua umawe camo no omHouweHue HuBa-
ma Ha HDL-xonecmepoaa u uHgekca Ha meaecHa maca.

TabAuya 2] Crabrerue Ha ocHoBHUMe KAUHUKO-AaBOpamopHU xapakmepucmuku Ha nogzpynume ¢ Bucok u
MH020 Bucok CC-puck

CC-puck CpegHa CmaHgapmHo P
(2019 ESC) | cmoiHocm | OMKAOHeHue | 3a pazAukama
Bb3pacm (2oguHu) Mhozo Bucok 60,9 10,0 n.s.
Bucok 60,9 8,8
AaBHocm Ha guabema (2oguHu) Mhozo Bucok 8,2 7,6 n.s.
Bucok 6,6 5,2
CucmoaHo AH (mm Hg) Mtoz20o Bucok 135,8 13,8 n.s.
Bucok 136,6 20,6
Auacmoano AH (mm Hg) Mhoz20o Bucok 83,5 7,8 n.s.
Bucok 83,6 11,9
HbA1c (%) Mtoz20 Bucok 8,0 1,9 n.s.
Bucok 7,9 1,9
Tpuzauuepugu (mmol/l) Mho20 Bucok 2,18 1,47 n.s.
Bucok 2,01 2,17
HDL-xoArecmepoa (mmol/l) Mhozo Bucok 1,12 0,35 0,012
Bucok 1,35 0,36
LDL-xorecmepoa (mmol/l) Mnozo Bucok 3,04 0,99 n.s.
Bucok 2,93 1,20
eGFR-MDRD (ml/min/1,73 m?) Mtozo Bucok 84,6 25,7 n.s.
V3uucaeHa 2anomepyaHa couampauun Bucok 91,7 25,8
OmHoweHue aAbymuH/KpeamuHuH Mtoz20 Bucok 12,6 46,0 n.s.
6 ypunama (mg/mmol) Bucok 1,1 0,67
UTM (kg/m?) Mho20 Bucok 34,4 54 < 0,001
Bucok 29,6 5,8

Tabauya 3! Meguanu u kBapmuau Ha uzducaeHua CC-puck. Paznpegeaenuemo Ha gaHHume Ge
uzmeaaeHo Haanbo.

N3uucaen CC puck — KaAKyAamopu Ha pucka

ADVANCE UKPDS PuckoB ckop
(4-2oguweH puck) (10-eoguweH puck) DpamuHaam
(10- eoguweH puck)
CvuemaH puck, KoponapHa | (DamanaHa Mucyam, D®amaneH KopoHapHa
% 6oaecm, KOpoHapHa % uHcyam, % 6orecm, %
% b6orecm, %

MeguaHa 3,1 16,8 11,0 8,2 1,2 6,7
MumepkBapmuau 17,8 75,2 65,8 92,5 19,9 78,4
[lepcenmuau |25 1,5 11,1 6,6 4,4 0,6 3,3
50 3,1 16,8 11,0 8,2 1,2 6,7
75 51 25,6 17,9 13,7 2,1 13,8

Engokpuronoeausi Tom XXVI Ne2/2021

108



CC-puck Ha Bcuuku yyacmHuuu 3aegHo, u3duc- Hume kaakyaamopu (puck < 5% cnopeg UKPDS, < 4
AEH Chopeg mpume KaAKyAamopu Ha pucka, e npeg- % cnopeg ADVANCE u < 10% cnopeg FRS). Paznpe-

cmabBen 6 Tabauya 3. geaeHuama Ha CC-puck B8 2pynama kamo usAo cno-
Hag noroBuHama om Bcuuku nayueHmu nonag-  peg pa3AudHuUmMe Kaakyaamopu e noka3aHo Ha Quey-
Haxa B8 Hucko-puckoBume kamezopuu cnopeg pa3aud-  pa T a-d.

Paznpegeaerue Ha CC-puckoBe Ha uarama epyna cnopeg pazaudHume Kaakyaamopu
(Ta - 4-2oguweH puck no ADVANCE; 1b - puck 3a kopoHapHa 6orecm no MDpamuHzam, FRS,
1c - puck 3a kopoHapHa 6oaecm no UKPDS, 1d - puck 3a uHcyam no UKPDS).

la Histogram ObcbkgaHe

40 OcbwecmBero 6e npoyuBane Bbpxy
. Mean = 3,924 nauueHmu ¢ mun 2 3A Ha nepopasHO aH-
St Dev. =3 4317 muxunepaAuUKeMUYHO AedveHue. Pazgeauxme
— R ydacmHuyume Ha nogapynu ¢ MHO20 Bucok
309 1 N=156 uau Bucok CC-puck cnopeg ykazaHuama Ha
ESC om 2019 2. u cpaBHuxme mexHume ab-
COAIOMHU puckoBe, uzuucaeHu ¢ 3 KaAkyaa-
20 - mopa Ha pucka: no UKPDS u no ADVANCE
I (cneuyucpuuHu 3a guabemHa nonyaauus) u
FRS (nogxogaw, 3a o6womo HaceAeHue). He
ycnaxme ga goKakKem Cu2HUUKaHMHU pasz-
Auku 6 uzuucaeHume puckoBe mexgy gBe-
me nogepynu (c mrozo Bucok u Bucok puck
no ESC 2019). To3u pe3yamam e 6 pazbk
0 ll 1T 1] 1 . gucoHaHc ¢ pabomHama Hu xunome3a u AO-
0,0 5,0 10,0 150 20,0 2uyHOomo ovakBaHe 3a HaAudue Ha pazAuka
6 uzuucaeHume puckoBe Ha nogepynume c
Bucok u MHoz20 Bucok puck cnopeg aa2opu-
mbma, npegroxkeH om ESC 2019.
Framigham Risk Score % (CHD Risk 10 Year) ABe ca Hal-oueBugHume npuyuHu 3a
60 mo3u pe3yamam: BbmpewHu geekmu Ha
Mean = 9,245 puckoBume KaAkyaamopu UAU NbK NpobAem
_ ¢ uHmyumuBHua nogxog 3a cmpamuduka-
504 — St._Dev. =8,8755 uun, npegroxked om ESC 2019.
NS Kaakyaramopu Ha pucka (3a koauuecmBe-
40 - Ha oueHka) ca pazpabomBanu u BaaugupaHu
6 paszauuHu nonyaauuu. [MpoBepaBaHu ca
noHe 25 pasAaudHu mogeaa u ca nybaukyBa-
HU pa3Hoobpa3zHu gaHHu (7). Bcuuku me ca
no-gobpu, Ko2amo ce npuAazam Ha NONYAa-
204 UuoHHO HuBo u B enugemuoAro2udHU NPO-
yuBaHua, omkoAKkomo 3a npegcka3BaHe Ha
10 - uHguBugyareH CC-puck Ha omgeAeH nhauu-
eHm (13). CowecmByBam u 20remu pazau-
yua Mexgy pazaudHume nonyaauuu, Bopxy
Koumo ca pa3pabomenu u BaaugupaHu cne-
uuuuHUme Kaakyaamopu (14). MHozo om
max BcbwHocm HagueHaBam pucka, ako ce
HanpaBu cpaBHeHue c pearHume cbbumun
(15). VI Hal-cemHe, KaAKyaAmopume Uu32Aedx-
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CpaBHeHuemo Ha uzuucreHume CC-puckoBe Ha yuac-
mHuuume ¢ Bucok u mHoz2o Bucok CC-puck cnopeg yka-

