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MoaekyagapHo-2eHemu4Hu acnekmu Ha mupeougHus kapuuHom
Mume6a, Mapua XK., Honue6, boan N6., Op6euoba, Mapua M.

KAuHuka no EHgokpuHoAoz2ua u 6boarecmu Ha obmaHama, YMBAA ,,C8. Feopau”,

Meguuurcku YHuBepcumem, NMaoBguB

Molecular Genetic Aspects of Thyroid Cancer

Miteva, Maria ], Nonchev, Boyan lv., Orbetzova, Maria M.
Clinic of Endocrinology and metabolic diseases; ,Sv. Georgy” University

Hospital, Medical University, Plovdiv

Pe3iome

KapuuHombm Ha wumoBugHama »xae3a e Hal-
paznpocmpareHuam 3aokayecmBeH mymop Ha eH-
goKpuHHama cucmema. Hal-yecmo cpewaHuam
mun mupeougeH KapuuHOM e nhanuaapHusm. Te3u
MyYMOpU YeCmo UMam 2eHemu4HU u3zmeHeHus, Bo-
gewu go akmuBupaHe Ha Cu2HaAHUA NbM Ha MUMO-
2eH-akmuBupaHama npomeuH kuHa3a (MAPK). Hal-
yecmo cpewaHume Mymauuu Nnpu nanuAapHume
KapuuHomu ca moykoBu mymauuu Ha 2eHume BRAF
u RAS u npeepynupane Ha RET/PTC. NocouyeHume
2eHemuyHU uzmeHeHua ce omkpuBam npu Hag 70%
Oom nanuAapHuUmMe KapuuHOMU Kamo pAgKo ce Hab-
atogaBa npunokpuBane 8 eguH u cobw, mymop. Had-
paznpocmpaHeHume HapyweHua npu OAUKYAap-
Hume KapuuHomu, Bmopuam Had-yecmo cpewaH
mun 3AokadecmBeH npouec Ha wumoBugHama
KAe3a, BratouBam RAS mymauuu u npeHapexxgaHe
Ha PAX8-PPARy. Om pewaBawo 3HaueHue 3a pas-
Bumue Ha megyaapHume MuUpeougHU KapuuHOMU
ca moukoBume mymauuu Ha RET npomooHkozeHa.
MHo20 om u3bpoeHume mymauuu, no-CneyuasHo
me3u, Bogewu go akmuBupaHe Ha MAPK nbma, ca
obekm Ha akmuBHo uzyuaBaHe kamo mepaneBmuu-
HU UEeAU NpU KapuuHoma Ha wumoBugHama >kae3a.

KaroyoBu gymu:

Abstract

Thyroid cancer is the most common malig-
nant tumor of the endocrine system. The most
frequent type of thyroid malignancy is papillary
carcinoma. These tumors frequently have genet-
ic alterations leading to the activation of the mito-
gen-activated protein kinase (MAPK) signaling
pathway. Most common mutations in papillary
carcinomas are point mutations of the BRAF and
RAS genes and RET/PTC rearrangement. These
genetic alterations are found in >70% of papillary
carcinomas and they rarely overlap in the same
tumor. Most frequent alterations in follicular car-
cinomas, the second most common type of thy-
roid malignancy, include RAS mutations and
PAX8-PPARYy rearrangement. RET proto-onco-
gene point mutations are crucial for the develop-
ment of medullary thyroid carcinomas. Many of
these mutations, particularly those leading to the
activation of the MAPK pathway, are being
actively explored as therapeutic targets for thy-
roid cancer.

Key words:

mupeougeH KapUUHOM, 2eHEemMUYHU HapyweHus,
moyukoBu mMymayuu, Cu2HaAeH Nbm Ha MUMOR2eH-
akmuBupaHama npomeuH KuHa3a

thyroid carcinoma, genetic alterations, point
mutations, mitogen-activated protein kinase signaling
pathway
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Mapusg MumeBa u compygHuyu

BbBegeHue

KapuuHombm Ha wumoBugHama >kae3a e
Hal-yecmama eHgoKpPUHHA HeonAa3ua, Yyuemo pas-
npocmpaHeHue 6bp30 HapacmBa. ManuaapHuam
xucmomun KapuyuHom e Hal-yecmuam. Tupeoug-
HUAM KapUUHOM MOXKE ga npou3Ae3e kakmo om
(POAUKYAAPHUME, Maka u om napagOAUKYAapHU-
me komnoHeHmMu Ha wumoBugHama >ae3a. Tpu
3A0KavecmBeHu Ae3zuu mo2am ga Bogam Havaao-
Mo cu om (POAUKYAApHUME KAEMKU: gobpe gudpe-
peHyupaH, cAabo gughepeHyupaH u HeguepeHyu-
paH UAU aHanAaCmuyeH mupeougeH KapyuHOM.

Aobpe gugepeHyupaHume mupeougHu Kap-
UUHOMU C€a UAU NanuUAapeH, UAU (DOAUKYAApPEeH
mun. Aobpe gudpepeHyupaHume mupeougHu Kap-
UUHOMU umam no-b6aazonpuamua npozHo3a 6aazo-
gapeHue Bb3moxkHOCMMa 3a KOMOUHUpPaHe Ha Xu-
pypauyHo omcmpaHaBaHe Ha mymopa u mepanua
¢ paguoakmuBeH tGog. HezaBucumo om moBa, 5-
10% om gobpe gudepeHuupaHume mupeougHuU
KapuuHomu npozpecupam go pazBumue Ha HeuyB-
cmBumeaHocm Kbm paguoliog AedeHuemo.

Crabo gudpepeHuupaHume u HegudepeHuu-
paHume MupeougHU KapuuHOMU, 3a KOumo ce
cMama, Ye npou3auzam om npegwecmBawu gu-
pepeHyupaHu mymopu, He HampynBam paguoak-
muBHua Gog u peazupam cAabo Ha MegukameH-
MO3HO U XUpYypau4Ho AeveHue (1).

MegyaapHuam kapuuHom Ha wumoBugHama
»KAe3a, KoUmo Npou3Au3a om napagoAukysapHume
C-kaemku Ha wumoBugHama xae3a, moxe ga ce
yHacregaBa B koHmekcma Ha aBmo3omHO-gomu-
HaHMHUMe CUHgPOMU Ha MHO>KecmBeHa eHgOKpUH-
Ha Heonaa3ua (MEH) mun 2 (MEH 2A, MEH 2B) u
(hbamuAHUA MegyAapeH KapuuHom Ha wumoBugHa-
ma »aAe3a (2).

F'eHemMuYHU HapyweHud npu mymopume
Ha wumoBugHama kne3a

leHemuuHUME HapyweHua nNpu mymopume
Ha wumoBugHama >kAe3a moz2am ga 6bgam paszge-
AeHu B8 gBe kamezopuu, HacregcmBeHu (2epmuHa-
muBHU) Mymauuu u cnopaguyHu (ComamuuHu) my-
mauuu. M3B8bpwBaru ca peguua npoyuBaHua na-
pareAHo u Bbpxy HacregcmBernume, u Bbpxy cno-
paguyHume mymauuu. Bbnpeku uye ca u3yueHu
MHO20 2EeHHU Mymauuu, camo egHa HacaegcmBeHa
2eHemuyHa Mymauusa u nem go oCem cnhopaguyHu
Mymayuu NOHaCMoAWEM CE NpuemMam 3a 3Ha4YuMu
(Taba. 1).

EguHcmBenama uzBecmua HacaegcmBeHa 2e-
HemuyHa mymauua, cBbp3aHa ¢ paka Ha wumo-

BugHama xae3a, e moykoBa mymauua 8 RET npo-
mooHkoeaeHa, koamo Bogu go pazBumue Ha megy-
AQpeH mupeougeH KapuuHoMm. Xunome3ama 3a
acouuayuna Ha MegyaapHua KapuuHOM Ha wumo-
BugHama >xAe3a C onpegeAeHa 2eHemuYHa myma-
yuAa e uzkazaHa 3a nbpBu B kpaa Ha 80-me 20guHU
Ha MuHaAua Bek, HO mymayuama He e OuAa KOHK-
pemHo ugeHmudpuyupara go 1993 2. (3).

MepBama omkpuma cnopaguyHa mymauua
Nnpu KapuuHom Ha wumoBugHama >ae3a e onuca-
Ha npe3 1987 2. u BkalouBa 2eHemuveH gecpekm 6
cemeticmBomo Ha RAS npomeurume (4). Mpe3
1990e2. ca ugeHmudguuupaHu comamuyHu RET/PTC
MpaHCAOKaUUU NPU NanuAapeH mupeougeH Kapuu-
Hom. [pe3 1992 2. ca ugeHmucpuyupaHu P53 my-
mauuu NpU aHanAaacMuyeH mupeougeH KapuuHoOMm
u NTRKT mymauuu npu nanuaapeH mupeougeH
KapuuHom (5-7). CaegBa uzBecmeH nepuog Ha 3a-
muwue 68 omkpuBaHemo Ha 2eHemMuYHU Mymauuu
npu paka Ha wumoBugHama »ae3a go 2000 2., Ko-
2amo Npu POAUKYAAPHU MUPEOUgHU KapuuHOMU
ca omkpumu PAX8/PPARy mpaHcaokauuu (8). To-
Ba e nocaegBaHo om omkpuBaHemo npe3 2003 e.
Ha BRAF-mymauuu, nbpBo npu mearaHom, caeg mo-
Ba npu nanuaapeH mupeougeH KapuuHom. BRAF-
Mymauuume ca Hal-d4ecmume CoOMamuyHu Myma-
UUuU NpU nanuAapeH KapuuHom Ha wumoBugHama
*Ae3a u omkpuBaHemo um e BepoamHo egHO om
HaU-3Ha4yumume nocmuxkeHua 6 omkpuBaHemo Ha
2eHemu4HU mMymauuu npu u3yyaBaHe Ha paka Ha
wumoBugHama >kae3a Bvobwe (9).

Peguua uzcaegoBameau ca NpogbAXKUAU
MbPCEHEMO Ha 2eHemuyYyHama mymauyus, omazo-
BopHa 3a (pamuAHUA He-mMegyAapeH KapuuHOM Ha
wumoBugHama >kAe3a, HO Ma3u npegnoAazaema
mymauua Bce owe He e ugeHmuduyupaHa.

FeHemuyHu buomapkepu 3a mupeougeH
kapuuHom

Tv0 kamo pazkpuBaHemo Ha npudyuHume 3a
Bbv3HukBaHe Ha KapuuHoma Ha wumoBugHama
KAe3a HanpegBa, ugeHmudpuuupaHemo Ha 6Guo-
mapkepu, 6a3zupaHu Bbpxy 2eHemu4YHU Mymauuu,
ce uzmecmBa om ¢okycupaHe Bbpxy eguHuYHU
2eHeMUYHU MyMauuu KbmM MbpceHe Ha MOAEKY-
AAPHU CU2HaMypu U NaHeAu om MHokecmBeHu my-
mauuu. TakaBa npomaHa 6 nogxoga HacmwbnBa,
mbld kamo u3caegoBameaume ocb3HaBam, ue
npoeZpecuama om HOPMaAHa KAemKa KbM Mymop-
Ha KAemMKa e CAOXeH npouec, koumo BkatouBa no-
ckopo mHoxxecmBo e2eHemuuHu u eBeHmyanHo
enuzeHemu4HU cbbumus, koemo npaBu No-maAko
BepoamHo egHa eguHcmBeHa mymauua ga e om-
2oBopHa 3a Bb3HUKBaHe Ha chopaguyeH mupeo-
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Tabauya 1.

Mymauua AgeHom MNTK DTK ATK N3mouHuk
Yecmoma Ha cnopaguyHu my-
HoMU U pagataHu denomuno. | BRAF 0% 44% <% | 24% (39)
Be mupeouger kapyutom. RET/PTC npomuBopeuuBa |  35% 0% 0% (40)
RAS 13% 10% 40% 22% (41)
PAX8/PPARY 1% 0% 36% 0% (42)
P53 0% 1% 1% 55% (43)
NTRK1 HeacHa 12% HeacHa HeacHa (44)

INTK: nanuaapeH mupeougeH kapuyuHom, DTK: poaukyaapeH mupeougeH KapuuHOM,
ATK: aHanaacmuyeH mupeougeH KapuuHOM.

ugeH KapuuHom. Bmecmo moBa, wupok cnekmbp
Om pa3AUYHU Mymauuu moxke ga cmou 6 ocHoBa-
ma Ha cnopaguyHUA mMupeougeH KapUUHOM.

OmkpuBaHemo Ha eguHUYHUME 2eHemuyHU
mymauuu ocmaBa BaxkeH cpakmop B pazbupare-
MO Ha KapuuHo2eHe3ama, HoO eguHUYHUME Myma-
uuu He moz2am ga nocayxkam B KAuHUYHama npak-
muka kamo buomapkepu 3a pak Ha wumoBugHama
»ae3a. Maneau om AHK mymauuu ce npoyuBam
Kamo nomeHyuaAHU BGuomapkepu 3a mupeougeH
KapuuHom. Apyea obaacm Ha HayyHo uzcaegoBa-
meAcKku uHmepec obxBawa mukpocameaumHama
HecmabuAHOCM, KOAMO MOXe ga ce u3noa3Ba ka-
mo Guomapkep 3a pazBumuemo Ha paka Ha wu-
moBugHama »xaAe3a.

B okoao 70% om gobpe gucepeHyupaHume
MupeougHU KapuuHomu He ce omkpuBam npunok-
puBawu mymauuu Ha 2eHume RET, NTRK1T, RAS u
BRAF. Te3u 2eHu kogupam akmuBamopu Ha Kacka-
gama Ha mumozeH-akmuBupaHama npomeuH KuHa-
3a (MAPK). AepezyaupaHemo Ha nbma Ha
MAPK/ERK (u3BbHKkAEMBUYHA Cu2HaA-pea2yAupaHa
KuHa3a) uepae BaxkHa poaa npu mHo20 BugoBe kap-
uuHomu. MAPK/ERK nbmam ce cbcmou om KuHa3z-
Ha Kackaga Ha mpu HuBa, koamo ocbwecmBaBa
getcmBuemo cu upe3 nocregoBameaHo akmuBu-
paHe u ¢pocopuAaupaHe Ha mumozen-akmuBupa-
Hama npomeuH KuHa3Ha kuHa3a (MKK) RAF,
MKK1/2, u ERK1/2. B HopmaaHu kaemku, MAPK/
ERK nbmam obukHoBeHo ce akmuBupa om mumo-
2€HU U (paKmopu Ha pacmexa, Koemo uma 3a pe-
3yAamam pea2yAupaHe Ha Pa3AudHU KAEMbYHU NPO-
uecu, BkalouumeAHo pacmex, gudpepeHuuauus,
anonmo3a u npexxuBaemocm. Npu kapuuHomume
MAPK nbmam o6ukHoBeHo ce akmuBupa upes3
cBpobxekcnpecus, ycuaBare, uau mymauusa Ha no-
20pPHU CU2HAAHU KOMNOHEeHMU.

RET kogupa mupo3uH KuHa3zHua peuenmop

Ha pacmexXHU hakmopu, NpuHagAeXXauwu Kbm ce-
metcmBomo Ha 2auaaHua HeBpompoduueH ak-
mop (GDNF) (10). Mymauuume Ha RET, koumo
npuduHaBam cnopaguyHuA nanuAapeH mupougeH
KapuuHOM, Ca NO-CKOPO NpeHapexkgaHus, OMKOA-
Komo moukoBu mymayuu, NogobHU Ha HamepeHu-
me nNpu PamuAHUA MegUAAPEH MupeougeH Kapuu-
Hom. YcuaBaHe Ha cpyHkuuama Ha RET 2eHa Hac-
mbnBa, Koezamo nocaegHUAM ce NpeHapekga u ce
cBbp3Ba c HOB npomomop om 2eH, KOUMOo NOCMO-
AHO ce ekcnpecupa B kAemkume Ha mupougHume
(POAUKYAU.