3aHuama Ha ESC 2019 ca noka3aHu Ha (Dueypa 2 ad. gam Hal-noAe3HU B onumume 3a pekaacudu-
CpaBHeHuemo ¢ mecma Ha Mann Whitney He ycmanoBu UupaHe Ha cyGekmume, nonagHaau B8 mex-

CU2HUUKAHMHU pa3AuvuA. QUHHU 2pynu Ha pucka (16)
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3akaloyeHue

OcBern moBa, karkyraamopume Ha pucka
npucBoaBam pazauuHu mexkecmu (cme-
neH Ha NpuHoca) Ha pa3AudHume puckoBu
hakmopu.

B pa3bk KOHMpacm Ha MO3u NOgxog,
npegaoxkeHuemo Ha ESC om 2019 2. 3a
cmpamucdukauua Ha pucka € NOAYuHmy-
umuBHo B cBoama cvwHocm. To ce ba-
3upa 2rabHo Bbpxy npegucmopuama Ha
npegwecmBawume CC-cbbumus, Bbpxy
HaAUYUEMO Ha MUKPO- UAU MakpocbgoBu
yBpegu Ha kpalHu opeaHu, Kakmo u Bbp-
xy gaBHocmma Ha guabema. OmgeaHume
puckoBu chakmopu He noayyaBam pazauu-
Ha mexkecm (cmeneH Ha npuHoc). TaxHa-
ma me>kecm He ce oueHaBa koaudecmBe-
Ho. ToBa npugaBa gocma cybekmuBHocm
Ha npegaoxkeHuemo Ha ESC om 2019 a.
XapakmepeH npumep OmM KAUHUYHaMa
npakmuka 6uxa GuAu nayueHmu ¢ npexxu-
Benu omgaBHa (npegu 10-20 2.) kpalUHu
CC-cbbumus, cpaBreHu ¢ makuBa, koumo
umam Hacmoawu mMHoxxecmBeHu MexXKu
puckoBu akmopu, HO 6e3 peaausupaHu
KpalHu cbbumus.

Oezpanuyenua Ha npoy4Banemo

ToBa npoyuBare bewe ocbwecmBero
npu navueHmMu ¢ mun 2 3A Ha nepopaAHo
AeveHue u 6e3 npegwecmBawu CC-uHuu-
geHmu, koemo BHaca uzBecmHo uzkpuBa-
BaHe BcaegecmBue Ha nogbopa. Ha Bmopo
macmo, 6poam ydacmuuuu 6e cpaBrumen-
HO oepaHuueH. ToBa Haraza npoBepka Ha
noAydeHume pe3yamamu 6 no-2oremu 2py-
nu nayueHmu u 8 pazauyHu nonyaauuu.

B Hacmoawemo npoyuBaHe He moxkaxme ga ycmaHoBum cmamucmuyecku 3Ha4uMu pa3auku 6 uzyucaeHu-
ama Ha CC-puck no kaakyraamopume cnopeg UKPDS, ADVANCE u FRS me>kgy nauueHmu ¢ Bucok uAu mMHO20
Bucok CC-puck cnopeg npegaoxkeHua om ESC 2019 arzopumbm 3a cmpamudpukayua. Hy>kHU ca gonbAHUMEA-
HU npoyuBaHua 8 noremo Ha CC-puck npu mun 2 3A. Cucmemama 3a kaacudukauua no ESC 2019 6u mozaa ga
O6bge gonbAHeHa ¢ uznoa3BaHe Ha cneuuduyHu U BaaugupaHu KaAKyAamopu Ha pucka. 3a CbXKaaeHue, 3aceza

Bce owe He e acHO KOU e Hal-onmumaAHuam nogxog (17).

ABmopume Hamam KOHEAUKM Ha uHmMepecu.

Endocrinologia vol. XXVI Ne2/2021



Original article

Calculated Cardiovascular (CV) Risks in Type 2
Diabetes Patients on Oral Treatment at High or
Very High CV Risk According to the 2019
European Society of Cardiology (ESC) Guidelines

Boyanov, Mihail A.", Al-Tamimi, Dania?, Markova, Alexandra N.', Bakalov, Deniz Y.!
! Clinic of Endocrinology and Metabolic Diseases, ,Alexandrovska” University Hospital; Department of
Internal Medicine, Medical University Sofia, Bulgaria

2Faculty of Medicine (Student), Medical University Sofia, Bulgaria

Addpress for correspondence: Submitted: 21. 06. 2021
Prof. Mihail Boyanoyv, Accepted: 25. 06. 2021
Clinic of Endocrinology and Metabolic Diseases, University Hospital Alexandrovska

Department Internal Medicine, Faculty of Medicine, Medical University Sofia;

1, G. Sofiyski str., Sofia 1431, Bulgaria

e-mail: mihailboyanov@yahoo.com

Cardiovascular (CV) risk assessment has become a cornerstone in the management of diabetes and the guide-
lines on CV risk assessment are constantly evolving.

Objective: to compare the calculated CV-risks in T2D patients at high or very high risk as defined by the ESC
2019 guidelines.