ToBa Bogu go HekoHmMpoAupaHa nocaegBawa
cueHaauzauua u akmuBupaHe Ha MAPK nbma.
RET/PTC npeHapexkgaHuma ce cmamam 3a paHHu
cbbumua B8 mupeougHama mymopozeHe3a, mul Ka-
MO Me ca MHO20 Yecmo cpewaHu Npu KAUHUYHO
06e3cumMnmomHUME MaAKU NO pa3mep nanuAapHu
mupeougHu KapuuHomu (11); omkpuBam ce 6 cno-
paguuHua U paguauuoHHo-cBbp3aHua nanuAapeH
mupeougeH KapuuHom, npegumHo B8 nocaegHus,
kakmo u B gobpokauecmBeHu Ae3uu Ha wumoBug-
Hama >kAe3a.

3a Hal-marko 15 omgeaHu 2eHu e u3zBecmHo,
ye ce npeHapexkgam c RET 2eHa, koemo Bogu go
mymauuu, omzoBopHU 3a nanuAapHuA MupeougeH
KapuuHom, HO 80% om max ca npegcmaBeHu om
RET/PTC1 u RET/PTC3. INbpBama mymauusa e cBop-
3aHa ¢ gobpe guhepeHyupaH cnopeg XucCmoAo2uy-
Hama cu xapakmepucmuka KapuyuHom u no-gobpa
npoezHo3a (12,13), gokamo nocaregHama e cBbp3a-
Ha ¢ no-azpecuBHu BugoBe mymopu. Bucoka uec-
moma Ha RET/PTC npeHapexgaHua ge omkpuBa
NpU NanuAapeH KapuuHom Ha wumoBugHama >ae-
3a, uHgyuupad om Bucoku HuBa Ha paguauusn B pe-
3yamam Ha agpeHu aBapuu (Hanp. 8 YepHobua) uau
npu AbyereveHue. RET/PTC npeHapeskgaHuama ca
CbW,0 Yecmo CpewaHu nanuAapeH KapuuHom Ha

Endocrinologia vol. XXII Ne1 /2017
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Memuwga Ha 2eHemuyHU mymauuu, cBbp3aHu cbc cnopaguyeH KapuuHom Ha wumoBugHama >ae3a.
Cyuma ce, ye cnopaguuHuam mupeougeH kapuuHom B8b3HukBa no mpu HezaBucumu KAeMbYHU NbMUWA
6 3aBucumocm om Buga Ha cnopaguyHama 2eHemuuHa mymauus, koamo Bogu go pazBumuemo my.

PI3/AKT Parthway
PI3K/AKT nbm

MAPK Parthway
MAPK nbm

KaembyHa

- \
N,
- . . N Nuclear Membrane
Proliteration, Differentation, Survival ¢ HykneapHa mem6paHa
Mpoaugepayus, JupepeHyuayus,

MpexkuBsemocm

T O60o3Hauaba uzBecmHu 2eHemuuHu mymauuu, cBbp3aHu CbC cCnopaguyHUA NAanuAapeH KapuuHom. Mymauuume Ha
MAPK nbma ca cBbp3aHu ¢ nanuAapeH mupeougeH KapuuHOM.

* O603HauabBa uzBecmuu 2eHemuuHu mymauuu, cBbp3aHu CbC CNOPaguYHUA (POAUKYAAPEH MUPEOUgeH KapuuHOM.
CnopaguuHu mymauuu Ha nbma PI3K/AKT ca cBbp3aHu ¢ hoaukyrapeH mupeougeH KapuuHom. B mpemua nom, mymauuu
Ha agpeHua peuenmop PPAR-zama ca cBbp3aHu ¢ poaukyArapeH.

Th = xopmoHu Ha wumoBugHama xae3a, TR = peuenmop Ha xopmoHume Ha wumoBugHama xae3a, NGF = HepBer
pacmexxeH ¢pakmop, GDNF = HeBpompocpuyeH chakmop, NPOU3X0XK3aW, Om 2AUaAHAMa KAEMbYHa AUHUA

wumoBugHama »xae3a 8 gemcka Bv3pacm. AOXKUMU Kamo KAUHUYHU Buomapkepu.

RET/PTC npeHapexkgaHuasma uzpaam BaxHa MogobHu npeHapexkgaHua Ha peuenmopa C
X0AA 3a pa3zzagaBaHe Ha npuyuHume 3a cnopaguy-  Bucok adpuHumem Ha HepBHua pacmexeH ak-
Ha u3aBa Ha mupeougeH KapuuHom, Ho He ca npu-  mop (NGF) cbwpo ca Hameperu B yoBewku nanu-
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AQpeH mupeougeH KapuuHoOM, Makap u ¢ no-caabo
paznpocmpareHue (14). HeBpompoduuHuam mu-
po3uH kuHazeH mun 1 2eH (NTRK1) kogupa mupo-
3UH KUHa3HUA peuenmop Ha KAembyHama noBbpx-
Hocm, uzBecmer kamo NTRK1, koimo ce cBbp36a
HezoBua AucaHg NGF. Caeg cBbp3Bane ¢ NGF,
NTRK1 peuenmopbm akmuBupa RAS npomeuHu,
koumo om cBoa cmpaHa ca omzoBopHu 3a cuzHa-
Au3upaHe npe3 MAPK nbma

U KOHMpoAUpaHe Ha KAembyHama npoAudgepauus,
gudpepeHuuauua u anonmosa (Que. 1) (15).

B cpegama Ha 90-me 20guHuU Ha muHaaua Bek
e HamepeHo 4e, 3 2eHa — mponomuo3uH 3 (TPM3),
mpaHcAouupaH npomomopeH peauoH (TPR), u TRK
caam 2eH (TFG), ce npeHapexxgam ¢ NTRKT ¢ 06-
pazyBaHe Ha mpaHcAoKauuu, koumo ca cBbp3aHu
C nanuAapHua mupougeH kapuuHom (7,15). NTRK1
mpaHcaokauuume ca cBbp3aHu camo ¢ Bvb3HuKBa-
He Ha nanuAapeH mupougeH KapuyuHOM, HO ce om-
kpuBam ¢ MHO20 no-Hucka yecmoma (5-15%) om
RET mpancaokauuume uau BRAF moukoBume my-
mauuu. Maakomo npoyuBaHua no omHoweHue
npoz2Ho3ama Ha 3aboaaBaHemo nokazBam, ue
NTRKT mpaHcAaokauuume ca acouuupaHu C NO-AO-
wa npozrHo3a 6 cpaBrueHue ¢ RET mpaHcaokauuu-
me (16).

RAS npomooHkozeHbm Kogupa 3 pa3AuvHu
membparHo cBop3zaHu GTP npomeunu: H-RAS, K-
RAS u N-RAS. AkmuBupaHemo Ha moukoBu myma-
yuu B RAS 2eHume npegu3BuxBa ycuaBaHe Ha cue-
HaAHama mpaHcgykuua u npe3 gBama nbma - Ha
MAPK u Ha PI3K/Akt. (17,18), koemo Bogu go abe-
paHmMHa KAembYHa hpoAudepauua u gudepeHuua-
uua. Mpu mymopume Ha wumoBugHama >kAe3a
Hal-1yecmo cpewgaHume RAS mymauuu ca 6 2eHa N-
RAS, nocaregBaHu om H-RAS, u Hal-Hakpaa 68 K-RAS.

RAS mymauuu ce omkpuBam npu wupok
cnekmbp om mymopu Ha wumoBugHama xae3a,
BKAIOUUMEAHO (POAUKYAAPHU ageHOMU, (POAUKY-
AQpPHU Kapuu-HOMU, hanuAapHU KapuuHomu, crabo
gudpepeHuupaHu u HegudepeHuupaHu KapuuHo-
mu. No-vecmo, obaue, me ca cBvbp3aHu ¢ POAUKY-
AapHume B cpaBHeHue c nanuaapHume mymopu.
RAS mymauuu ca ugeHmuduuupaHu 8 gobpoka-
yecmBeHu HOAUKYAAPHU ageHoMU, HO ocmaBa He-
ACHO gaAu RAS-noAo>KumeAHUmMe OAUKYAApHU
ageHoMU umam no-zoaama BepoamHocm 3a maAue-
HuzupaHe (19). Yecmomama Ha mo3u Bug myma-
uua npu gobpokavecmBeHume Bb3Au Ha wumo-
BugHama >Ae3a e mexkgy 20% u 40% (20).

BRAF e uaeH Ha RAF cemelicmBomo Ha ce-
puH/mpeoHuH kuHazume (A, B u C) u e komno-
HeHm Ha RAF-MEK-ERK cuzHaaHua mogya. Te3u
npomeuHu npenpegaBam cuzHaau om membpan-
Ho-cBbp3aHu peuenmopu Kbm nocaegBawume pe-
2yaamopu Ha MAPK nbms, koumo 8 kpadHa cmem-

Ka KOHMpPOAUpPAmM eKcnpecuama Ha HAKOAKO 2eHa,
omzoBopHU 3a KAembyHamMa npoAudepayun, gu-
pepeHuuauua u anonmosa (Que. 1).

MoBeuemo BRAF mymauuu ca npegu3BukaHu
om egHa eguHcmBeHa moukoBa mymauus, Koamo
3amecmBa BaauH 3a 2aymamuroBa kuceauHa 6 no-
3uyua 600, u e onpegeaeHa kamo BRAFV600E. My-
mauuama BRAFV600E 8 momeHma e Hal-1yecmama
2eHemMuUYHa Mymauus, HamepeHa Npu nanuAapeH
mupeougeH KapuuHom (29-83%) (21). Cowo maka,
masu mMymauua e Yecmo cpewaHa npu BapuaHm
Ha nanuAapeH mupeougeH KapuUuHOM C NPOJbAR0-
Bamu kaemku, caabo gupbepeHuupaH mupeougeH
KapuuHoOM, HegudgepeHuupaH mupeougeH Kapuu-
HOM OmM nanuaapeH npou3xog. NMocaegHama my-
mauua pagko ce omkpuBa 6668 dorukyrapHu He-
onAa3mu Ha wumoBugHama >kae3a (22). Apyea ak-
muBupawa BRAF mymauusa - BRAFK601E, e ycma-
HoBeHa 6 mupeougHu ageHOMU U (POAUKYAAPEH
BapuaHm Ha nanuAapeH MupeougeH KapuuHOM
(23,24). Mymauuama BRAF V600E, 3aegHo c
RET/PTC pazmecmBaHuama ca omaudumeneH be-
A€2 Ha paka Ha wumoBugHama Ae3a u 6oAwUHC-
mBomo HegemepmuHupaHu Bb3au Ha wumoBug-
Hama >Ae3a, Hocewu Koamo u ga e om me3u gBe
mymauuu, ce okazBam 3arokauecmBeHu Npu OKOH-
yameAeH Xxucmoaoz2u4deH aHaau3z (20,25). Kamo ug-
AO, Yecmomama Ha pa3znpocmpaHeHue Ha BRAF
mymauuume B HegemepmuHupaHume Ae3uu Ha
wumoBugHama >ae3a Bapupa mexgy 15 u 40%
(26-27), gokamo HocumeAacmBo Ha me3u myma-
yuu ce HabalogaBa B Hal-marko 45% om Kaacu-
yeckua BapuaHm Ha nanuAapHua mupeougeH
KapuuHom (9,28).

Hakou, Ho He Bcuuku u3zcaegoBameau ycma-
HoBaBam, ue akmuBupawu BRAF moukoBu myma-
uuu Bogam go Bucoka cmeneH Ha 3a0kavecmBeHa
mpaHcopmayun Ha ageHomume U ce acouuupam
€ no-kbcHa Bb3pacm Ha u3zaBa Ha Ae3uama, ekcm-
pa-mymopHo pazpacmBaHe, memacmaszu 8 Aumd-
Hume Bb3Au u no-Bucok npoueHm Ha peuuguBu
(22 29). EguH ckopoweH mema-aHaau3 Bopxy 1168
nayueHma nomBuprkgaBa Bpb3ikama Ha mymauusa-
ma BRAFV 600E ¢ no-meykka KAuHU4Ha u3aBa, Kak-
MO U C no-u3zpa3zeHa ekcmpa-mymopHa uHBazus
(30, 31). C o2aeg poas Ha buomapkep, BRAF ce om-
kpuBa noumu uzkatouumeaHo 6 nanuaapHu mupe-
OUQgHU KapuuHOMU, U MOXe ga ce u3noa3zBa kamo
omaudumeneH beae2 3a mo3zu Bug mymop. BRAF
ce cMama CbWo 3a HOCUMEA Ha No-A0Wa NPO2HO-
3a 6 cpaBHeHue CbC cnopaguyHume Mymopu Ha
wumoBugHama >kae3a, Nnpu Koumo He ce omkpuBa
masu mymauus, HO 3a ga ce gokaxe KAuHuuyHama
3HAYUMOCM Ha MO3U hakm 3a onpegeanHe Ha me-
paneBmuuHomo noBegeHue, ca Heobxogumu no-
Beue npocnekmuBHu npoyuBaHus.
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Mapug MumeBa u compygHuyu

DoAukyrapHUME MUPEOUGHU KapUUHOMU Ce
xapakmepuzupam ¢ RAS moukoBu mymauuu uau
(32) PAX8/PPAR npeHapexgaHua (33). PPAR-zama
e agpeH peuenmop, ydyacmBaw, 6 koHmpoaa Ha
KAEMbYHUA UUKbA U anonmo3ama. PAX8 e mpaHc-
KpunuuoHeH pakmop, yuacmBauw, 8 pazBumuemo
U pe2yaupaHemo Ha cneuudpuyHu 3a wumoBugHa-
ma >aAe3a 2eHu. AbHopmHa mpaHcaokauua Bogu
go cauBaHe (py3un) Ha PAX8 npomomopa c PPAR-
2ama 2eHa, Npu Koemo ce opmupa mymupaa
PAX8/PPAR-2ama caasm npomeuH (PPFP), koemo
Bogu go uHakmuBupaHe Ha guBua mun PPAR-2ama
2eH. PAX8/PPAR-zama mpaHcAokauuu ca Hamepe-
HU npegumHo B8 goAaukyrapHU MuUpPEoUgHU Kap-
uuHomu. ObBave, me cbwo mMaka ce omkpuBam,
makap u ¢ gocma no-Hucka yecmoma, 6608 goau-
KYAQpPHU ageHOMU U NnanuAapHuU KapuuHoMmU.
PAX8/PPAR-zama mymauuume ca cBbp3aHu mu-
NUYHO C POAUKYAAPEH pak Ha wumoBugHama >ae-
3a, koimo ce noaBaBa B no-paHHa Bb3zpacm u no-
yecmo npomuya cbe cbgoBa uHBazua. Ta3zu npeg-
pa3noAo>KeHoCm Kbm paHHa cbgoBa uHBazua 03-
HauyaBa, ue MaAKOMO MYMOpU C Me3u Mymauuu ca
omkpumu 6 npe-maAu2HEHO CbCMoOAHUE, €mo 3a-
wo 6 marvbk 6pol POAUKYAAPHU ageHOMU ce go-
kazBa mymauuama. Kamo 6uomapkep, PAX8/
PPAR-zama npeHapexxgaHemo e CUAeH UHguKa-
mop, Ye MYmopsbm e POAUKYAAPEH KAPUUHOM CbC
CKAOHHOCM KbM paHHa cbgoBa unBa3zuq, HO camo
no cebe cu He e gocmambyHo yyBcmBumeaeH u
cneyuduyeH nokazamea, 3a ga ce u3znoa3zBa ca-
MOCMOAMEAHO 3a HageXXgHOo pa3epaHudvabaHe Ha
gobpokauecmBeHu om 3A0kadecmBeHu POAUKY-
AapHU Heonaa3zmu. Bonpeku moBa, ako 668 poau-
KyAaapHa HeonAazma e HamepeHa PAX8/PPAR-zama
mymauus, ceuwecmByBa 2oaama BepoamHocm Ae-
juama ga npozpecupa kbm pazBumue Ha POAUKY-
AapeH KapuuHom (19). PAX8/PPAR-2ama caam npo-
meuH ce omkpuBa 8 23-63% om hoAukyaapHume
MupeougHU KapuuHOMU, KOEMO uma 3a pezyamam
cBpobxakmuBupaHe Ha kKaembyHama npoAudepa-
uua u gudgepeHuyuauua. RAS moukoBume myma-
uyuu u BRAF mymauuama V600E npeobaagaBam 6
canabo gudhbepeHuupaHume U HegudepeHyupaHu-
me mupeougHu KapuuHomu (19, 34, 35).

B aHanaacmuyHume (HegughepeHyupaHu) mu-
peougHu KapyuHomu decmo ce omkpuBam p53
mymauuu (36,37). P53 e BaxkxeH mymop-cynpeco-
peH 2eH, koumo peayaupa npeycmaHoBaBaremo
Ha KAEMbYHUA UUKbA U anonmo3ama. Koeamo eg-
Ha kaemka e yBpegeHa, p53 e omzoBopeH (upe3
Kackaga om pea2yAupawiu akmopu), Kakmo 3a
cnupaHe Ha KAembUHUA UUKDbA, 3a ga ce gage Bb3-
MOKHOCM 3a Bb3cmanoBaBaHe Ha AHK, maka u 3a
UHUUUUpaHe npouec Ha anonmo3a B8 mexko yBpe-

geHume kaemku. o me3u HavuHu, p53 gelicmBa
3a npegomBpamaBare npeBpbwaHemo Ha yBpe-
geHume kaemku 6 mymopHu. Mymauuu, Koumo
npuduHaBam uHakmuBupaHe Ha p53 2eHa, mozam
ga 6vgam HamepeHu 8 go 50% om Bcuuku 3A0Ka-
yecmBeHu npouecu npu xopa, npaBelku me3u my-
mauuu HalG-yecmume npu yoBewku KapuuHomu
(38). P53 mymauuume ca yecmo cpewaHu B caa-
00 gudepeHyupaHume u HegudepeHuyupaHume
KapuuHomu Ha wumoBugHama xae3a u 6 kaembu-
HU AUHUU Ha MUPEoUgeH KapuuHOM, HO ca pAag-
Kocm 3a gobpe gugepeHuupaHume mupeougHu
KapuuHomu. Tazu xapakmepucmuka Ha paznpocm-
paHeHuemo noka3Ba, ye HakakBo nbpBoHauyaAHO
mpuzepupawo cbbumue gecmabuauzupa AHK Ha
Kaemkume Ha wumoBugHama >kae3a, koemo Bogu
go obpa3yBaHe Ha mupeougeH KapuuHOM, a CAeg
moBa nbpBoHauarHO cbbumue, p53 mymauuume
Bogam go npozpecupaHe Ha MupeougHuUA Kapuu-
HOM gO HegugepeHuyupaHo cbcmosaHue (39). Tazu
KOHUeNuua nomaza ga ce obacHU 20AamMama vec-
moma Ha p53 mymauuume B8 aHanaacmuyHume
KapuuHomu Ha wumoBugHama >xae3a 6 cpaBHe-
Hue ¢ gobpe gugepeHuyupaHume KapuuHOMU.
CowecmByBam u gokazameacmBa, ve uHakmu-
BupaHemo Ha p53, npuduHeHO om gpyau Cbbu-
muA, Pa3AUYHU OM HaAU4Yuemo Ha mymauuu,
MoXe ga uepae poaa 6 pazBumuemo Ha gobpe
gugpepeHyupaHume mymopu Ha wumoBugHama
xae3a (40,41).

MegyaapHume mupeougHu KapyuHOMU MO-
2am ga Bb3HUKHamM cnopagu4Ho uAu kKamo Ae3uu 6
cbcmaBa Ha aBmo3zomHo-gomuHaHmHume MEH 2
cuHgpomu (MEH 2A MEH 2B, dpbamureH megyaapeH
mupeougeH KapuuHom). MEH 2 cuHgpomume ce
npuduHaBam om 2epmuHamuBHU moukoBu myma-
uuu, koumo npeBpbwam RET 8 gomuHaHmeH oHKO-
2eH (42). Mpu Bcuuku cayuyau ¢ MEH 2A, mymauuu-
me Ca HaCOYeHU KbM eKCmpaueAyaapHume yucme-
unoBu ocmamwuu 68 RET. Mpu Hag 80% om cayua-
ume MEH 2B ce npuuunaBa om cybcmumyuuama
Met918Thr 8 kuHazHua gomelH Ha peuenmopa.
IMpubausumeaHo 40% om cnopaguyHume megy-
AQPHU KapuuHomu Kpuam moukoBu mymauu 6 RET.

RET 2zeHbm, nopBuam npomo-oHKO2€eH, ugeH-
mucpuyupaH npe3 1985 2. (43), kogupa RET peuen-
mopa: mupo3uH-kuHa3a, cBbp3aHa ¢ naazmeHama
membpaHa, koamo ce ekcnpecupa 8 HeBpoeHgok-
puHHU U HepBHu kaemku. ToBa o3HauaBa, ye npo-
gykmbm Ha RET 2eHa ce ekcnpecupa 6 HopmaaHu
MupeougHU napagpoAukyaapHu uau C-kaemku, HO
He u 6 HopmaAHU MupoOUgHU POAUKYAAPHU KAEMm-
Ku. MnoxecmBeHama eHgoOKpuHHa Heonaa3us
mun 2A (MEH 2A) ce acouuupa c gedpekm 6 xpo-
mo3oma 10 cnopeg gaHHu om 2eHomHo cBbp3aH
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»AUHKUQ>XX" aHaAu3 npe3 1987 2., koezamo AokaAu3a-
uuama Ha RET 2eHa e Bce owe HeuzBecmHa (44).
Ha caegBawama 2oguHa HykAeomugHama nocae-
goBameaHocm Ha 2eHa Ha RET e Beue onpegeneHa
u npe3 1989 2. RET 2eHbm e AokaauzupaH B8 xpo-
mo3oma 10q11,2 (45, 46). MNpe3 1991 2., ,AUHKU-
gk” aHaau3 666 pamuauu Ha nauueHmu ¢ MEH 2A
cmecHaBa Bpv3zkama ¢ xpomozoma 10q11,2, B ko-
amo xpomo3oma no moBa Bpeme ce 3Hae, ye e AO-
kaauzupaH RET 2eHvbm (47). ToBa omkpumue ce
nomBbpxkgaBa npe3 1993 2., cbwama 2oguHa, 6
KOAMO ca OMKpUMU cneyuuyHu 2epMmuHamuBHu
mymauuu Ha RET 2eHa 68 pamuauu ¢ MEH 2A.
Te3u gpakmu okoH4ameAHo nomBbp>kgaBam aco-
yuauuama Ha RET moukoBume mymauuu 6 xpomo-
3oma 10g11,2 ¢ pazBumuemo Ha megyaapeH Kap-
yuHoMm Ha wumoBugHama >ae3a (48, 49,50). Te3u
Mymauuu ce omkpuBam cbwo npu nayueHmMu ¢
MEH 2B u 8 cemetcmBa c hamureH megyaapeH
mupeougeH KapuuHom, koumo pa3zBuBam camo
mo3u kapuuHom 6e3 gpyau cbnbmcmBawu eHgok-
puHonamuu.

ToukoBume mymauuu Ha RET 2eHa, koumo
npegu3zBukBam megyrapeH mupeougeH Kapuu-
HOM, umam 3a pezyamam noBuweHa pyHKuUA Ha
RET peuenmopa. Mymauuume Ha RET 2eHa, uHgy-
uupawu 3az2yba Ha doyHkuyua Ha RET peuenmopa,
He Bogam go megyrapeH mupeougeH KapuuHOM,
HO Mo2am ga npudyuHam 6oaecm Ha Hirchsprung u
BpogeH mezakoAoH. VgeHmudpuyupaHu ca MHO-
»>kecmBo uHguBugyaaHu moukoBu mymauuu 6 RET
2eHa, koumo ca goBeau go ycmaHoBaBaHe Ha 2e-
HOMUN-heHOMUNHU KopeAauuu U cmpamudpuyu-
paHe Ha HacaegcmBeHua megyrapeH KapuuHOM Ha
wumoBugHama xae3a 8 mpu puckoBu 2pynu (Hu-
Ba 1, 2 u 3). Tesu HuBa KopeAupam ¢ 2eHomuna,
Kakmo u ¢ Bv3pacmma Ha u3zaBa u cmeneHma Ha
azpecuBHocm Ha MupeougHUA KapUUuHOM, Kamo
npu HuBo 1 mymauuume ca Hal-crabo azpecuBHu,
a npu HuBo 3 - Had-cuaHo aepecuBHu. Tvl kamo
neHempaHmHocmma Ha paka Ha wumoBugHama
xae3a e noumu 100% npu nauueHmume c RET
moukoBu mymauuu, npogusakmuyHama mupeo-
ugekmomua ce2a e CMaHgapmHo AedeHue npu
Bcuuku navuueHmu ¢ me3u mymauuu. AKmyaHu-
me npenopbku npuzoBaBam kbm npogurakmuy-
Ha mupeougekmomua 866 Bvzpacmma mexgy 5 u
10 2. 3a Auua ¢ mymauuu om HuBo 1, He no-KbCHO
om 5-2oguwHa Bb3pacm npu mymauuu om HuBo
2, u npu nocmaBaHe Ha guazHO3ama UAU He no-
KbCHO om b6-mecevHa Bb3pacm npu mymauuu om
HuBo 3 (51, 52). MNo-paHHo onepamuBHO AeuveHue
€ Nnoka3aHo Npu Me3u nayueHmu, Koumo He ca
KaAUUMOHUH-0MpUUameAHU U exo2pagpckomo u3-
caegBare He e omxBbpauro ageHom Ha wumoBug-
Hama >kae3a. FfeHemuuHomo mecmyBaHe, 6uBalku

no-yyBcmBumeaHo u cneuuduyHo, uzmecmBa mo-
HUMOPUPaAHEeMO Ha CEPYMHUA KAAUUMOHUH 3a om-
kpuBare Ha Auuama, nogamauBu Ha pazBumue Ha
hamureH megyaapeH mupeougeH kapuuHom (53).
Ako HuBomo Ha cepymHua KaAuumoHuH e noBu-
weHo uau ce omkpuam B6b3Au npu yampaszBykoBo
u3caegBaHe Ha wumoBugHama >kAe3a, e noka3aHo
onepamuBHo AeueHue. [oHacmoawem, Hacaegem-
BeHume moukoBu mymauuu Ha RET ca Hal-cneuu-
puuHume HGuomapkepu B KAUHUYHAMa npakmuka
3a guazHOCMUUUpaHe Ha hayueHmu, KOumMo we ce
pazBuBam megyrapeH mupeougeH KapuuHom. Ao
MomeHma Hama gpye moakoBa uyBcmBumeneH u
cneuudpudeH Buomapkep Npu guazHoCMuUupaHe-
mo Ha KapuuHomume Ha wumoBugHama >xae3a.
Hakou om mapkepume, BkAloUUMEAHO 2arek-
muH-3, Hector Battifora me3omeauaaHa kaemka-1
(HBME-1), obpamHa mpaHckpunmasza Ha voBewka
menomepaza (hTERT), meaomepaza, mukpo PHK,
AHK-tppaemeHmu, myamuzeHHu aHaauzu ce aBa-
Bam mHozoobewaBawu 3a guazHocmuuupaHe u
gonbaBam xapakmepu3zupaHemo Ha Ae3uu C Kae-
MbYEeH amunu3bm, CYCNEKmMHa UUMOAO2UYHA Ha-
X0gKa U HaAuvue Ha (pOAUKYAAPHU CMpYKmypu.

3akAloyeHue

lMocaegHume 20guHuU Beaexkam pazwupaBa-
He Ha Nno3HaHUAMAa 3a PoAAMa Ha 2eHemu4yHume
mymauuu 666 Bv3zHukBaHemo Ha pazauuHume Bu-
goBe mupeougHu kapuuHomu. HampynBawume
ce gaHHU om peguua npoyuBaHua u mema-aHaAu3u
no3zBoaaBam ugeHmudpuuuparHe Ha 3aBucumocmu
MeXgy cneyuuYHU Mymauuu u HaKou heHomun-
HU Xapakmepucmuku Ha KapuuHOMUMe Ha wumo-
BugHama xxae3a, 6uBawu om cvwecmBeHo 3Hauve-
Hue 3a maxHama npozHo3a. CneuudpuyHume my-
mauuu mo2am ga 6bgam HageXkgHO ugeHmudu-
uupaHu 8 npobu om mupeougHa MbKaH yYpe3 Ho-
Bume Memogu U MOAEKYAAPHU MEXHUKU, KOemo
ga nognomozHe KAauHuuucmume B8 onpegeasHe Ha
Hal-nogxogawomo mepaneBmuuHo noBegeHue.
[MpurazaHemo Ha MOAEKYAApPHU memogu e goBeno
go pazpabomBaHemo Ha mHo20 4yBcmBumeaHu
MapKepu 3a guazHo3a Ha HoBoBb3HUKHaAU cAyyau
Ha pak Ha wumoBugHama Ae3a, 3a oueHka Ha na-
uueHmu c peuyuguBu, 3a onpegeaaHe Ha NPO2HO3a-
ma Ha KapuuHoma u 3a nocmonepamuBHomo npoc-
AegaBaHe Ha nauueHmume 6 Hacoka paHHO OMKPU-
BaHe Ha ocmambuHa u peuuguBupawa KapuuHOm-
Ha mbkaH. Emo 3awpo, BHegpaBaHemo Ha moAreky-
AAPHO-2EHEMUYHUA aHaAu3 3a no-gobpo xapakme-
pu3upaHe Ha Bb3aume Ha wumoBugHama >aAe3a e
obAacm Ha 20AaM HaydHO-U3CAegoBameAacku U KAu-
HUYEH UHmMepec.
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Opu2uHaanHa cmamus

ThyPRO-39bg: Aunz6ucmuuno 6arugupane Ha
cneyquruyHuA 3a mupeougHu 3adoaaBanun
BvnpocHuk 3a kauecmbo Ha u6bom ThyPR0O-39

lepeHoBa, XXyauema b.', Watt Torquil’>, AumaHo6a, bopaHa A’

'KauHuka no EHgokpuHoAaoz2ua u boaecmu Ha obmaHama,

YMBAA ,[Mpod. g-p Cm. KupkoBuu”, Tpakutcku YHuBepcumem, Cmapa 3azopa, bbazapus,
?Kamegpa no meguuuHcka eHgokpuHoAo2us, YHuBepcumem KoneHxazeH,

boAHuua Ringhospitalet, KonenxazeH, AaHus,

*Kamegpa no ncuxoaozua u yyxkgu e3uuu, MeguuuHcku YHuBepcumem,

Tpakutcku YHuBepcumem, Cmapa 3a2opa, bvazapua

Agpec 3a kopecnoHgeHyuA:

Mpod. g-p Xyauema leperHoBa, gm

KAuHuKa no eHgokpuHoAO2UA U Borecmu Ha obmaHama
YMBAA ,IMpod. KupkoBuu” ya. ,CmoaemoB” 2, Cmapa 3azopa

Pesiome

V6og: B kauHUYHama npakmuka om HapacmBawo 3HaveHue e oueHkama Ha kadecmBomo Ha >xuBom Ha
nauueHmu ¢ pa3AudHu 3aboaaBaHun, Kakmo u Ha egpekma om npoBexkgaHomo AeveHue Bbpxy pazAudHU ac-
nekmu om 3gpaBHua cmamyc, exkegHeBHua u couuaaHua >xuBom Ha xopama. M13noaz6am ce BvnpocHuyu, om-
yumawu KavecmBomo Ha >kuBom npu xopa ¢ pazaudHu XpoHuuHU 3a6oAaBaHun, kakBumo ca Hanpumep SF-36
u EQ-5D, Ho Bce no-2oaam uHmepec npegcmaBaaBam BbnpocHuuu, cBbp3aHu cbC cneyuuyHumMe Xapakme-
puCMuUKU Ha KOHKpemHomo 3aboaaBaHe.