Material and methods: A cross-sectional retrospective observational study among inpatients with already diag-
nosed T2D on oral treatment and without history of CV endpoints. The glycemic and metabolic parameters were
assessed. The Framingham Risk Score (FRS), the United Kingdom Prospective Diabetes Study (UKPDS) version 2.0
and the ADVANCE risk engines were used to calculate cardiovascular risks. In addition, all patients were classified
being at moderate, high or very high CV risk, according to the 2019 ESC Guidelines on diabetes, pre-diabetes,
and cardiovascular diseases. All analyses were performed with the SPSS 13.0 for Windows platform (SPSS Corp.,
Chicago, IL) applying parametric and non-parametric methods.

Results: Only 160 (94 women and 66 men) had complete data and were included in the final analysis. The
stratification by the 2019 ESC guideline classified 99 participants at very high CV risk (66%) and 60 - at high risk
(34%).There was no difference in most of the main clinical characteristics between the two subgroups except for
HDL-cholesterol and BMI. More than half of the patients fall into the low risk category as defined by the different
calculators. The comparison of the calculated CV-risks of participants with high and very high CV risk (ESC 2019
guidelines) revealed no significant differences.

Conclusion: The possible reasons for this negative finding might lie in inherent flaws of the two approaches
in CV-risk assessment - of either risk calculators or the 2019 ESC intuitive approach for CV-risk assessment. Future
work is needed in the field of CV-risk stratification of T2D patients.

Key words: type 2 diabetes, cardiovascular risk, ESC 2019 guidelines, CV risk calculators

Introduction CVD) and / or heart failure are among the main consid-
erations when selecting the optimal diabetes treatment
Type 2 diabetes mellitus (T2D) is a major causative  goals and medications (2). The stratification of T2D pa-

risk factor for cardiovascular and cerebrovascular mor-  tients according to their current cardiovascular risk (CV-
bidity and mortality (1). This is the reason why thepres-  risk) has therefore become a cornerstone in the current
ence of atherosclerotic cardiovascular disease (AS diabetes paradigm (2,3).
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The European Society of Cardiology published an
algorithm for CV risk assessment in T2D based mainly
on the presence of traditional risk factors, known vascu-
lar complications and / or previous CV events (4). The
patients are classified as having moderate, high or very
high risk in a rather intuitive (semi-quantitative) way.

Three years earlier, in 2016, the ESC advocated the
use of the SCORE CV-risk calculator for quantitative risk as-
sessment (5). The CV-risk was stratified into three categories
with SCORE <5%, between 5 and 10%, and > 10%.

A number of other CV-risk calculators have been
developed and validated in different population sam-
ples (6,7). Among the best known diabetes-related ones
are the UKPDS (United Kingdom Prospective Diabetes
Study) risk engine and the ADVANCE (Action in Diabe-
tes and Vascular Disease: Preterax and Diamicron MR
Controlled Evaluation) tool, while others such as the
FRS (Framingham Risk Score) were primarily validated
in general population samples (8-10).

The objective of this study was to compare the
calculated CV-risks in T2D patients at high or very high
risk as defined by the ESC 2019 guidelines. Our primary
hypothesis was that there should be a difference be-
tween the two groups.

Materials and methods

Study design and population

We performed a cross-sectional retrospective
observational study. The design was approved by
the Ethical Committee at the Medical University and
was conducted in line with the ethical standards for
human research and the Declaration of Helsinki. All
participants signed an informed consent prior to any
procedure. The participants were recruited from 2014
to 2016 among the inpatients with already diagnosed
T2D referred for a regular check-up to our tertiary Uni-
versity Clinic for Endocrinology and Metabolism.

The inclusion criteria were: 1) age > 18 years; 2)
duration of T2D > 1 year; 3) oral antidiabetic treatment
(OADs). The exclusion criteria were: 1) T1D or symptom-
atic diabetes (Type 3, secondary to other conditions); 2)
Treatment with injectable diabetic drugs (GLP-1 analogs,
insulin); 3) evidence or history of previous major CV
events (stroke, myocardial infarction, limb amputations)
or decompensated heart failure (NYHA stages 3 and 4);
4) end-stage renal failure or severe hepatic insufficiency;
5) malignant diseases; 6) severe anemia; 7) signs of se-
vere urinary or systemic infection; 8) pregnancy. These
criteria were designed to include more patients with
short diabetes duration and possibly without advanced
vascular damage. We assumed that in those patients the
risk calculators might be of greater help in the accurate
risk assessment and re-classification.

Measurements and CV risk calculations
Medical histories were collected based on the

documentation focused on CV risk factors. A complete
physical examination was performed. Height in centime-
ters (cm) and weight in kilograms (kg) were measured on
a calibrated scale (Tanita Corp., Japan). The waist and hip
circumference were measured in cm. The blood pres-
sure was measured after a 5-minute rest in the sitting po-
sition with an aneroid sphygmomanometer, and record-
ed in mm Hg. A standard 12-lead ECG was performed,
and included in the analysis. Eye examinations were per-
formed by experienced ophtalmologists; the presence of
nephropathy was verified by eGFR (MDRD formula) and
albumin-to-creatinine ratio (ACR).

Morning blood samples after a 12-hour overnight
fasting were collected. The glycemic and metabolic pa-
rameters were assessed by routine methods on a Cobas
6000 analyzer (all assays by Roche, Basel, Switzerland):
glycated hemoglobin A, (HbA, ) in % and mmol/mol
via an immunoassay, lipid profiles (total cholesterol,
HDL-cholesterol, calculated LDL-cholesterol, triglycerides
in mmol/l) via enzymatic colorimetric assays, serum creat-
inine in pmol/l by enzymatic assay, urine measurements
for albumin/creatinine ratio (ACR in mg/mmol/l and pg/
mg) in a fresh morning urine sample. Urine albumin was
measured by an immunoturbidimetric assay (Roche, Ba-
sel, Switzerland) and urine creatinine by a kinetic colori-
metric assay (Roche, Basel, Switzerland).

Mean daily blood glucose was calculated from
4-point measurements (fasting morning, pre-lunch, 2"
postlunch and bedtime BG). The target HbA, level
was <53 mmol/mol (<7%), according to the recent na-
tional guidelines (11). We applied the European Soci-
ety of Cardiology guidelines for lipid targets, namely
LDL-cholesterol levels < 2,6 mmol/l; HDL - cholesterol
>1.0 mmol/I for males and >1,3 mmol/I for females; tri-
glycerides < 1,7 mmol/I (12). Hypertension was defined
as systolic BP >140 mmHg, or diastolic BP >90 mmHg,
or current treatment with antihypertensive drugs.