Lleama Ha Hacmoawemo u3zcaegBane e ga ce npeBege u aunzBucmuuHo Baaugupa Ha 6bA2apcKu e3uk, Ha
BvnpocHuka ThyPRO-39.

Mamepuar u memogu ThyPRO e cneuudpuueH 3a nayueHmume ¢ mupeougHu 3aboaaBaHua BbnpocHuk
3a kayuecmBo Ha xxuBom. HezoBama kpamka Bepcusa - ThyPRO-39 e om ocobeH uHmepec, mul kamo ocBeH ve
e cneuuduyeH 3a nayueHmu ¢ gobpokavecmBeHu mupeougHu 3aboaaBaHun, mod Cbwo maka e 6bp3 u AeceH
3a NPUAO>KEHUE.

Pezyamamu 36bpuwerHo e audeBucmuuHo BaaugupaHe Ha BbnpocHuka ThyPRO-39 Ha GbA2apcku e3uk
cnopeg ymBbupgeHume npaBuaa.

3akarouerue: NpenopvuBame wupokomo npuroxeHue Ha ThyPRO-39bg cpeg 6bazapckume nauueHmu ¢
gobpokavecmBeHu mupeougHu 3aboaaBaHun, koemo 6u garo no-3agbabodeHa oueHka 3a Bb3moXKHUME Hapy-
weHua Ha kadecmBomo Ha »kuBom u noBauaBaHemo um om npuAazaHama mepanua.

KaroyoBu gymu: gobpokauecmBeru mupeougHu 3a6oaaBanus, kauecmBo Ha >xuBom, BbnpocHuk.

Bbpxy Puzuueckomo, COUUaAHOMO, NCUXOAO2UYHO-
MO/eMOUUOHAAHO U KO2HUMUBHO (PyHKUUOHUpaHe
Ha uHguBuga (1). CneyudpuuHume BbnpocHUUU 3a

YBog

OugeHkama Ha kauecmBomo Ha »kuBom cBbp3a-
HO cbe 3gpaBemo (KXKC3) npegcmabBaaBa onum ga
ce onpegeAu kak npomeHAauBume B o6xBama Ha
3gpaBHua cmamyc Ha vyoBeka (Hanpumep 3aboaaBa-
Hemo uAu He2080mo AeyeHue) ce omHacam go KOH-
KpemHu uzmepeHua Ha >xuBoma, koumo ca BaxkHu 3a
xopama kamo uaro (06wo KXXKC3) uau 3a xopama, Ko-
umo umam cneuuduyHo 3aboaaBare (cneyududHo
3a 3aboaaB8aHemo KXKC3). NMoBeuemo cxBawarua 3a
KXXC3 noguepmaBam ecpekmume Ha 6oaecmma

uzmepBaHe Ha kauecmBomo Ha >kuBom ce cuumam
3a no-yyBcmBumeaHu om obwume (2).
AobpokauecmBeHume mupeougHu 3aboaaBa-
HuUA U 3axapHusm guabem (3A) ca yecmu eHgOKpPUH-
Hu 3a6oaaBaHun, koumo 3acazam 2oaam Gpol nauu-
eHmu no cBema. Haauuuemo Ha gobpokauecmBeHu
3aboaaBaHua Ha wumoBugHama »Ae3a 3acaza 6 mHo-
20 acnekmu obwomo KXC3 Ha nauyuenmume (3, 4).
M3yuaBaHemo Ha kauecmBomo Ha >kuBom npu nauu-
eHmume cbe 3A 6 bbazapua gage uHpopmauua 3a
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cheyuuduyHUME HYXKgU Ha Xopama u nogobpu megu-
yuHCcKUmMe 2puku 3a max (5, 6), HO 3a nayueHmume ¢
mupeougHu 3aboaaBaHua B Bba2apus, Hamame cne-
uudpuuer BonpocHuk. B HayuHume u3caegBaHua ca
uznoa3BaHu pazAuYHU UHCMPYMEHMU 3a OueHKa Ha
npomeHume B KXXC3, Ho noHacmosawem 85-mouko-
Buam mupeoug-cneyudpuyer BonpocHuk (ThyPRO) e
Had-wupoko u3znoa3zBanuam om uzcregoBameaume
(7). Om masu 2aegHa mouka, ThyPRO ce npenopbu-
Ba 3a ouyeHka Ha KXXC3 npu nauueHmume ¢ gobpoka-
yecmBeHu mupeougHu 3aboaaBanua (8). Mopagu mo-
Ba, ue ma3u Bepcua e MaAKo No-gba2a, OM Cb3game-
Aume my b6e pazpabomeHa kpamka Bepcua ThyPRO-
39, HO cbC 3ana3eHu gobpu cBolcmBa 3a uzmepBaHe
Ha kauecmBomo Ha »kuBom (9). ThyPRO u HeaoB8ama
kpamka Bepcua ThyPRO-39 gHec ca npeBegeHu Ha
noBeye om 15 e3uka u ca ¢ goka3zaHa gobpa Baaug-
HOCM NpuU pasAudHUME KYAMypU U €mHOCU, CAeJO-
BameaHo Bb3moxkHoCcm ga ce ynompebaBa om xopa,
»kuBeewu B pazauuHu cmpanu (10).

Llea Ha Hacmoawemo u3caegBaHe e ga ce npe-
Bege u AuH2BucmuuHo Baaugupa Ha GbA2apcKu e3uk
BvnpocHukbm ThyPRO-39.

Mamepuaa u memogu

lMpuaoXeHa e cmaHgapmHama memoguka 3a
npeBog Ha BbnpocHuuu, cBbp3aHu cbC CbCcmoaHue-
Mo Ha nauueHmume u kadecmBomo um Ha >xuBom
(KX), ogobpeHa u npenopbuaHa om CBemoBHama
3gpaBHa opearuzauua. MoayueHo be cberacuemo Ha
cb3igameaa Ha BbnpocHuka 3a npeBoga.

MNpouegypama BkatouBawe:

MpeBogau ¢ pogeH Gbazapcku e3uk u cBobogHo
2o0Bopeuwy, aHzaulcku e3uk npeBege BbnpocHuka om
aHzAulCKu Ha ObA2apeku e3uk (nbpBa bbazapcka Bep-
cuq). Apye npeBogay, CbWwo ¢ pogeH GbA2apcKu e3uK U
cBob6ogHo 2080peuw, aHaAaulcku e3uk, HezaBucumo om
nbpBusn, npeBege BvunpocHuka om aHzaulcku Ha GbA-
2apcku e3uk (Bmopa Gbazapcka Bepcus). ABamama
npeBogauu cpaBHuxa cBoume Bepcuu u cveracyBaxa
obwa Bepcua (koHceHcycHa Gbazapcka Bepcus). Caeg
moBa, mpemu npeBogau ¢ pogeH aH2AUUCKU €3UK U
cBobogHo 208opew, 6ba2apcku e3uk, 6e nomoaeH 06-
pamHo ga npeBege Gba2apckama Bepcua Ha aHzaulc-
Ku e3uk (obpamHo npeBegeHa Bepcus).

Tazu obpamto npeBegeHa Bepcua 6e npeaaega-
Ha HEKOAKOKpamHo cbBmecmuo om e3ukoB KoHCyA-
maHm B cmpaHama, no3HaBaw, gobpe obracmma
HanpeBoga (BD), cb3gameaam Ha BbnpocHuka
ThyPRO-39 (TW) u 6ba2apcku eHgokpuHonoz (JG). ba-
xa HanpaBeHu gonbAHUMEAHU KOpeKuuu, C UeA goc-
Mmu2aHe Ha NbAHA UgeHMUYHOCM MeXXgy Gbazapckus
meKcm u cMmucbAa Ha Bbnpoca, cbzgageH om aBmopa.

Creg popmupaHemo my, BbnpocHukbm Thy
PRO-39bg 6e mecmBaH cpeg nem nauueHma c gob-
pokayecmBeHu mupeougHu 3aboaaBaHua C KoOz2HU-
muBHu uHmepBioupawu MEMOGUKU. AONbAHUMEAHU -

npomeHu Bb8 opmysupoBkume OGaxa HanpaBeHu,
Koeamo 6e Heobxogumo (camo egHa ppaza be npo-
MEHEHa Kamo mekcm, 3a onmumu3upaHe Ha pazbu-
paemocmma).

Bcuuku me3u emanu Ha npouegypama ca
CMPUKMHO gOKYMEHMUpPaHU.

Pesyamamu:

ThyPRO-39 6e npeBegeH u BaaugupaH Ha Gbacap-
CKU €3UK, Cb2AaCHO CMaHgapmHama memogoAo2ua 3a
npeBog Ha BbnpocHuuu, cBbp3aHu CbC CbCMoAaHUEmMo
Ha nayueHmume u kadecmBomo um Ha >xuBom.

ThyPRO-39 ce cbcmou om 39 Bvnpoca, 0606-
weHu 6 13 ckaau uzmepBawu pazauyHu acnekmu Ha
K>K, omHacawu ce 3a nayueHmu ¢ mupeougHu 3a60-
AaBaHus. Te BkarouBam obracmu om ¢puzukaaHUMe,
ymcmBeHu u couuaaHu acnekmu Ha (PyHKUUOHUpaHe-
mo u 6AazonoAayuyuemo Ha opz2aHu3ma Npu Xunomu-
peougu3bm, Xunepmupeougu3bm, HEMOKCUYHA 2ywa
U Mmupeoug-acouyuupaHa omaamonamus. ABaHage-
cemme o6ob6wabawu u egHama ¢ eguHcmBeH Bbn-
POC CKaAU ca: CKaAa 3a CUMNMOMU NPU HaAuvue Ha
2ywa, ckaaa 3a CUMNMOMU NPU XUNEPMUPEOUJU3bM,
cKaAa 3a CUMNMOMU NPU XUNOMUPEOUgu3bm, CKaAa
3a OYHU CUMNMOMU, CKaAa 3a CUMNMOMU 3a ymopa,
cKaAa 3a HaAuvue Ha Ko2HUMUBHU HapyweHus, CcKaAa
3a Haaudue Ha mpeBoxkHocm, ckara 3a genpecuB-
HOCM, CKaAa 3a OUgHKa Ha emouuoHaaHama uyBcm-
BumeaHocm, ckaaa 3a HaAuvue Ha HapyweHusa 68 co-
yuaaHua xxuBom, ckaaa 3a Haaudue Ha HapyweHua 6
exxegHeBHua >xuBom, ckara oueHaBawa HaAauvue Ha
Ko3memuyHu onaakBaHua u ckaaa 3a kayecmBomo
Ha »kuBom kamo uaro. Bbnpocume ce nozoBaBam Ha
CNoMeHUMe Ha nauyueHma 3a nepuog om 4 cegmuuu.

Bcexku Bonpoc e oueHaBan om nauueHma no 5
moukoBama ckaaa Ha Likert (0-4; 0 - u306wp He; 1 - maa-
Ko; 2 - B8 uzBecmHa cmeneH; 3 - gocma; 4 - MHO20/Ha-
NbAHO). Bcaka ckana Bapupa om 0 go 100 (cpegHama
cmoUHOCM Om movkume 3a ckarama *25), kamo no-8u-
cokuam 6pol mouku nokazBa no-row 3gpaBeH cmamyc.

Bpememo Heobxogumo 3a nonbaBaHe Ha Bobn-
POCHUKA € OKOAO 5 muHymu.

3a cneyugpudHume Bvnpocu, mora Buxme ye-
Aua ThyPRO-39bg BwvnpocHuk - bbacapcka Bepcua
(S1Appendix).

B 3akaloueHue

ThyPRO-39bg e pazbupaem u gobpe npuem om
nayueHmume BbNPOCHUK, AeCEH 3a KAUHUYHA ynom-
peba. ThyPRO-39bg ocuzypaBa Bvb3moxkHocm 3a u3-
mepBate Ha cneuyudpuuHume HapyweHus 8 kayecm-
Bomo Ha »kuBom, npuyuHeHu oM MupeougHumMe 3a-
6oaaBarua npu 6bazapckume nauueHmu. Hue npe-
nopbuBame ynompebama Ha ThyPRO-39bg 3a oueH-
Ka Ha kauecmBomo Ha >kuBom Ha GbA2apckume na-
yueHmu ¢ gobpokavecmBeHu 3aboanBaHua Ha wu-
moBugHama xae3a.

Endocrinologia vol. XXII Ne1 /2017




BvnpocHuk 3a
kayecmBomo Ha
>kuBom 3a
nayueHmu cbC
3aboagBaHug Ha
wumoBugHama

Xnesa

ThyPRO39bg

Hacmogawuam BvnpocHuk
kacae HayuHume, no koumo
3aboagBaHemo Ha wyumoBug-
Hama Xne3a e okasano Baug-
Hue Ha >kuBoma Bu.

Monag, omzoBopeme Ha Bceku
Bvnpoc kamo mapkupame B | v
omzoBopa, koumo Hau-nbAHO
ompasgaBa Bawemo MHeHue.
Ako He cme cucypHu kak ga
omzoBopume, moag, onumadu-
me ga gageme Bb3amorkHo Hau-
gobpua omzoBop.
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BvnpocHuk

- [TopBama yacm Ha BbnpocHuKa e 3a cumnmomume, ymopama, hamemma,
HacmpoeHuemo u 3gpaBemo.

+ Moaa ocHoBeme Bawume omzo6opu Ha moBa kak Hall-06wo cme ce
yyBcmBaau npe3 nocaegHume 4 cegmuuu.

© %%d(\\)\%
1. pe3 nocaegHume 4 cegmuyu UMaAu Au cme? \‘030@)\0 o %C\i\) o ‘506@ ““\0?}0
i) - yceware 3a nvaoma 8 obracmma va wusma... ... | s I e I
8 - uycmBo Ha HANPEKEHUE B ZoPAOMOL..rc [ — .
i) - uycmBo Ha guckomaopm npu npeeb@aied... L.l Lo 1 1]
fl) - mpenepeHe Ha POUEMET........o s I o I e I e
i) - CKAOHHOCM ga Ce NOMUME MHO20?....... s I e e I e I
i) - CopuebueHe (yckopeH Copgede PUMOHM o] J... I N e I P I

1) - 4ycmBUMEAHOCM KM CMYGEHO? v D ............... D ................. D ................. D ................ |:|
18) — PA3CMPOEH CMOMAXY v D ............... |:| ................. D ................. D ................ D
1w) - ycewaHe 3a cyxoma uAu ,nacbk” B ouumer....... D .............. D .................. |:| ................. D ............... D

ibb - 20Aama uycmBumearocm kbm cBemauHamar ....... D ............... D .................. |:| ................. |:| ................ |:|
1cd - nogyBaHe Ha pbuemMe UAU KPAKAMA? .o D ............... D .................. D ................ D ................ D
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BvnpocHuk

2. CregBawjume Bwvnpocu ca 3a yybcmBomo Ha ymopa
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Ha kakBomo u ga e buno?
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BvnpocHuk
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l1pe3 nocregHume 4 cegmuyu umaau Au cme?

6a) - uyBcmB0 38 Mb2a? o D ............... D ................. D ................. D ................ D
68 - uyBcmBo 38 HEWACMUE? o D ............... |:| .................. D ................. D ............... D

N
\9\0\(\% d “%%ch C 0
<
o @ S @

lpe3 nocaegHume 4 cegmuyu umaau Au cme?

70 - BneyamaeHue, Ye AeCHO ce cmpecupamer..... D .............. D .................. |:| ................. D ............... D
7d) - NPOMEHU B HACMPOEHUEMO? ... D .............. D .................. D ................. D ............... D

7b) - uyBecmBo, ue koHmpoaupame xuoma cu?.......... D ............... D .................. D ................. D ............... D

« OcmaHaaume Bbnpocu ca 3a moBa kak Bawemo 3a6oraBaHe Ha
wumoBugHama >xAe3a moxe ga e Bb3geiicmbBaro Bbpxy pazauuHu cmpaHu

Ha >xuBoma 6u.

8. Caegbawjume Bvnpocu ca 3a 63aumoomHoweHuama ¢ gpyzume xopa
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lNpe3 nocaegHume 4 cegmuyu 3aboraBaHemo Ha
wumoBugHama Bu >kae3a BUAO AU e npuyduHa ga:

@ - umame 3ampygrettus, kozamo cme cgpyeu . [ | [ [ ][] [ ]

xopa (Hanpumep cbnpyz/a, geua, npuamea/
npuameAka, NpuameAu UAU gpyau)?
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BvnpocHuk

9. CaregBawjume Bovnpocu ca 3a exegueBHume Bu gedHocmu

N\
oL RY
lpe3 nocregHume 4 cegmuyu 3aborsBaHemo Q W 2
6 6 8 SRR IR o O
Ha wumoBugHama 6Bu >xae3za cmabBaro Au e RS W& o o W

npuYyuHa ga:

92) - umame 3ampygHeHus B ynpabaeHuemo Ha ... D .............. D .................. D ................. D ................ |:|

exegHeBHua Bu xxuBom?

9 - He cme B cbcmosHue ga ydacmBame 6 .. D ............... D .................. D ................. D ................ |:|

xuBoma okono Bac?

9¢) - uyBcmBame, ue Bcuuko, koemo npaBume ... D ............... D .................. D ................. D ............... D

Bu omuema noBeue Bpeme?

11. 3aboraBanuama Ha wjumoBugHama xreza (MAXHOMO AeyeHue) Mo)xe ga oKaxkam
6v3geiicmBue Bovpxy BvHwHua Bug (Hanpumep ga npuyuHu nogyBane Ha wuama,
nogyBaHe Ha Auyemo, pvyeme uAu Kpakama, npomaHa 6 mezaomo uau o4ume)

DO
lNpe3 nocregHume 4 cegmuyu, S o &%QQ‘(\
O™ o N NG 20
N RN R

113 - 3a00na8aHemo Ha wumoBugHama Bu
XAe3a 0ka3ano Au e Bv3geticmBue Bvpxy

Bawus BvHweH Bug (Hanpumep nogyBane .| |:| ............... D .................. D ................. D ............... D

Ha wusma, npomaHa B ouume u meaaomo)?

11d - npumecHaBaa au Bu e HayuHbM, NO KOUMO  ...... D ............... D .................. D ................. D ................ |:|

Bu 2regam okoAHUME?

116 - 3a00r98aHemo Ha wumoBugHama Bu . D ............... D .................. D ................. D ............... D

KAe3a oka3a Au 6b3getcmBue Bopxy
uzbopa Bu Ha gpexu?

12. NMocaegHua Bvnpoc e 3a cmenenma, 68 koamo 3aboaaBanemo na wumoBugHama 6Bu
JKAe3a e okazaro BauaHue 6vpxy yeausa 6u xuBom npe3 nocregHume 4 cegmuyu

llpe3 nocregnume 4 cegmuyu, WL

12 - 3ab0ra68aHemo Ha wumoBugHama Bu
KA€3a OKa3a Au ompuuameaHo Bauatue

6vpxy kauecmBomo Ha xuBoma Bu? ] [ [T (] [ []

Moans, BbpHeme ce 8 Hadaromo, 3a ga ce yBepume, ye cme omeoBopuau Ha Bcudku Bvnpocu.

brazogapum Bu 3a nomowyma, K0AMO HU Okazaxme, Kamo nonvAHuUxme mozu 6snpocHuk!
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Introduction: 1t is very important in clinical work to evaluate the quality of life of patients with various diseases,
as well as the influence of medical treatment on various aspects of health status and the daily and social life of the
patients. The questionnaires used, such as SF-36 and EQ-5D, reflect the quality of life of people with various chronic
diseases but of more interest are the questionnaires related to the specific characteristics of the particular disease.

Material and methods: For patients with thyroid diseases such a questionnaire is ThyPRO (Thyroid - Specific
Patient Reported Outcome). For us, its short form - ThyPRO-39 is of particular interest, because besides being spe-
cific for patients with benign thyroid diseases, it is also short and easy to use.

Aim: The aim of current study was the translation and the validation in the Bulgarian language of the ThyPRO-
39 questionnaire.

Results: A linguistic validation of the questionnaire ThyPRO-39bg was prepared in the Bulgarian language
according to the established rules.

Conclusion: We recommend the wide use of ThyPRO-39bg among Bulgarian patients with benign thyroid dis-
eases, which would then allow a more thorough evaluation of the possible disturbances to their quality of life and

the influence of the applied therapy.

Key words: benign thyroid diseases, quality of life, questionnaire.

Introduction

The assessment of health related quality of life
(HRQL) represents an attempt to determine how vari-
ables within the dimension of health (e.g., a disease or its
treatment) relate to particular dimensions of life to be
important to people in general (generic HRQL) or to
people who have a specific disease (condition-specific
HRQL). Most conceptualizations of HRQL emphasize
the effects of disease on physical, social/ role, psycholog-
ical/emotional, and cognitive functioning (1). Specific
questionnaires for measuring the quality of life are con-
sidered to be more sensitive than general ones (2).

Benign thyroid diseases and diabetes mellitus are-
frequent endocrine diseases and affect a great number

of patients worldwide. The presence of benign thyroid
diseases affects in many aspects the generic HRQOL
of patients (3, 4). The study of quality of life among
patients with diabetes mellitus in Bulgaria provides
information on the specific needs of people and to
improve medical care for them (5, 6). However, for
patients with thyroid diseases in Bulgaria we do not
have a specific questionnaire. Different instruments
are used in studies to assess the changes in HRQOL,
but the 85-item thyroid-specific patient reported out-
come measure (ThyPRO) nowadays is the most exten-
sively evaluated questionnaire (7). In this view ThyPRO
is recommended for the assessment of HRQOL in
patients with benign thyroid diseases (8). But this ver-
sion is rather long and a shortened version ThyPRO-39
was developed with conserved good measurement
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properties (9). ThyPRO and its short version ThyPRO -
39 have now been translated into more than 15 lan-
guages and has been proven to demonstrate good
cross-cultural validity, thus allowing the possibility to
be used by patients living in different countries (10).
The aim of current study was the translation and the
validation in the Bulgarian language of the ThyPRO-39
questionnaire.

Material and methods:

The standard methodology for translation of patient-
reported outcomes approved and recommended from
World Health Organisation was applied. The developer
of the questionnaire gave consent for translation.

The procedure was as follows:

A translator native in Bulgarian and fluent in English
translated the ThyPRO - 39 from English to Bulgarian (for-
ward translation 1). Another, independent translator
native in Bulgarian and fluent in English translated the
ThyPRO - 39 from English to Bulgarian (forward transla-
tion 2). The two translators compared their versions and
agreed on a common version (consensus Bulgarian ver-
sion). Then a third translator native in English and fluent
in Bulgarian was asked to back - translate the Bulgarian
version to English (back-translated version).

This back-translated version was reviewed by an in-
country consultant (BD) and the developer of ThyPRO-
39 (TW) in collaboration with the Bulgarian endocri-
nologist (JG). Additional revisions were made in order
to reach absolute parity between the Bulgarian text
and the meaning of questions created by the author.
After formation the version of ThyPRO -39bg was test-
ed among five patients with thyroid benign diseases
with cognitive interview techniques and additional
changes in wordings were made, when necessary.
Only one phrase was changed as text to optimize com-
prehensibility.

All these steps of procedure are strictly documented.

References

Conclusion:

ThyPRO - 39bg (short version) is a questionnaire
well perceived and accepted by the patients and easy
for clinical use. ThyPRO - 39bg provides the possibili-
ty to measure patient-related outcomes regarding thy-
roid specific quality of life in Bulgarian patients. We
recommend the use of ThyPRO - 39bg for the evalua-
tion of quality of life in Bulgarian patients with benign
thyroid diseases.

Results:

ThyPRO-39 was translated and validated in

Bulgarian according to the standard methodology for
translation of patient-related outcomes.
ThyPRO 39 consists of 39 questions summarized in 13
scales measuring aspects of quality of life (Qol) rele-
vant to thyroid patients including physical, mental and
social domains of functioning and wellbeing in
hypothyroidism, hyperthyroidism, non-toxic goiter, and
thyroid associated ophtalmopathy. The 12 multi-item
and one single-item scales are: Goitre symptoms scale;
Hyperthyroid symptoms scale; Hypothyroid symptoms
scale; Eye symptoms scale; Tiredness scale; Cognitive
problems scale; Anxiety scale; Depressivity scale;
Emotional Susceptibility scale; Impaired Social life
scale; Impaired Daily life scale; Cosmetic Complaints
scale; Overall QoL. The items employ a recall period
of four weeks. Each question is rated by the patient on
a five-point Likert scale (0 - 4; 0 - not at all; 1 - a little;
2 - some; 3 - quite a bit; 4 - very much/completely).
Each scale ranges 0-100 (item mean * 25), with higher
scores indicating poorer health status.

The time required for completing the questionnaire
was about 5 minutes.

For specific items, please see the entire ThyPRO -
39bg questionnaire (S1Appendix).

KHueonuc

1. Ware JE. The status of health assessment. An Rev Pub
Health 1995; 16: 327-335.

2. Dowie J. Decision validity should determine whether a
generic or condition-specific HRQOL measure is used in health care
decisions. Health Econ 2002; 11(1):1-8.

3. Winther KH, Cramon P, Watt T, Bjorner JB, Ekholm O,
Feldt-Rasmussen U, et al. Disease-specific as well as generic quality of
life is widely impacted in autoimmune hypothyroidism and improves
during the first six months of levothyroxine therapy. PLoOSONE 2016;
11(6): e0156925. doi:10.1371/journal. pone. 0156925

4. Gerenova J, Petrov D. Assesment of health related quality of
life in patients with thyroid diseases. Trakia J Sci 2015; 13(4): 29-32.

5. Tankova T, Dakovska G, Koev D. Education and quality of
life in diabetic patients. Patient Educ Couns 2004; 53(3), 285-290.

6. Lefterova BA, Lefterov GE, Dimitrova DD. Diabetes
dependent quality of life. Endocrinologia 2016; XXI (1): 34-44.

7. Watt T, Hegedss L, Groenvold M, Bjorner JB, Rasmussen
AK, Bonnema §J, et al. Validity and reliability of the novel thyroid-
specific quality of life questionnaire, ThyPRO. Eur | Endocrinol 2010;
162(1):161-167.

8. Wong CK, Lang BH, Lam CL. A systematic review of qual-
ity of thyroid-specific health-related quality-of-life instruments recom-
mends ThyPRO for patients with benign thyroid diseases. / Clin
Epidemiol 2016; 78: 63-72.

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

10. Watt T, Barbesino G, Bjorner JB, Bonnema SJ, Bukvic B,
Drummond R, et al. Cross-cultural validity of the thyroid-specific
quality-of-life patient-reported outcome measure, ThyPRO. Qual Life
Res 2015; 24(3):769-780.

20

Engokpurono2ug mom XXII Nel/ 2017



OpueuHanHa cmamug

Yecmoma u guazHOCMUYHA CMOUHOCM Ha
aHmumeArama kKom YuHko6 mpancnopmep 8
(ZnT8) 6 6vAZapcka nonyrAayua nayueHmu cuve
3axapeH guabem mun 1

Ipo3eBa, I'pema I'., YakbpoBa, HeBena ., AumoBa, Pymana b., TankoBa,
LiIBemaauna U6., Amanaco6a, Mauana b.
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Pesiome

B nocaegHume 2oguHu 6 guazHo3ama Ha 3axapeH guabem mun 1 ce ymBbpgu HOB uMyHOAO2UYEH MapKep
- aHMUMAAO KbM UUHKOB mpaHcnopmep 8 (ZnT8-Ab).

Lleama Ha u3caegBaHemo e ga ce onpegeAaam decmomama U guazHocmuyHama cmoUHOCM Ha aHMumeAa-
ma kbm ZnT8 B 6bA2apcka nonyAaauua nayueHmu cbC 3axapeH guabem mun 1.

Mamepuana u memogu: Vi3caegBaru ca 70 auua (40 moke u 30 xeHu), Ha cpegHa Bb3pacm 37,24 £11,08 20-
guHu, cpegeH MTM 23,4614,49 ke/m?, ¢ gaBHocm Ha 3aboaaBaHemo go 5 20guHu, kamo npu 47% 3axapHuam
guabem e HoBoomkpum uau ¢ gaBHocm nog 1 2oguHa. N3caegBaHu ca aHmumena Kbm Gema-KAeMbYHU CMpPYK-
mMypu - aHmumeaa Kbm gepkabokcuaazama Ha aaymamuHoBama kuceauHa (GAD 65-Ab), aHmumeaa Kbm mu-
po3uH docgamasa (IA 2-Ab) u anmumena Kbm yuHkoB mpaHcnopmep 8 (ZnT8-Ab).

Pe3yamamu: Npu 85,7% om ydacmHuuume ce ycmaHoBaBam egHo uau noBeye om uzcaegBaHume aHmu-
meaa. AHmumeaama kbm ZnT8 ca Bmopu no uecmoma - ycmaroBaBam ce npu 45,7% om u3zcaegBaHume, Ka-
mo ce Hapexkgam caeg GAD 65-Ab - 77,1% u npegu |A 2-Ab - 34,3%. HezamuBHu u kbm mpume aHmumeaa
ca 14,3% om u3caegBaHume. MNo3zumuBHu camo ¢ ZnT8-Ab ca 2,9%, koemo cbcmabBaaBa 16,6% om cayyaume
Ha uguonamuyeH 3axapeH guabem. B nogepynama ¢ HoBoomkpum 3axapeH guabem u guabem c gaBHocm nog
1 20guHa npoueHMbM Ha aHmMumaAono3umuBHocm kbm ZnT8 e cu2HupukaHMHO no-Bucok - 63,6%, (p=0,04).
M3caegBatemo Ha kaacuveckama kombuHauua GAD 65-Ab + 1A-2-Ab Bogu go ugeHmudpuuupaHe Ha 83% om
cAyvume Ha 3axapeH guabem mun 1 (F=[2,3] 43,4, p<0,001, r=0,462). N3noa3B8aHemo Ha ZnT8-Ab Bmecmo IA 2-
Ab kamo Bmopu umyHoAro2uYeH mapkep ugeHmudpuyupa no-Bucok npoueHm om caydaume - 87% (F=[2,3] 46,6,
p<0,001, r=0,486), a kombuHayuama om mpume aHmumeAa guazHocmuuupa 92% om cayyaume Ha 3axapeH gu-
abem mun 1. (F=[3,3] 50,7, p=0,043, r=0,515).

U360gu: ZnT8-Ab e Bmopomo no yecmoma aHmumaao npu Bvb3pacmHume nauueHmu ¢ aBmoumyHeH 3axa-
peH guabem u Bmopo no guazHocmuyHa 3Hadyumocm caeqg GAD 65-Ab. M3caegBatemo Ha ZnT8-Ab 6 gonba-
HeHue kbm GAD 65-Ab u IA-2-Ab Bogu go pegyuupaHe Ha cayvaume Ha uguonamudeH 3axapeH guabem mun 1,
a BvBexxgaHemo um kamo Bmopu umyHoaoz2uveH mapkep kbm GAD 65-Ab npeBb3xoxkga ymBbpgeHama kom-
ounauua GAD 65-Ab + IA 2-Ab.