The FRS, the UKPDS version 2.0 and the AD-
VANCE risk engines were used to calculate cardiovas-
cular risks (8-10). All three engines calculated absolute
risks in % for a defined but different period of time.
The FRS issued a 10-year risk in % combining all major
CV-outcomes. The UKPDS risk engine calculated sepa-
rate 10-year risks for CHD, fatal CHD, stroke and fatal
stroke. The ADVANCE based model produced a com-
posite 4-year CV-risk.

In addition, all patients were classified as having
moderate, high or very high CV risk, according to the
2019 ESC Guidelines on diabetes, pre-diabetes, and
cardiovascular diseases (4).

Statistical analysis

All analyses were performed with the SPSS 13.0
for Windows platform (SPSS Corp., Chicago, IL). The
sample size was selected based on a minimum of 50
participants in each CV-risk subgroup. Descriptive and
frequency analysis were performed. Data were checked
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for normal distribution based on their skewness and
curtosis. Medians and interquartile ranges were used in
case of non-parametric distributions. The Mann-Whit-
ney test was applied for inter-group comparisons. Sta-
tistical significance was set as p<0,05 (two-tailed).

Results

Clinical and laboratory data of the participants
A total of 165 patients agreed to participate and
met the inclusion criteria (97 women and 68 men).
Only 160 (94 women and 66 men) had complete data
and were included in the final analysis. Their clinical
characteristics are summarized in Table 1.

Discussion

We performed a study in T2D patients on oral
antihyperglycemic treatment. We then classified them
as being at high or very high CV-risk according to the
2019 ESC Guidelines on CV risk assessment and com-
pared their calculated risks based on three risk engines:
the UKPDS and ADVANCE (diabetes specific) and the
FRS (suitable for the general population). We were un-
able to prove any difference in the calculated risks of
the two subgroups (at very high or high risk). This find-
ing was in stark contrast to our primary hypothesis and
to what one might logically expect as a result of the ESC
2019 CV-risk stratification algorithm.

Table 1. | Descriptive Statistics of the main clinical characteristics included in the CV-risk calculations.

Minimum Maximum Mean Std. Deviation
Age (years) 33 83 60,9 9,6
Diabetes duration (years) 1,0 24,0 7,6 6,8
Systolic BP (mm Hg) 100 210 136,1 16,5
Diastolic BP (mm Hg) 60 120 83,5 9,5
HbA1c (%) 4,6 15,9 7.9 1,9
Triglycerides (mmol/l) 0,6 14,0 2,12 1,75
HDL-cholesterol (mmol/I) 0,45 2,34 1,25 0,36
LDL-cholesterol (mmol/1) 0,40 6,01 3,02 1,06
eGFR-MDRD (ml/min/1,73 m?) 11,2 206,6 87,1 25,9
Ur. Albumin/Creatinine Ratio (mg/mmol) 0,3 282,1 9,3 40,0
BMI (kg/m>) 19,3 53,2 32,6 6,0

64% were non-smokers, 21% were smokers and
the remaining 15% - ex-smokers. Diabetic retinopathy
was diaghosed in 13%, microalbuminuria - in 17%, ar-
terial hypertension - in 85%, atrial fibrillation - in 6%,
and dyslipidemia - in 81%.

The stratification of the participants into the cate-
gories defined by the 2019 ESC guideline classified 99
participants at very high CV risk (66%) and 60 - at high
risk (34%). 1 participant was classified as having mod-
erate risk and was excluded from further inter-group
comparisons.

There was no difference in most of the main clini-
cal characteristics between the subgroups at high and
very high cardiovascular risk, as shown in Table 2. A dif-
ference was noted only for HDL-cholesterol and BMI.

The CV-risk of the whole study group as calculated by
using the three risk engines is displayed in Table 3.More
than half of the patients fall into the low risk category as
defined by the different calculators (< 5% for UKPDS, < 4
% for ADVANCE and < 10% for the FRS). The distribution
of the CV-risk in the whole study group according to the
different calculators is displayed in Fig. T a-d.

The possible reasons for this finding might lie in
one of the two approaches in CV-risk assessment - in
inherent flaws of either risk calculators or the 2019 ESC
intuitive approach for CV-risk assessment.

Risk engines (quantitative calculators) have been de-
veloped and validated in different populations. At least
25 models have been tested and various results have
been published (7). These risk engines seem to be bet-
ter suited for epidemiological studies on vast population
scales, rather than predicting someone’s personal CV-risk
(13). There is also a substantial disagreement between
the calculators due to the different populations used for
deriving and validating the specific equation (14). Many
of them were found to overestimate risk, when validated
against real events (15). And finally, risk calculators seem
mostly useful when trying to reclassify subjects at inter-
mediate risk (16). However, the risk calculators assign
specific weights to the different CV-risk factors.

In contrast, the 2019 ESC approach for risk stratifica-
tion is somewhat descriptive and semi-quantitative in
nature. It is based mainly on the history of previous
CV-events, on the presence of micro- or macrovascular
end-organ damage, as well as on the diabetes duration.

114

EHngokpuHonozusi Tom XXVI Ne2/2021



Table 2. The comparisons of the main clinical characteristics of subjects at high and very high risk are shown.

CV risk Mean SD P for the
2019 ESC) difference
Age (years) Very high 60,9 10,0 n.s.
High 60,9 8,8
Diabetes duration (years) Very high 8,2 7,6 n.s
High 6,6 5,2
Systolic BP (mm Hg) Very high 135,8 13,8 n.s.
High 136,6 20,6
Diastolic BP (mm Hg) Very high 83,5 7,8 n.s
High 83,6 11,9
HbA1c (%) Very high 8,0 1,9 n.s.
High 7,9 1,9
Triglycerides (mmol/l) Very high 2,18 1,47 n.s.
High 2,01 2,17
HDL-cholesterol (mmol/l) Very high 1,12 0,35 0,012
High 1,35 0,36
LDL-cholesterol (mmol/I) Very high 3,04 0,99 n.s.
High 2,93 1,20
eGFR-MDRD (ml/min/1,73 m?) Very high 84,6 25,7 n.s.
High 91,7 25,8
Ur. Albumin/Creatinine Ratio Very high 12,6 46,0 n.s
(mg/mmol) High 1,1 0,67
BMI (kg/m?) Very high 34,4 5,4 < 0,001
High 29,6 5,8

Table 3. Medians and quartiles of the calculated CV-risks. The distribution was positively skewed.