KaroyoBu gymu: uurnkoB mpancnopmep 8, 3axapeH guabem mun 1, anmumenaa, Gema-kaemka

Endocrinologia vol. XXil Nel /2017




HeBera YakvpoBa u cempygHuyu

YBog

3axapeH guabem mun 1 e KAracudecku mogea Ha
aBmoumyHHo 3aboaaBaHe. B cepyma Ha nauueHmu
cbe 3aboanBaHemo ce gokazBam aHmumeaa Kbm
cmpykmypu Ha B-kaemkama Ha naHkpeaca. YmBuop-
geHume UMYHOAO2UYHU MapKepu, KOUMo ce U3N0A3-
Bam B8 KAUHUYHaAMa NpakmMuka C guazHOCMUYHA UeA,
BrkalouBam mpu aHmMumMeAa - aHmMuUMeAa KbM gekap-
bokcurazama Ha 2aymamuHoBama kuceauHa (GAD
65-Ab), aHmumeaa kbm mupo3uH pocpamasa (IA 2-
Ab) u aHmuuHcyauHoBu aHmumeaa (IAA), kamo noc-
AegHUME uMam npuAokeHue ocHoBHo B gemckama
6b3pacm. Haauuue Ha noHe egHo om me3u aHmume-
Aa ce ycmaHoBaBa B8 okoao 80-85% om HoBoguae-
HOCMUUUpaHUMe cAyvau cbC 3axapeH guabem mun
1. B ocmanaaume 15-20% om caydaume auncBam an-
mumeaa u guabemsm ce o3HauyaBa kamo uguonamu-
yeH 3axapeH guabem mun 1 (1). NocaegHusmM cbwo
ce xapakmepu3upa ¢ abcoaomeH uHcyauHoB gedpu-
uum u B-krAembuHa gecmpykuua, HO MexaHu3mume,
no koumo ce pa3BuBa, He ca gocmambyHO u3AcHe-
Hu. EgHa om xunome3ume e, ye npu Me3u nayueHmMu
Cbwo e Haauue aBmoumyHeH npouec C HaAudue Ha
aHmumeaAama, Koumo ca HacouyeHu kbm Bce owe He-
ugeHmuguuupaHu aBmoaHmuzeru (2). lNopagu
moBa npogbaxkaBa mbpceHemo Ha HoBu aBmo-
aHmuezeHu, cBbp3aHu ¢ pazBumuemo Ha 3axapeH
guabem mun 1.

Mpe3 nocaegHume 20guHu cpeg mHoxecmBo
gpyeu KaHgugam 2eHu 6e ceaekmupaH HOB UMyHOAO-
2u4eH mapkep - yuHkoB8 mpaHcnopmep 8 (ZnT8), KoU-
mo npegcmabBasBa cneuyuduuHa 3a B-kaemkama
cmpykmypa u cbomBemHo aBmoanmuzen (3,4). N3-
caegBaHemo Ha aHmumeaama kbm ZnT8 (ZnT 8-Ab)
noHacmoawem ce ymBobpgu u HaBaeze B npakmuka-
ma kamo 4yemBbpmu umyHoAo2uueH mapkep B8 naHe-
Aa 3a guazHo3a Ha 3axapeH gubem mun 1, a npu 6b3-
pacmHama nonyAauua nayueHmMu KAacuveckama Kbm
MOMeHmMa guazHocmuyHa kombuHauua om GAD 65-
Ab + IA 2-Ab ce gonwbaBa ¢ ZnT8-Ab.

B bbacapua uzcaegBaremo Ha ZnT 8-Ab HaBae3e
6 KAUHUYHama npakmuka npe3 NoCAegHUME OKOAO
gBe 2oguHU U KbM MmOMeHMa auncBam gaHHU 3a yec-
momama u guazHoCmuyHama cmMoUHOCM Ha mo3u
HOB uMyHoAO2UYEH mapkep 3a BbAzapckama nonyaa-
uua NnayueHmu cbe 3axapeH guabem mun 1.

Llen

Aa ce onpegeAu yecmomama u guazHoCmuyHama
cmoUHoCcm Ha aHmumeaama kbm ZnT8 8 6bazapcka
nonyaAauua nauueHmu cbC 3axapeH guabem mun 1 ¢
gaBHocm Ha 3ab6oaa8aHemo go 5 2oguHu.

Mamepuaau u memogu

B nepuoga m. gekemBpu 2014 2. - m. cenmemBpu
207162. ca HabpaHu 70 Auua CbC 3axapeH guabem
mun 1 ¢ gaBHocm Ha 3aboaaBaHemo go 5 2oguHu.
Bcuuku uzcaegBanu Auua ca navueHmu Ha KauHuka
no Auabemoaoausn, YCBAAE ,Akag. NBan [MeHueB”,
XOCNUMaAU3upaHu 3a guazHOCMu4HO U mepaneB-
muyHo ymouHaBare B nocoueHua nepuog. YyacmHu-
yume ca NOAYYUAU N'bAHA UHpopmauua om u3caeqgo-
Bameaume 3a cbwHOCMmMa U ueama Ha u3caegBate-
MO U ca NognucaAu UH(POPMUPAHO Cb2Aacue 3a yyac-
mue. Ha Bceku yyacmHuk e cHema nbAHa aHamHe3a
u hu3zukaseH cmamyc. B3emu ce cepymHu npobu 3a
u3zcaegBaHe Ha UMYHOAO2UYHU MapKepu, KOumo ca
cbxpaHaBaHu npu memnepamypa -60°C. B cbbpaHu-
me npobu ca uzcaregBaHu UMYHOAORUYHU MapKepu 3a
aBmoumyHumem kbm B-kAemkama Ha naHkpeaca -
GAD 65-Ab, IA 2-Ab u ZnT8-Ab.

M3caegBaHuama ca ocvbwecmBeHu 6 Aabopamo-
pua no Vimynonaoaun, YCBAAE ,Akag. NBaH MeHueB”.
Bcuuku umyHoao2u4HU Mapkepu ca uzcaegBaHu ¢ Ko-
AuyecmBeH umyHoeH3umeH aHaau3 ELISA. Mguonamu-
yeH 3axapeH guabem mun 1 e npuem npu nayueHmu
€ HezamuBHU aHMUMEAa U NPU gONBAHUMEAHO NPO-
BegeH mecm 3a uzcaegBaHe Ha cmumMmyAupaHa UHCYAU-
HoBa cekpeuus - BeHo3eH 2AOKO30MOAEpaHCeH
mecm ¢ u3cregBaHe Ha umyHopeakmuBeH UHCYAUH
UAU 2Al0Ka2oHOB mecm ¢ u3caegBaHe Ha C-nenmug,
obexkmuBu3zupawu HaAUYUE HA UHCYAUHONEHUA.

Cmamucmuueckama obpabomka Ha gaHHUmMe e
ocbwecmBeHa cbC cmamucmudecku nakem SPSS
Bepcua 21, kamo e npuaoxeH geckpunmuBeH aHa-
Au3, chi-square test u A0o2ucmuyeH pe2pecuoHeH aHa-
Au3 - stepwise forward memog. 3a cmamucmuyecku
gocmoBepHa e npuema cmouHocm Ha p < 0,05 (2-
sided) npu uznoa3BaHe Ha Fisher's exact test.

Pesyamamu

- Xapakmepucmuku Ha ujcaegBaHama epyna

B uzcaegBanHemo yuacmBam 70 Auua (40 mbxke u
30 »keHu), Ha cpegHa Bb3pacm 37,24 £11,08 2. u cpe-
geH UITM 23,46%4,49 ke/m’. AaBHocmma Ha 3a60Aa-
BaHemo e go 5 2oguHu, kKamo npu 33 om yyacmHu-
uume (47%) 3axapHuam guabem e HoBoomkpum uAu
¢ gaBHocm nog 1 2oguHa.

« AHmumano nozumu6uocm

MNpu 85,7% om yuacmHuuume B uzcaegBaHama
epyna ce ycmaHoBaBam egHo uau noBeue om u3zc-
AegBaHume aHmumenaa. NpouyeHmbm Ha nozumubB-
Hocm 3a Bcako om mpume aHmMumMeAa e Kakmo cAeg-
Ba - GAD 65-Ab - 77,1%, ZnT8-Ab - 45,7% u IA 2-
Ab - 34,3% (Dua.1).

[MozumuBHu u 3a mpume aHmumeaa ca 27,1%
omyuyacmuuuume, a HeeamuBHuU U KbM Mpume aHMu-
mena ca 14,3%. Aumumeaa kbm ZnT8 ce ycmaHoBa-
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Tabauya 1.

N3caegBanu anmumena GAD (GAD 65 +| GAD 65 + | GAD 65 +
AuazHocmuyHa cmouHOCM  Ha 65 1A 2 ZnT 8 ZnT8 + 1A 2
UMUHOAO2UYHUME MapKepu U Ha
KombBuHUpaHomo um u3caegBare % ugeHmuduyupaHu cayyau | 72 83 87 92

Ha 3axapeH guabem munl

Bam npu 16,6% om cAayuyaume Ha uguonamudeH 3a-
xapeH guabem, onpegeaeHu kamo makuBa Ha 6a3a-
ma Ha uzcaegBaHemo Ha GAD 65-Ab u 1A 2-Ab.
IMo3umuBHu ¢ kombuHauua om gBe aHmumeaa ca
21,5% om yuyacmuuuyume - 14,3% ca ¢ nozumuBHu
GAD 65-Ab + ZnT8-Ab, 4,3% c GAD 65-Ab + IA-2-Ab
u 2,9% ca ¢ kombuHauuama IA 2-Ab + ZnT8-Ab.
Mo3umuBHu camo ¢ egHo aHmMumsaro ca 37,2%
om yvyacmHuuume, om koumo 32,9% ca camo ¢ GAD
65-Ab, 2,9% - camo ¢ ZnT8-Ab u 1,4% camo c IA-2-Ab.

« AHmumeaa 6 nogepynama c HoBoomkpum 3a-
xapeH guabem u guabem c gaBHocm nog 1 zoguHa

AonbAHUmMeAHO e npoBegeH cybaHaAu3 Ha aHmMuU-
maaono3umuBHocmma 6 nogepynama ¢ HoBoomk-
pum 3axapeH guabem u guabem c gaBHocm nog 1
2oguHa. NMoayyeHume pe3yamamu nokazBam cuzHu-
pukaHmMHo no-Bucok npoueHM Ha aHMUMAAONO3U-
muBHocm kbm ZnT8 - 63,6%, 6 mazu nogepyna
CNpAMO OCMaHaAama Yacm om navueHmume ¢ gab-
Hocm Ha 3aboasBaHemo Hag 1 u nog 5 2oguHu
(p=0,04). Be-poamHocmma 3a HaAu4ue Ha NOAOXU-
meAHU aHmumeaa kbm ZnT8 8 masu nogzpyna e 4,5
NbMuU NO-20AAMa CNPAMO Ma3u Npu ocmaHaAume na-
uueHmu - OR 4,5 (95% CI 1,6-12,5). lNpoueHmM®bm Ha
no3umuBHOCM Npu aHaAu3 Ha ocmaHaAume aHmu-
menaa cbWwo e no-Bucok 6e3 pazaukama ga gocmuza
cmamucmuyecka 3Hadumocm - ¢ nozumuBru GAD
65-Ab ca 78,8 % (p=0,7), a ¢ no3umuBru IA 2-Ab -
45,5% (p=0,07).

« AuazHocmuyHa cmouHOCM Ha UMYHOAO2UYHU-
me mapkepu u KombuHUpaHOMo um ujcregBare

N3caegBatemo Ha GAD 65-Ab guazHocmuuupa
72% om nauueHmMume CbC 3axapeH guabem mun 1
(F=[1,3] 36,2, p<0,001, r=0,404). Aob6aBaHemo Ha IA
2-Ab kamo Bmopu umyHoro2uveH mapkep yBeauuaba
mo3u npoueHm Ha 83% (F=[2,3] 43,4, p<0,001,
r=0,462), a uznoaszBanemo Ha ZnT8-Ab Bmecmo IA 2-
Ab kamo Bmopu umyHorozuueH mapkep, Bogu go
ugeHmuduuupaHe Ha 87% om caydaume (F=[2,3]
46,6, p<0,001, r=0,486). KombuHauuama om mpume
aHmumeaa ugeHmudpuyupa 92% om cAaydyaume Ha
3axapeH guabem mun 1. (F=[3,3] 50,7, p=0,043,
r=0,515) (Taba.1).

ObcbvikgaHe

B 2orama cmeneH noaydeHume 6 Hacmoauw,omo
u3caegBare pezyamamu cbomBemcemBam Ha nybAu-
kyBaHume B Aumepamypama u ca 8 nogkpena Ha po-
AAMa Ha aHmumeaAama kbm ZnT8 kamo BaxkeH u He-
3aBucum guaeHoCmuYeH mapkep.

B Hacmoswomo u3zcaegBaHe yecmomama Ha aH-
mumaaono3umuBHocm Kbm ZnT8 e omHOCUMEAHO
Bucoka - ZnT8-Ab ce ycmanoBaBam npu noumu no-
AroBuHama om u3caegBaHume - 45,7%, u npu noBe-
ye om noroBuHama om me3u ¢ gaBHocm Ha 3axap-
Hua guabem nog 1 2oguHa - 63,6%, KOEMO HaNbAHO
omzoBapa Ha uzBecmHume gaHHu. o nbpBoHavarHu

100%
Yecmoma Ha mpume aHmumeaa 6 u3-
caegBaHama 2pyna - aHmumeaa kom ge- | 90%
kapbokcuaazama Ha 2aymamuHoBama Ku-
ceauna (GAD 65-Ab), anmumeaa kom mu- | 80%
po3uH pocpamasa (IA 2-Ab) u anmumena o
KbM UUuHKOB mpaHcnopmep 8 (ZnT8-Ab). 70%
60%
50%
40%
30%
20%
10%
0%

GAD 65-Ab

IA 2-Ab

ZnT 8-Ab
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HeBeHa YakvpoBa u compygHuyu

gaHHu 6 Aumepamypama aHmumena Kbm ZnT8 ce yc-
manoBaBam B8 60-80% om nauueHmume ¢ HoBoomk-
pum 3axapeH guabem mun 1 8 3aBucumocm om 6b3-
pacmma (5). OcBen om Bb3pacmma Ha u3zaba, uzbec-
MHUMe go MOMEHMa gaHHU npegnoAazam U Cbwec-
mByBaHemo Ha pacoBu pa3zauvua B aHmumaaono3u-
muBHocmma kbm ZnT8. Hatd-Bucoka yecmoma Ha aH-
mumeaa kbm ZnT8 e gokaagBara 3a KaBkazkama pa-
€a, KbM KOAMO ce npuyucaaBa u Hawama nonyaauus,
a Hal-Hucka e ycmaroBeHa B uzcregBaHua npu azu-
amuu (4,6,7). Wenzlau u korekmuB8, koumo ca omk-
puBameaume Ha ZnT8 kamo aBmoaHmugzeH, cbobwa-
Bam 3a Haauuue Ha aHmumeaa kbm ZnT8 6 KabBkazka
nonyaauusa ¢ HoBoomkpum 3axapeH guabem mun 1 6
63% om cAyyaume npu HaAu4vUue Ha OCMaHaAume aH-
mumenaa kakmo caegBa - 1A-2-Ab - 72%, GAD 65-Ab -
68% u aHmuHcyauHoBu (IAA-Ab) - 55% (4). MNMocoue-
Huam pe3yamam 3a ZnT8-Ab e cxogeH ¢ noAyueHun
6 Hacmoawomo u3zcaegBaHe, a ocHoBHama pa3zAuka
e 6 yecmomama Ha aHmumeaama kbm IA-2, koumo 6
Hawemo u3caegBaHe ce Hapexxgam Ha Mpemo mAac-
mo caeg GAD 65-Ab u ZnT8-Ab. NoayueHume om
HaC pe3yamamu ca cxogHu ¢ me3u Ha Shivaprasad u
KoaekmuB npu uHgulicka nonyaayua CbC 3axapeH gu-
abem mun 1 ¢ go 4-2oguwHa gaBHocm Ha 3a6oaaBa-
Hemo, cnopeg koumo ZnT8-Ab e Bmopomo no uec-
moma aHmumaao caeg GAD 65-Ab u ce ycmaroBa6Ba
6 31,8% om cayvaume, npu yecmoma Ha GAD 65-
Ab - 64,7% u Ha IA-2-Ab - 19,3%, kamo npu HoBoom-
Kpum 3axapeH guabem yecmomama Ha ZnT8-Ab e
no-Bucoka u gocmuea 45% (8).

B Hacmoawomo npoyuBaHe gonbAHUMEAHOMO
u3caegBaHe Ha aHmumeAa kbm ZnT8 npu nayueHmu
Hag 18-2oguwHa Bb3pacm pegyuupa cayvaume Ha
uguonamuyeH 3axapeH guabem mun 1 ¢ 2,9%. Ar-
mumeaa kbm ZnT8 ce ycmanoBaBam npu 16,6% om
nauueHmume, koumo buxa GuAu guazHOCMuUUupaHu
Kamo uguonamudeH 3axapeH guabem mun 1 npu u3-
caegBaHe Ha cmaHgapmHama Kbm MOMeHmMa Kombu-
Hauua om GAD 65-Ab u IA 2-Ab. AaHHUMe om pezpe-
CUOHHUA aHaAu3 noka3zBam, ye gobaBaHemo Ha ZnT8-
Ab kbm uzcaregBaHemo Ha GAD 65-Ab u IA 2-Ab, Bo-
gu go noBuwaBare Ha guazHocmuyHama uyBcmBu-
meAHocm ¢ 9% - om 83% Ha 92%. Te3u pe3yamamu
cbwo ca B 2zoaama cmeneH cbnocmaBumu ¢ uzBecm-
HUmMe Kbm momeHma gaHHu. Wenzlau u koaekmu®,
ycmanoBaBam ZnT8-Ab npu 26% om nauueHmume
CbC 3axapeH guabem mun 1, KAacuguUUUPaHU Kamo
aHmumaaoHe2amuBHu Ha 6azama Ha u3zcaegBaHemo
Ha aHmumeaa kbm GAD 65, IA-2, ocmpoBHokaembu-
HU aHmMumeAa u uHcyauHoBu aHmumeaa, Koemo pe-
gyuupa cAydaume Ha uguonamudeH 3axapeH gua-
6em mun 1 ¢ 4% (4,5). Cnopeg gaHHu Ha Yang u Ko-
AekmuB aHmumena kbm ZnT8 ce ycmaHoBaBam 6
13,5% om nauueHmume c HezamuBHu IA-2-Ab u GAD

65-Ab, koumo cbwo buxa buAu KAacuuyupaHu Ka-
mo uguonamudeH 3axapeH guabem mun 1 (7).
Andersson u koanekmuB 6 wBegcka nonyaauua geua
cbC 3axapeH guabem mun 1 ycmanoBaBam no3u-
muBHocm camo kbm ZnT8-Ab 6 3,4% om u3caegBa-
HUME, Kamo gonNbAHUMEAHOMO u3cAegBane Ha ZNnT8-
Ab noBuwaBa guazHocmuuHama yyBcmBumeaHocm
go 93% (9,10).

OcBeH, ye noBuwaba guazHocmuuHama 4yBcm-
BumeAHOCM Kamo mMpemu UMUHOAO2UYEH MapKep,
Modke Bu ¢ Hal-cbwecmBeHo 3HavYeHUe 3a Npakmuka-
ma e rakmbm, ye cnopeg noAydeHume 6 Hacmoa-
womo u3caegBaHe pe3yamamu 3a 6ba2apcka nony-
Aauua navueHmu c uzaBa Ha 3axapeH guabem mun 1
Hag 18-eoguwHa Bb3zpacm u gaBHocm Ha 3a60n968a-
Hemo go 5 20guHu, uzcaegBaHemo Ha aHmumeaama
Kbm ZnT8 noka3zBa no-Bucoka guazHocmuuHa cmou-
Hocm om moBa Ha IA 2-Ab u Bvb8exxgaHemo um kamo
Bmopu umyHorozuuyeH mapkep kbm GAD 65-Ab
ugeHmuuuupa No-20AAM NPOUEHM CAyYau Ha 3axa-
peH guabem mun 1 6 cpaBHeHue c uzcaegBaHemo Ha
KAacuyeckama Kbm momeHma kombuHauua om GAD
65-Ab + IA2-Ab. 3amecmBaHemo Ha IA-2-Ab ¢ ZnT8-
Ab kamo 8Bmopu umyHoao2uueH mapkep yBeauuaBa c
4% guazHOoCmMuuupaHume cayvau Ha aBmoumyHeH
3axapeH guabem mun 1. To3u pe3yamam ce omauva-
Ba go uzBecmna cmenen om nyb6aukyBaHume gaHHuU-
me Ha gpyeu uzcaegoBamencku koaekmuBu. Cnopeg
Wenzlau u koaexmuB uzcaegBaHemo Ha ZnT8-Ab
uma Had-2orama cmolHocm kamo yemBbpmu aBmo-
UMyHeH mapkep 6 gonbaHeHue kbm ymBbpgeHus
cmangapm GAD 65-Ab, 1A-2-Ab u IAA-‘Ab kamo noBu-
waba guazHocmuyHama vyBecmBumearocm om 94%
Ha 98%, gokamo 3amecmBaHemo Ha Koemo u ga e
om mpume ymBbpgeHu aHmumeAa, He NPOMeHa 3Ha-
yumo 6poAa Ha guazHOCMUUUPaHUMeE aHMUMAAONO-
3umuBHu nayueHmu cbce 3axapeH guabem mun 1 (4).
Cnopeg gaHHume Ha Shivaprasad u koaekmu8 npu
uHgulcka nonyaauusa kombuHupaHomo u3noa3Bave
Ha GAD 65-Ab u ZnT8-Ab pa3zno3HaBa go 97% om
aHmumaaono3umuBHume nayueHmu u MoXe ga 3a-
mecmu uznoa3BaHemo Ha IA-2-Ab kamo cepoaozuveH
mapkep 6e3 3azyba Ha yycmBumeaHocm u cneuu-
puuHocm (8).

Mo omHoweHue Ha GAD 65-Ab noayueHume pe-
3yAmamu umam npegumHo nomBbpgumereH xapak-
mep kamo goka3zBam Bogewama poaa Ha Mo3u UMy-
HOAO2uYeH mapkep B8 guazHo3ama Ha 3axapeH gua-
6em mun 1 npu Bb3pacmHu - Had-Bucoka yecmama
Ha aHmumsaarono3umuBHocm, Hal-gbA20 nepcucmu-
pare 666 Bpememo, Hat-Bucok npoueHm ugeHmudu-
UupaHU CAyYau Npu camocmoameAHomo uznoa3Baxe
- 72% om cAyyaume Ha 3axapeH guabem mun 1.

« Hegocmamvyu u nomeHyuaAHu Hacoku 3a
b6vgewu uzcregBanun
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OcHoBeH Hegocmam®bK Ha HACMOAWOMO NPOYY-
BaHe e omHocumeAHo maakuam 6pol u3caegBaHu
nayueHmu u Kpoc-CEeKUWUOHHUAM gu3alH Ha u3cAeg-
BaHemo, koumo He no3BoaaBam ga ce HanpaBu aHa-
AU3 Ha aHmumsaaono3zumuBHocmma kbm ZnT8 no
Bb3pacmoBu gekagu Ha u3zaBa Ha 3aboasaBaHemo,
Kakmo U aHaAU3 Ha guHamukama Ha mumbpa Ha
ZnT8-Ab 6816 Bpememo.

AaHHume 8 aumepamypama nocouBam Hal-Buco-
Ka yecmoma Ha no3umuBrocm kbm ZnT8 B gemcka-
ma u toHoweckama Bb3pacm - nukoBa yecmoma om
okoAo 80% npu 16-18 2oguwHUME, KAKMO U NPU HO-
BoguazHocmuyupaHu nauueHmu, u HamaraBaHe Ha
aHmumaaonozumuBHocmma ¢ HanpegBare Ha 6b3-
pacmma u gaBHocmma Ha 3a6oaaBaHemo (4-7,11).
EgHoBpemerHHo ¢ moBa, obaue, ce nocouBa, ye Had-
20AAMa cmolHoCm uma u3zcaegBaHemo Ha aHmume-
Aama kbm ZnT8 umeHHo npu Bb3pacmHama nonyaa-
uua nayueHmMu cbe 3axapeH guabem, mvl Kamo npu
max gonbAHUMeAHOmMo um u3caegBare Bogu go pe-
gyuupaHe Ha cAydyaume € uguonamuyeH 3axapeH gu-
abem mun 1, gokamo npu geua He noBuwaBa guae-
HocmuyuHama uyBcmBumearnocm 6 cpaBHeHue ¢ ym-
BvpgeHume mapkepu (6,11). NMocmaBa ce u Bvnpo-
Cbm 3a homeHuuarHama poaa Ha ZnT8-Ab 8 guazHo-
3ama Ha 3axapeH guabem mun LADA, koemo e om
ocobeHo npakmuyecko 3HadeHue. B Hacmoawomo
uzcaegBare cpegHama Bb3pacm Ha u3zcaegBaHume
nauueHmMu e OomHOCUMEeAHO Hucka - 37,24+11,08 2.,
koemo BepoamHo noBauaBa noayueHua Bucok npo-
ueHm Ha nosumuBHocm kbm ZnT8. Mo Aumepamyp-
HU gaHHU no3umuBHu 3a ZnT8-Ab ca okoao 42% om
CcAyyaume Ha 3axapeH guabem mun LADA (12). U3¢
AegBaHume 8 Hacmoawomo npoyuBaHe nauyueHmu
ca peaaHo makuBa u NoAyYeHUAM NPOUEHM Ha NO3U-
muBHocm kbm ZnT8 - 45,7% e cxogeH C NoCcoUeHUA
6 Aumepamypama.

VHmepec u obekm Ha 6bgewu uzcaegBaHua 6u
H6uA aHaau3zbmM Ha aHmumaaono3zumuBHocmMma Kbm
ZnT8 no Bb3pacmoBu gekagu Ha uzabBa Ha 3aboaaBa-
Hemo, koimo BepoamHo gonbAHUMeAHO 6Gu ouep-
maa cybnonyaayuu om navueHmu, Npu KOUmMo u3c-
AegBaHemo Ha mo3u mapkep 6u 6uro c no-Bucoka
guazHocmu4Ha cmouHocm. NoayueHume B Hacmos-
womo u3caegBaHe peyamamu CbC cu2ypHocm om-
pexxgam Bogew,o macmo Ha uzcaregBaHemo Ha aHmu-
meaama kbm ZnT8 6 nocoyeHama nonyaauua nauu-
eHmu - Ha npakmuka moBa e Bmopuam no guazHoc-
muyHa 3Hadyumocm mapkep caeg GAD 65-Ab. Bb3-
MOXHO € npu no-8b3pacmHu navueHmMu mapkepbm
ga 2ybu om guaeHoCmMuUYHama cu cmoUHocm uau o6-
pamHOMoO - 3HaveHuemo My ga HapacmBa.

Heobxogum e cbwo maka aHaAu3 Ha guHamuka-
ma Ha mumbpa Ha aHmumeaama kom ZnT8 B8v6 Bpe-
Memo, Koemo gonbAHUMeAHO Gu ouepmano Macmo-

mo um B8 guazHo3zama Ha 3axapHua guabem npu Hey-
mouHeHu caydau B 3aBucumocm om gaBHocmma Ha
3aboaaBaHemo. o AumepamypHuU gaHHU MUMbPBM
Ha ZnT8-Ab cnaga 6bp30 caeg uzaBama - npu nauu-
eHmu ¢ 20-2oguwHa gaBHocm Ha 3aboaaBaHemo an-
mumeaama ce ycmaHoBaBam npu 6,7%, kamo guHa-
mMukama nokazBa caraba kopeaauua ¢ masu Ha IA-2-Ab
(12,13). TMoayueHume B Hacmoawomo u3zcregBaHe
pe3yamamu cbwo ca B nogkpena Ha me3ama, ve mu-
MbpbmM Ha me3u aHmumeaa HamaraBa 6bp30 caeg
uzaBama. EguncmBero 3a anmumeaama kom ZnT8 e
HaAuue 3HauYuMa pa3AuKa MeXgy nogepynama Cbe
3axapeH guabem c gaBHocm go 1 2oguHa, Bkalouu-
meAHo HoBoomkpum 3axapeH guabem u nogzpyna-
ma ¢ gaBHocm mexkgy 1 u 5 20guHU - 63,6% cnNpamo
45,7%, OR 4,5, p=0,04. BepoamHo, ako uzcregBaHa-
ma 2pyna ce cbcmoewe camo om HoBoguazHocmu-
uupaHu nayueHmu, yecmoma Ha ZnT8-Ab 6u 6una
owe no-Bucoka. CaregBa ga ce ombeaexku, ve 3a aH-
mumeaAama Kbm IA 2 pazaukama e ¢ 2paHuvHa 3Havu-
mocm u BepoamHo npu no-zoaam Gpol uzcaegBaHu
cbwo 6u gocmuzHara cmamucmuyecka 3HayumMocm,
mbl Kamo 3a aHmumeaama kbm A 2 e uzBecmHo, e
mumbpbmM um HamaaaBa 6bp3o 668 Bpememo. Om
npakmuuecka 2aegHa mouka Bbnpocbm 3a nepcuc-
mupaHemo Ha aHmumeaama 66 Bpememo e mHO20
BaxkeH, mbl kKamo 6u ouepman BpemeBua guanazoH
caeg uzaBama Ha 3aboaaBaHemo, B kolimo e onpab-
gaHo uzcaegBaHemo um. INpu no-2oaama gaBHocm Ha
3aboaaBaHemo om u3caegBaHama 6 Hacmoawomo
npoyuBare, BepoamHo mapkepbm 2ybu om guazHoC-
muyHama cu cmouHocm. B KAuHUYHama npakmuka,
obaue, cpaBHumeAHo no-pagko ce Haraza peBu3upa-
He Ha guazHo3ama npu Hag 5-2oguwHa gaBHocm Ha
3aboaaBaHemo, maka ve Ha 6azama Ha HacmoAawume
pe3yamamu npu nauueHmu ¢ gaBHocm Ha 3aboaaBa-
Hemo go 5 20guHU, CbC CU2YPHOCM MOXKE ga Ce NOCO-
yu, ve B macoBua cayvad uzcaegBaHemo Ha aHmume-
Aa KbM ZnT8 uma Bucoka guazHocmu4Ha cmodHocm.

[Mpu HaAuvue Ha gONBAHUMEAHU gaHHU 3a Yecmo-
mama Ha aHmumaaono3zumuBHocm no Bv3pacmoBu
gekagu Ha u3zaBa Ha 3ab6oaaBaHemo u 3a guHamuka-
ma Ha mumbpa 666 Bpememo, buxa mo2Au ga ce
ouepmaam u u3zpabomam KOHKpPemHuU guazHoCmuu-
HU arzopummu 3a uzcaegBaHe Ha aHmumeaama 6 on-
pegeaeHu KomBuHauuu u nocaegoBameaHcom, cbob-
pasHo Bvb3pacmma Ha uzaBa u gaBHocmma Ha 3a60-
AaBaHemo. ToBa 6u UMaAO NpakMUYeCcKo NPUAOXKE-
HUe npu oepaHudeHu Bb3moxkHocmu 3a uzcaegBare
U Ha Mpume gua2HoCMuYHU mapkepa, 8 kakBumo yc-
AroBus ce pabomu 6 Hawama cmpaxa. B ugeaaHu yc-
AoBua obaue, kamezopudHo 6u mpabBaro ga uzcaeg-
Bam u mpume UMYHOAO2UYHU MapKepa.