Risk assessment - CV risk calculators

ADVANCE UKPDS Framingham
(4 year risk) (10 year risk) Risk Score
(10 year risk)
Combined, % CHD, % | Fatal CHD, %| Stroke,% | Fatal Stroke,% CHD, %
Median 3,1 16,8 11,0 8,2 1,2 6,7
Interquartile range 17,8 75,2 65,8 92,5 19,9 78,4
Percentiles 25h 1,5 11,1 6,6 4,4 0,6 3,3
50t 3,1 16,8 11,0 8,2 1,2 6,7
75t 5,1 25,6 17,9 13,7 2,1 13,8

The different risk factors do not receive specific weights
and their severity is not quantified. This might render
the 2019 ESC approach rather subjective. A good ex-
ample coming from clinical practice is patients with CV-
events sustained in the distant past (10-20 years ago) as
opposed to those with multiple heavy risk factors but

without proven end-organ damage.
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Distributions of the CV-risk in the whole study group according to the different calculators (1a -4 yr
ADVANCE risk; 1b - FRS CHD risk, 1c - UKPDS CHD risk, 1d - UKPDS stroke risk).
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The comparison of the calculated CV-risks of participants with high and very high CV risk (ESC 2019 guideline) is
shown in Fig. 2 a-d. The Mann Whitney test revealed no significant differences.

Comparison of the calculated CV-risks between the par-
ticipants with high and very high risk according to the
2019 ESC guideline (independent samples Mann-Whit-
ney test): 2a - 4 yr ADVANCE risk; 2b- FRS CHD risk,
2¢ - UKPDS CHD risk, 2d - UKPDS stroke risk)
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The distribution of the calculated risks was positively
skewed which resulted in a substantial number of
outliers as seen in Fig. 2 a-d.

Limitations

Our study was performed in type 2 diabetes pa-
tients on oral treatment and without sustained cardio-
vascular events which is a source of bias. Second, the
number of participants at different risk levels was rather
limited. Our results should be replicated in larger pa-
tient groups and in different populations.

2b

= 80,04 w142
[
>
e
£ 60,0
=)
I
C
< 40,04 . 101
-
o
€ 2004 -|_ T
-=
)
'E — o
g
S 001
- T L}
1 2
CV - risk 1-very high; 2-high
2d
100,0 149
33
A
80,01 46
»44
2 60,01 134 158
L 122 .
g *123 151
& 40,04 s 155
LJ
160
-]
20,0
—
1 2
CV - risk 1-very high; 2-high
Conclusion

In this study we were unable to find any difference
in the calculated CV-risks based on the UKPDS, AD-
VANCE and FRS risk engines in T2D patients at high
or very high CV-risk according to the 2019 ESC classi-
fication algorithm. Further work is needed in the field
of CV-risk stratification of T2D patients. The 2019 ESC
CV-risk classification system might be improved by
using specific and validated risk engines. The optimal
approach seems not to have been elucidated yet (17).
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UHpopmauyus 3a 23 EBponeticku koHzpec no
EHgokpuHoAo2ug 22-26 mau 2021 .
(23 European Congress of Endocrinology -
e-ECE 2021)

Mamepuarvm e nybauxkyBan 6 Auzumanen Korexx no Auabem - CredoWeb.bg

Mpod. Mapua M. OpbeuoBa,
KAauHuka no EHgokpuHoaoz2ua u 6orecmu Ha obmaHama, YMBAA ,,CB. Teopau”,
Kamegpa EHgokpuHoroz2ua, MDD, MY, IMroBguB

23muam koHepec Ha EBponetickomo ApykecmBo no EHgokpuHoaozua (ESE) ma3u 2oguHa
ce npoBege 6 enekmpoHHa cpega c Npegcegamen Ha Ope2aHu3zayuoHHUA Komumem Pukapga
lpaHama (Riccarda Granata), Mimaaua u cbnpegcegameau Aapc PedHmapk (Lars Rejnmark),
AaHua 3a KAUHUYHU Hayku u AaHueaa Koma (Daniela Cota), MOpaHuua 3a 6a3ucHuU Hayku.
MoHacmoawgem lNpe3jugeHm Ha ESE e npodp. AHgpea AxkycmuHa (Andrea Giustina), Mimaaus.

B npoepamama Ha e-ESE 2021 6axa BkAtoueHu 6 HazpageHu Aekuuu, 7 NAeHapHU AeKuuu,
25 cumno3uyma, 5 cecuu 3a uHoBamuBHu nogxogu, 5 cecuu-gebamu, 19 cpewu c ekcnep-
mu - 8 obracmma Ha 6a3ucHu Hayku (4) u Ha KAUHU4YHU Hayku (15), 16 opaaHu cecuu, 15
nocmepHu cecuu, 895 ayguonocmepHu npe3eHmauyuu u 240 eaneKmpoOHHU hocmepu. baxa
npoBegeHu u peguua cbBmecmHu cecuu ¢ gpyau HayyHu gpykecmBa u acouuauyuu, mex-
gy koumo EBponelicka Acouuauun 3a V3yuaBaHe Ha Auabema (EASD), EBponelicko Apy-
»>kxecmBo no MeguampuuHa EHgokpuHonozua (ESPE), EBponelcka pegepeHmHa mpexa 3a
pegku eHgokpuHHU 3aboaaBaHuna (EndoERN), EBponelicka Akagemua no AHgpPOAO2UA, HAKOU
HaUUOHAAHU eHgOKPUHHU gpy>kecmBa.

3acayxkaBa ga 6bgam ombeAa3aHu HazpageHume AeKyuu Ha U3mbKHamu YyeHu u cne-
yuaaucmu:

HazpageHama aekyua Ha umemo Ha Axxogpu Xapuc (The Geoffrey Harris Prize Lecture)
¢ mema ,CAOXKHUME NpobAEMU YeCmO umam NPoCmMo peweHue - ga ce npugBuykum no-Ha-
npeg caeg Xunokpam!” Gewe nogeaeHa mexgy npog. AkoH Yoc om YHuBepcumema 6
Okcpopg, ObeguHeHo KpaacmBo 3a pazpabomku 8 obracmma Ha AedeHUemo Ha akpome-
2aAuama, no-cneyuasHo Ha comamocmamuH vyyBecmBumeaHomo 2aaBoboaue, npoArakmuHo-
Mume u HeyHKUUOHUpawume Xunou3Hu mymopu, anonaekcuama, Bu3zyaauzupawume
memogu a3a npocaegaBaHe epekma om onepamuBHomo AeveHue u npogp. Bepa [MTonoBuy
om YHuBepcumema 6 beaepag, Copbua 3a HayuHu u3caegBaHua Bbpxy peayrauuama Ha
cekpeuuama Ha pacmeXXeH XOpMOH, buoAaoz2uuHume epekmu Ha HeeoBume cekpemazo3u,
B8 m.u. 2peauH, Bb3MoxKHOCMUME 3a AeveHUe CbC CUHMEMUYHU MUMEMUUU Ha NOCAEgHUS,
2eHemuka Ha Xunou3Hume MymMopu U Ha pAgbK CUHgPOM Ha NoAUUUMEMUA U gyogeHaAeH
COMamoCmamuHOM C MUAMUNAEHU NapazaH2AuUOMU hopagu mymauua Ha HIF-2A 2eHa (cuHg-
pom Ha Pacak-Zhuang).

HaepageHama aekuua Ha EBponelickomo ApysxkecmBo no EHgokpuHorozua ¢ mema ,Ko-
MUHUKauua Mexxgy xunomaaamyca u nepugepHume opeaaHu 68 eHepauliHua 6araHc” Gewe
uzHeceHa om npocp. Pybern Hozyeupac om YHuBepcumema 6 Canmuazo ge Komnocmeaa,
VicnaHusa. IMpegcmaBeru 6axa pazpabomkume Ha HezoBua ekun Bbpxy uzyyaBaHe gelcm-
Buama u mexaHu3zmume, ype3 KOUmMo ueHmpaaHama HepBHa cucmema u NO-MOYHO XUunoma-
AaMycbm, KOHMpoAUpam eHepauliHama xomeocmasza. PagauuHu cmomawHo-upeBHuU Xopmo-
Hu kamo GLP-1, epeAuH, ypoayaHuAuH gedcmBam upe3 xunomaaamyca, 3a ga mogyaupam
He camo npuema Ha xpaHa, HO u nepudgepHua memaboau3zbm. HeBponenmugume kamo me-
AQHUH CmumyAupaw, XopMmoH u HeBpompaHcmumepume Kamo gonamuH mo2am gudepeH-
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uupaHo ga mogyaupam cucmemHua memaboau3zbm, Bv3zgetcmBalku Bbpxy cneuyuduyHu
HeBpoHHU mpexxu. Efhekmume om nepugepHuUme u ueHMpaAHUMe Cu2HaAU ca CMpPO20 KOH-
mpoauparu upe3 BecemamuBHama HepBHa cucmema.

C EBponeicku megas B8 obaacmma Ha xopmoHume bewe ygocmoeH npogp. Huirc Cka-
kebek om YHuBepcumema 8 KoneHnxazeH, AaHua. Npegu3zBukameaHomo 3az2aaBue Ha Hazpa-
geHama Aekuua ,YcmouyuBo Au e penpogykmuBHomo 3gpaBe Ha xopama npe3 21 Bek?”
npegu3Buka uHMepec U pa3mucAu, nopogeHu om gaHHume, ye 6 EBpona uma enugemuna om
6e3znaogue, Bogewa go HapacmBawa HY>kga om acucmupaHa penpogykuua. B Aanua 9-10%
om Bcuuku geua ce paxkgam cAaeg meguuuHcka nomouw,. XXeHckomo 6e3nAaogue nopagu 3a-
6aBane 6 nraHupaHemo Ha OpemeHHOCMMa U ,cmapeeHemMoO Ha oouumume”, cbyemaHo C
Aowomo KayecmBo Ha cnepmama Ha hapmHbOpa, YeCcmMo Moxe ga bbge cpeg emuoAo2uY-
Hume gpakmopu. Pazpabomkume Ha ekuna om Kamegpama no Pacmex u Penpogykuun 6
Rigshospitalet ca pokycupaHu Bbpxy Bb3moxkHUMe Bpb3ku mexxgy HapacmBawama vyecmo-
ma Ha paka Ha 3apoguwHume kaemku 8 mecmucume u BarowaBaHe kauecmBomo Ha cnep-
mama. NMpegcmaBeHu 6axa gokazameacmBa 3a cuHgpoma Ha mecmukyAapHa guczeHe3us
(TDS) om cpemaneH npou3xog. Cumnmomamonoz2uama Ha TDS BkatouBa kpunmopxu3bm,
HamaAeHa chepmamozeHe3a, HUCBK Opold cnepmamo3ougu U puck om pak Ha 3apoguwiHU-
me KAemMKU Ha mecmucume (CemuHomu u He-cemuHomu). [lepuHamaAHama ekcno3uyua Ha
BpegHu BewecmBa om okoAaHama cpega (Hanp. 2opuBa), m.Hap. eHgOKPUHHU ,pa3pyuiu-
meaAu”, e ocobeHo HebAazonpuamHa 3a HOpmMaAHama gudepeHyuauua Ha embpuoHaAHUMe
eoHouumu 6 cnepmamozoHuu 868 hemarHua mecmuc u N0 Mo3u HavyuH npuduHaBa TDS,
BkAalouumeAHo pak Ha mecmucume 6 maaga Bb3zpacm.

[TouemHama rekyua 3a KauHu4YHa eHgokpuHoAoeua bewe npegocmaBera Ha npodg. Po3a-
puo NuBoHero om YHuBepcumema Degepuko Il 6 Heanoa, Mimaaua u nocBemeHa Ha Hanpe-
gbka 68 mepanuama Ha cuHgpoma Ha Cushing u ycaoxxHeHuama my. PazeaegaHu 6axa npoyu-
BaHua, cneyuaaHo okycupaHu Bbpxy MyckyaHama u mo3byHama cmpykmypa u oyHKuuU,
Kakmo u poAama Ha 3a2zybama Ha pumbma Ha KOpMU30A Kamo KAlUYoB onpegeaaw, hakmop
B8 pazBumuemo Ha ycAaoxkHeHus, npegaazawu HOBu nepcnekmuBu 6 kKAuHUYHOMO ynpabae-
HUe Ha cuHgpoma u HezoBume ycaroxkHeHua. Hapeg ¢ kaacuveckama pagukasHa mepanua -
onepamuBHa u AbueBa, 6axa npegcmaBeHu peyamamu om AeveHue ¢ kKabep2oAuH U na3u-
peomug, BKA. popmyaa ¢ nporoHzupaHo geticmBue npu 6oaecmma Ha Cushing. Hanpegbk
uma u 868 Bb3mokHOCMuUMe 3a MegukameHMO3Ha agpeHarekmomua ¢ HoBume npenapamu
o3urogpocmam (uHxubumop Ha 11B-xugpokcuna3za) u reBokemokoHa3oa. BwBexkgaHemo
8 ynompeba Ha perakopupaHm, ceaekmuBeH aHmazoHucm Ha 2AtokokopmukougHume (1K)
peuenmopu gaBa Bb3moxkHocm 3a nogobpeHue Ha Bb2aexugpamHume HapyweHua U Xu-
nepmoHuama. B cpaBHeHue c kaacuueckua IK-peuenmopeH aHmaz2oHUCM MUEENPUCMOH,
peaakopupaHm He Bogu go 3agebeanaBaHe Ha eHgomempuyma u BazuHarHo kbpBeHe, nopa-
gu Auncama Ha ajdpuHumem Kbm npozecmepoHoBun peuenmop.

HazpageHama rekyua Ha umemo Ha Merc CaHgas Kpucmuarcen (Jens Sandahl Christiansen
Award) ¢ mema ,CobpgeuHo-cbgoBo 3aboaaBaHe - meHonay3a” bewe u3zHeceHa om nNpoa.
[MaHatocmuc AHaeHocmuc om YHuBepcumema Apucmomen 8 CoayH, Fepuusa. INpexogbm
Kbm meHonay3ama e cBvp3aH ¢ noBuweH cbpgeuHo-cbgoB (CC) puck, 2aaBHo nopagu pa3z-
Bumue Ha amepozeHeH AunugeH npodua, Bka. noBuwaBaHe HuBama Ha obwua xoAecme-
poa, LDL-xoanecmepoa, mpuz2auuepugume u anoaunonpomeuH B u HamaaaBaHe HuBama Ha
HDL-xorecmepoa, Hal-Beue cybppakuyuama HDL2-xopecmepoa. HapyweHuama 68 Bbeae-
XxugpamHua memaboau3bm, BucueparHomo 3amabcmaBaHe u pazBumuemo Ha memaboau-
MeH CUHgPOM CbWO gonpuHacam 3a cBbp3aHua ¢ meHonayzama CC puck. CowecmByBam
npomuBopeuuBu gaHHU NO omHoweHue Ha KpbBHOMO HaAazaHe u AunonpomeuH (a) [Lp
(a)]. Puckbm e 1,5-2 nbmu no-Bucok npu paHHa meHonay3a (<45 2.) uau npexkgeBpemeHHa
atuyHukoBa HegocmambuHocm (POI) 6 cpaBHeHue ¢ HopmaaHa Bb3pacm npu meHonay3a.
MeHonay3aaHa xopmoHaaHa mepanua (MHT) ce npenopbuBa npu paHHa meHonay3a uAu
POI, He3aBucumo om HaAuvyuemo Ha MeHonay3aAHU CUMNMOMU; MOXKe ga ce 0OMUCAU U npu
cumnmomamuuHu keHu 6 nocmmeHonay3a <60 2. uau <10 2. caeg meHonay3ama, 3ano4Bad-
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Ku ¢ HaU-Huckama egpekmuBHa go3a. Puckbm om pak Ha 2bpgama u CC 3aboaaBaHe mpabBa
ga 6vge oueHeH npegu 3anouyBaHe Ha MHT. TpaHcgepmaAHUMe eCmpo2eHU U MUKPOHU3Upa-
HUAM NpO2ecmepoH UAU gugpo2ecmepoH ca NpegnoyumaHuam peskum.

lMrenapHume Aekyuu 3acazaxa BaxxHu memu om Bcuuku obAracmu Ha Ha3ucHama u KAuU-
HUYHamMa eHgokpuHoAozua, 6 m.u. HoBume mepanuu 3a 3axapeH guabem u 3amabcmaba-
He; Hanpegbka 6 u3zyuaBaHe Ha paka Ha wumoBugHama >kAae3a u HoBume mapzemu npu
AedeHuemo my; pa3eagaBaHe mexaHuzmume Ha 3aboaaBaHuama Ha Xxunodpu3ama; MHO200-
Opazuemo Ha KOCmHama namoAo2uf; 2eHemuyHume HapyweHusa, cmoawu 6 ocHoBama Ha
Xxunonumyumapus3ma; npoyuBarHe Ha omzoBopa kbm HeBpoeHgokpuHeH cmpec; u3zacHaBaHe
Ha BuoAro2uyHume pummu, cBbp3aHu cbec cBemauHama, Guoro2uYHUA YacOBHUK U CbHA C
Bb3mokHocmu 3a mepaneBmuuHo noBauaBaHe.

Mpugobuaume mpaguuua u BuHazu nopaxkgawu 20AAM UHMeEPEC cecuu 3a Hay4eH ge-
6am mexxgy ymBupgeHu cneuuasucmu 6axa Ha caegHume BaXkHU 3a eHgOKPUHOAO2UYHamMa
npakmuka memu:

« TpabBa Au BuoxumuyHUAM cnekMbp NbpBuyeH argocmepoHu3bmM ga bbge pazwupeH?

« [TpogbAXKUMEAHO 2AI0KO3HO MOHUMOpUpaHe 3a Bcuuku xopa cbe 3axapeH guabem?

- CeaeH 3a aBmoumyHHu 3ab6oaaBaHua Ha wumoBugHama »Ae3a: HeoOXOgum UAU He-
HY>KeH?

- XapmoHu3upaHe Ha eHgokpuHHume pazpywumeau 6 EBponeltckua Covio3 (EC): HoBa-
ma cmpameaua Ha EC 3a xumukaaume we yckopu edpekmuBHomo HamaraBaHe Ha u3zrazaHe-
MO Ha eHgOKPUHHU pa3pywumeau 3a 2paxkgaHume Ha EC!

- [layzume no Bpeme Ha AeyeHue mpabBa ga 6bgam 3agbAkumeAHu npu noBeuemo
X0opa, Npuemawu nepopasHu bucocoHamu

« Kom kakBu HuBa Ha nporakmuH ga ce cmpemum... KoaAkomo no-Hucko, moakoBa no-
gobpe!?

Kakmo u Ha npeguwHU KOH2pecu, 3HaYUMO MACMO 3aemaxa cpewjume C eKcnepmu,
Koumo ca ocobeHo noAe3Hu 3a obyueHue, caeggumnaomHa KBaaudukayua u Hagzpaxkga-
He Ha no3HaHuama. B o6Aacmma Ha 2eHemukama u MoAekyaapHama bGuoaoz2ua moz2am ga
6bgam nocoveHu: HOBuU gaHHU OMHOCHO XuCcmonamoAo2uama Ha MacmHama mbkaH npu
3amabcmaBaHe; Kak ga ce npoBexkga 2eHemuyHO mecmyBaHe npu mupeougHa hamoAo2usn;
Bpb3kama mexkgy eHgoKpuHHUME pazpywumeau u mpaHcnopma u c8bp3zBaHemo Ha mupe-
OugHUME XOPMOHU; guaz2HOCMUYHU MapKepu npu ocmeonopo3a. KaAuHuyHama memamuka
BrkalouBawe: HoBu mepanuu 3a mupeougHa ogmasmonamusn; KOMOUHUpaHa KoHMpauen-
muBHa mepanua npu PCOS ¢ He-koHmpauenmuBHa uea; npuao>keHuemo Ha AHmu-MioaepoB
XOPMOH 3a guazHo3a Ha penpogykmuBHama cnocobHOCmM Npu >KeHU; gbA20CPOUYHU epekmu
Ha mecmocmepoHoBomo 3amecmumenHo AeveHue; 3ana3zBaHe Ha Mmbykkama pepmuAHocm;
3amecmumeAHO AeveHue ¢ pacmeykeH XopmoH B 3para Bb3pacm; AeyeHue Ha KpaHUapuH-
2eoma; npobAaemu Ha xunogu3zapHama xupypaua; mpygHu cAyyau Ha (peoXxpomouumom; Kak
ce gedpuHupa 3amabcmaBaHemo npu capkoneHus; KOCMeH MO03bK npu 3amAabcmaBaHe u
Kocmu; cekBeHuuaAHO AedeHUe Npu 0CMeonopo3a; pegykuua Ha CbpgedyHo-cbgoBua puck
Npu eHgoKpuHHO boAHU; npegu3BukameacmBama npu 2eHemuyHUMe u3zcaregBaHua 3a HaAu-
yue Ha BpogeHu CUHgPOMU Ha eHgOKpPUHHA HeonAa3ua u np.

Cpeg memume Ha MHO200polHUME cuMmno3zuymu mo2am ga 6 bgam nocoveHu:

« HoBu mexHoaozuu 6 kauHuuHOmMoO ynpaBaeHue Ha Bb3aume Ha wumoBugHama >Ae3a

« AgpeHaAHU UHUUgeHmMaAoOMmU

« PagwupaBaHe Ha noAzume om AedeHuemo ¢ GLP-1 peuenmopHu azoHucmu

- [NepugepHa HeBpoeHgoKpuHOAO2UA

- DemanHa ekcno3uyua Ha EHgOKPUHHU pa3pywiumeAHU om okoAHama cpega

- COVID: nocaegcmBuama om BupycHama uHgekyua

- HacregcmBeH memaboau3zbm

+ Ypouu om megyaapHua KapuuHom npu nauueHmu ¢ MENT1

« Toremu ambuyuo3Hu u BgbxHoBaBawu EBponelicku npozpamu 3a npeBeHuun

« HoBu nogxogu Kbm xunogu3zapHama namoAo2ua Om MyAmMugucuunAuHapeH ekun
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- TupeougHu XOpMOHU, peayrauua Ha memaboAau3zma u eHepaueH baraHC
« KakBo HoBo npu kapguoBackyaapHama npomekuyua u oyHKuuA

« TGF-B cueHaauzauua 6 aduyHuuume npu >keHu ¢ PCOS

« KomMnAekcHU KAUHUYHU cAyvau

« XpaHumeaHu uHmepBeHuuu: He camo ga ce HamaAu mea2Aomo

« EHgoKkpuHHU KapuuHoMU

« HoBu nocmukeHua B ynpaBaeHuemo Ha xunoochamemuama

« bvrgewemo Ha eHgokpuHoAo2uvHama M3kycmBeHa uHmeauzeHmHocm (Al)
- Pacmawu npobaemu npu penpogykuuama

+ Auabem u Kocm

« Topewu Moyku Npu eHgoKpUHHUME mymopu

« HoBu mapzemu npu cvuyemaHuemo Ha guabem u 3amabcmaBaHe

« Mek uau azpecuBeH Nnogxog Npu MupeougHUA KapuuHOM

« MapamupeougHu 3aboaaBaHus.

OpaaHume u nocmepHume cecuu BkaouBaxa npoyuBarua 666 Bcuuku obracmu Ha eH-
goOKpuHoAo2uama u guabemoaozuama. Ta3u 20guHa MOXe ga ce ombeAeXKUu MHO20 WwupoKa
2ama om pazaAaegaHu memu, Kamo pa3zbupa ce, naHgemuama om uHgekuuama ¢ COVID-19
u nocaegcmBuama om HoBomo 3a yoBeyecmBomo BupycHo 3aboraBaHe 3ae macmo u Ha
€HgOKPUHOAO2UYHUA KOH2peC ¢ pokyc BbpXy eHgoKpUHHUME YCAOXKHEHUA U CmpaHUYHUmMe
epekmu Ha npoBexkgaHomo AeveHue.

B 3akaroueHue, 23 ™™ exxeeogeH EBponelcku KoHepec no EHgokpuHoaozusn, npoBegeH 6
eAeKmpoHHa cpega, ce OMKPOU Kamo 3HayumMo U WUPOKO MawabHoO HayvyHO cbbumue, npo-
meKAO Ha MHo20 Bucoko HuBo, obeguHaBawo ycuruama Ha EBponedckomo ApyskecmBo no Ex-
gOKPUHOAO2UA U HauuoHaAHUME Hay4yHU eHgOKPUHOAO2UYHU gpykecmBa u acouuauuu, npeg-
cmaBawo Had-HoBume HayuHo-uzcAegoBamenacku gocmuxkeHua u omkpumua 6 obaracmma Ha
6azucHama u KAUHUYHama eHgoKPUHOAO2UA.
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