« [omeHyuaAHU NPUHOCU C HayyYyeH u npakmu-
qyecku xapakmep
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HeBeHa YakvpoBa u compygHuyu

Hacmoawomo u3zcaegBare npegcmaba 3a nvpBu
NbM gaHHu 3a aHmumaaono3zumuBHocm kbm ZnT8 6
6bAcapcka nonyAauua NavueHmu CbC 3axapeH gua-
6em mun 1 c uzaBa Ha 3a6oraBaHemo Hag 18-2oguw-
Ha Bb3pacm u gaBHocm go 5 2oguHu. MoAyueHume
pe3yamamu umam BakHO NpPakmMu4ecko NPUAOXKe-
Hue, mbl kamo ompexxgam Bogewo MACMO Ha aH-
mumeaAama kbm ZnT8 6 guazHo3ama Ha 3axapeH gu-
abem mun 1 - moBa e Bmopomo no yuecmoma aHmu-
mano npu Bb3zpacmHume navueHmu ¢ aBmoumyHen
3axapeH guabem u Bmopo No guazHoCMuUYHA 3HAYU-
mocm caeg GAD 65-Ab. M3caegBanemo Ha ZnT8-Ab
6 gonvaHeHue kbm GAD 65-Ab u IA-2-Ab Bogu go pe-
gyuupaHe Ha cAydaume Ha uguonamuueH 3axapeH
guabem mun 1, a BvBexxgaHemo um kamo Bmopu
umyHoAro2udeH mapkep kbm GAD 65-Ab npeBb3xox-
ga ymbBobpgeHama kombuHauua GAD 65-Ab + IA 2-Ab.

OcHoBHu uszBogu

B 6bAcapcka nonyaauua nayueHmMu CbC 3axapeH
guabem mun 1 c u3aBa Ha 3aboaaBatemo Hag 18 -2o-
guwHa Bv3pacm u gaBHocm Ha 3axapHua guabem go
5 2oguHu:

«aHmumeaama kbm ZnT8 ca BaxeH u HezaBucum
guaz2HOCMuUYeH MapKep;

- gonbAHUMEAHOMO u3cAegBaHe Ha aHmMumena-
ma kbm ZnT8 kbm ymBbpgeHume mapkepu HamaanBa
CcAyYaume Ha uguonamuyeH 3axapeH guabem mun 1
C 2,90/0;

+aHMumeaama Kbm ZnT8 ca ¢ omHocumeAHo Bu-
coka yecmoma u ca Ha Bmopo macmo caeg mes3u
kom GAD 65;

«aHMumeaama kbm ZnT8 ca Ha Bmopo macmo no
guazHOoCMuYHa 3Hayumocm caeg me3u koM GAD 65;

s KombuHupaHomo uj3caegBave Ha GAD 65-
Ab+ZnT8-Ab ugenmudpuyupa noBeue cayyau Ha 3a-
xapeH guabem mun 1 8 cpaBHeHue ¢ ymBbvpgeHomo
go momeHnma B npakmukama uzcaegBare Ha GAD 65-
Ab+IA2-Ab

baazogapHocmu

ABmopckuam korekmuB uzkazBa 6aazogap-
Hocm Ha Bcuuku korezu om YCBAAE ,Akag. UG6.
IMen4eB“ 3a okazaHama nomow u cegeticmBue 6 Ha-
bupanemo Ha uzcaegBaHama nonyaayua nayuen-
mu, Ha exkunume Ha Kaunuka no Auabemoaocua u
Aabopamopusa no Umyrnorozua, YCBAAE ,,Akag. U1B.
IMenye6” 3a ocvuecBenama npakmuyecka geuHocm
no uzcaegBanemo.

Hacmoawjomo npoy4Bare e ¢puHaHcupaHo om
MY - Cogpua, AozoBop Ne85/20152.
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A new immunologic marker - antibody to zinc transporter 8 (ZnT8-Ab), has been established in the diagno-
sis of type 1 diabetes in recent years.

The aim of the study is to investigate the prevalence and diagnostic value of ZnT8-Ab in a Bulgarian popu-
lation of type 1 diabetes patients.

Material and methods: 70 patients (40 males and 30 females), of mean age 37,24 £11,08 years and mean
BMI 23,46£4,49 kg/m?, of up to 5 years duration of the disease (in 47% of the patients diabetes being newly-
diagnosed or of less than a year duration), were investigated.

Antibodies to beta-cell structures, antibodies to glutamic acid decarboxylase, GAD 65-Ab, antibodies to thyrosin
phosphatase and IA 2-Ab and ZnT8-Ab were assessed.

Results: One or more of the investigated antibodies were detected in 85,7% of the participants, ZnT8-Ab
being the second most prevalent - in 45,7% of the group, following GAD 65-Ab - 77,1% and exceeding the
prevalence of IA-2-Ab - 34,3%. 14,3% of the participants were triple negative. 2,9% of the participants were pos-
itive to ZnT8 which accounts for 16,6% of the cases of idiopathic type 1 diabetes. ZnT8-Ab was significantly more
prevalent in the subgroup with newly-diagnosed diabetes and diabetes of less than a year's duration - 63,6%,
(p=0,04). The assessment of the classical combination GAD 65-Ab + IA-2-Ab identified 83% of type 1 diabetes
cases (F=[2,3] 43,4, p<0.001, r=0,462). The use of ZnT8-Ab instead of IA 2-Ab as a second immunologic marker
identified more cases of type 1 diabetes - 87% (F=[2,3] 46,6, p < 0,001, r=0,486), and the combination of all the
three antibodies led to the diagnosis of 92% of the type 1 diabetes cases (F=[3,3] 50,7, p = 0,043, r=0,515).

Conclusions: In adult patients with autoimmune diabetes ZnT8-Ab is the second most prevalent antibody
and the second in diagnostic importance after GAD 65-Ab. The assessment of ZnT8-Ab in addition to GAD 65-
Ab and IA 2-Ab reduces the cases of idiopathic type 1 diabetes and the use of ZnT8-Ab as a second immunolog-
ic marker in addition to GAD 65-Ab outweighs the established combination of GAD 65-Ab+IA 2-Ab.

Key words: zinc transporter 8, type 1 diabetes, antibodies, beta-cell

Introduction ers used in the clinical practice for diagnostic purpos-
es include three antibodies - glutamic acid decarboxy-
Diabetes mellitus type 1 is a classical model of lase antibodies (GAD 65-Ab), thyrosin phosphatase

autoimmune disease. Antibodies to pancreatic beta- antibodies (IA 2-Ab) and insulin antibodies (IAA), the
cell structures can be detected in the sera of patients later being used predominantly in children. The pres-
with the disease. The established immunologic mark- ence of at least one of these antibodies can be detect-
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ed in 80-85% of newly-diagnosed type 1 diabetes
patients. The remaining 15-20% of cases lack any any-
body and are classified as idiopathic type 1 diabetes
(1). ltis also characterized by absolute insulin deficien-
cy and beta-cell destruction but of unknown mecha-
nisms. One of the hypotheses is that it is also the case
of autoimmunity with antibodies to yet unidentified
autoantigens (2). For that reason the investigation of
new autoantigens invonved in type 1 diabetes devel-
opment continues.

In recent years a new immunologic marker -
zinc transporter 8 which is a beta-cell specific structure
and therefore autoantigen, was selected amongst mul-
tiple candidate autoantigens. (3,4) Assessment of zinc
transporter 8 antibodies (ZnT 8-Ab) is now well-estab-
lished and is used in clinical practice and has become
the fourth immunologic marker in the diagnostic panel
of type 1 diabetes. In the adult population of type 1
diabetes ZnT 8-Ab assessment is a supplement to the
classical to that point diagnostic combination of GAD
65-Ab + A 2-Ab.

In Bulgaria the assessment of ZnT 8-Ab has
become available for the past two years. Up to the
present there is no data for the prevalence and diag-
nostic value of this new immunologic marker for the
Bulgarian population of type 1 diabetes patients.

Aim
The aim of the present study is to investigate the
prevalence and diagnostic value of ZnT8-Ab in

Bulgarian population of type 1 diabetes patients of up
to 5 years duration of the disease.

Materials and methods

70 subjects with type 1 diabetes of up to five
years duration of the disease were selected during the
period December 2014 - September 2016. All enrolled
subjects are patients of the Department of
Diabetology, University Hospital of Endocrinology
,4Acad. Ivan Penchev” and had been hospitalized for
diagnostic and therapeutic purposes in the above
mentioned period. The participants received com-
plete information from the investigators for the aim of
the study and they signed informed consent. A
detailed medical history and physical examination
were obtained for each participant. Serum samples for
assessment of immunologic markers were collected
and stored at a temperature of -60° C. Markers of beta-
cell autoimmunity - GAD 65-Ab, IA 2-Ab and ZnT8-Ab
were assessed in the collected samples.

All of the assays were performed in the
Laboratory of Immunology of the University Hospital
of Endocrinology ,Acad. lvan. Penchev”. The immuno-

logic markers were measured by a quantitative immu-
noenzyme assay ELISA. The diagnosis of idiopathic
type 1 diabetes was established in antibody negative
patients with the additional performance of insulin
secretion stimulatory tests - venous glucose tolerance
test with assessment of immunorective insulin or intra-
venous test with glucagon with measurement of C-
peptide, confirming insulinopenia.

Statistical analisys of data was performed with
SPSS vs. 21 applying descriptive analysis, chi-square
test and logistic regression - stepwise forward
method. A p value of less than 0,05 (2-sided) using
Fisher's exact test was considered significant.

Results

- characteristics of the studied group

70 patients (40 males and 30 females) of mean
age 37,24 £11,08 years and mean BMI 23,46%4,49
kg/m? of up to 5 years duration of the disease were
enrolled. In 33 of the participants (47%) diabetes was
newly-diagnosed or of less than a year's duration.

« antibody positivity

One or more of the investigated antibodies were
detected in 85,7% of the participants, the percentage
of positivity for each antibody being as follows - GAD
65-Ab - 77,1%, ZnT8-Ab - 45,7% and 1A 2-Ab -
34,3%. (Fig.1)

27,1% of the participants were triple positive and
14,3% were triple negative. ZnT8-Ab was detected in
16,6% of the cases of idiopathic type 1 diabetes estab-
lished on the basis of GAD 65-Ab and IA 2-Ab assess-
ment.

Positive to the combination of two antibodies
were 21,5% of the participants of whom 14,3% had
GAD 65-Ab + ZnT8-Ab, 4.3% - GAD 65-Ab + IA-2-Ab
and 2,9% had IA 2-Ab + ZnT8-Ab combination.

Only 37,2% of the participants were positive to
one antibody, of whom 32,9% had GAD 65-Ab only,
2,9% - ZnT 8-Ab only and 1,4% IA 2-Ab only.

- antibodies in the subgroup of newly-diagnosed
diabetes and diabetes of less than a year duration

An additional subanalysis of the antibody positiv-
ity in the subgroup of newly-diagnosed diabetes and
diabetes of less than a year's duration was performed.
The results showed a significantly higher percentage of
ZnT8-Ab positivity - 63,6% - in this subgroup com-
pared to the rest of the studied group with duration of
the disease for more than one and less than five years
(p=0,04). The probability of positive ZnT8-Ab in this
subgroup was 4,5 times higher than that in the rest of
the group - OR 4,5 (95% CI 1,6-12,5). The analysis of
the positivity of the rest of the antibodies in this sub-
group also showed higher percentages, the difference
being insignificant - GAD 65-Ab positive were 78,8 %
(p=0,7) and IA 2-Ab positive were 45,5 % (p=0,07).
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Table 1. Assessed antibodies GAD |GAD 65 + | GAD 65 + | GAD 65 +
Diagnostic value of the immuno- 65 IA 2 ZnT 8 ZnT8 + 1A 2
logical k hei - N e
kﬁ%‘gﬁ ag;aegszqZﬁpd their com % identified cases of type 1 72 83 87 92

diabetes

- diagnostic value of the immunologic markers
and their combined assessment

The assessment of GAD 65-Ab diagnosed 72% of
type 1 diabetes patients (F=[1,3] 36,2, p<0,001,
r=0.404). The addition of IA 2-Ab as a second immuno-
logic marker increased this percentage up to 83%
(F=[2,3] 43,4, p<0,001, r=0,462), while the use of
ZnT8-Ab instead of IA 2-Ab as a second marker led to
the identification of 87% of the cases (F=[2,3] 46,6,
p<0,001, r=0,486). The combination of all the three
antibodies identified 92% of type 1 diabetes cases
(F=[3,3] 50,7, p = 0,043, r=0,515) (Table 1).

Discussion

The results of the present study are highly consis-
tent with the published data and support the role of
ZnT8-Ab as a significant and independent diagnostic
marker.

The prevalence of ZnT8-Ab positivity in the pres-
ent study is relatively high- ZnT8-Ab was detected in
almost half of the studied patients - 45,7%, and in more
than a half of those with diabetes of less than a year
duration - 63,6%, which matches exactly the published
data. According to the initial data ZnT8-Ab can be
detected in 60-80% of the newly diagnosed type 1 dia-
betes patients depending on the age (5). Despite the
dependence of the age of diagnosis on the ZnT8-Ab
positivity, the published results assume some racial influ-
ence and differences. The highest reported prevalence

of ZnT 8-Ab is in Caucasians, to whom our population
belongs, and the lowest one is in Asians (4,6,7).
Wenzlau and collaborates who are the discoverers of
ZnT8 as an autoantigen report a prevalence of 63% of
ZnT8-Ab in newly diagnosed type 1 Caucasians with a
prevalence of the other antibodies as follows - 1A-2-Ab
- 72%, GAD 65-Ab - 68% and IAA - 55% (4). This
result for ZnT8-Ab is quite similar to that in the present
study, the main difference being in the IA 2-Ab preva-
lence, which in our study rates third after GAD 65-Ab
and ZnT8-Ab. Our results are similar to those of
Shivaprasad and collaborates in an Indian population
of type 1 diabetes of up to 4 years duration, according
to which ZnT8-Ab is the second in prevalence after
GAD 65-Ab and can be detected in 31,8% of the
cases, with prevalence of GAD 65-Ab of 64,7% and of
IA-2-Ab - 19,3% and higher prevalence of ZnT8-Ab in
newly-diagnosed population - in up to 45% (8).

In the present study the additional assessment of
ZnT 8-Ab in patients above the age of 18 vyears
reduced the cases of idiopathic type 1 diabetes by
2,9%. ZnT8-Ab was detected in 16,6% of the patients
who otherwise would be diagnosed as idiopathic type
1 diabetes on the basis of the assessment of the stan-
dard at present combination of GAD 65-Ab + IA 2-Ab.
The results of the logistic regression demonstrated that
the addition of ZnT8-Ab to the assessment of GAD 65-
Ab and IA 2-Ab, increased the diagnostic sensitivity by
9% - from 83% to 92%. These results are also in line
with the published data. Wenzlau and collaborators

T 100%
Prevalence of the three antibodies in
the studied group - antibodies to glu- 90%
tamic acid decarboxylase (GAD 65-Ab),
antibodies to tyrosin phosphatase (IA 2- 80%
Ab) and antibodies to zinc transporter 8
(ZnT8-Ab). 70%
60%
50%
40%
30%
20%
10%
0%

GAD 65-Ab

IA 2-Ab

ZnT 8-Ab
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detect ZnT8-Ab in 26% of the antibody negative type
1 patients according to the assessment of GAD 65-Ab,
IA 2-Ab, islet cell antibodies and IAA, which reduces
the cases of idiopathic type 1 diabetes by 4%. (4,5]
According to the results of Yang and collaborators
ZnT8-Ab are present in 13,5% of IA-2-Ab and GAD 65-
Ab negative patients, who otherwise would also be
classified as idiopathic type 1 diabetes (7). Andersson
and collaborators in a Swedish population of type 1
diabetes children report positivity only to ZnT8-Ab in
3,4% of the studied patients and an increase of the
diagnostic sensitivity of up to 93% by the additional
assessment of ZnT8-Ab (9,10).

Despite the increase of the diagnostic sensitivity
when added as a third immunologic marker, probably
of utmost significance for the clinical practice is the
fact that according to the present results for a
Bulgarian population of type 1 diabetes patients diag-
nosed above the age of 18 years and of up to five
years duration of the disease, the assessment of ZnT8-
Ab performs with higher diagnostic value than IA 2-Ab
and their introduction as a second immunologic mark-
er to GAD 65-Ab identifies a higher percentage of type
1 diabetes cases compared to the measurement of the
classical at present combination of GAD 65-Ab + IA2-
Ab. The replacement of 1A-2-Ab with ZnT8-Ab as a sec-
ond immunologic marker increased the diagnosed cases
of type 1 diabetes by 4%. This result is somehow differ-
ent from the published data. According to Wenzlau and
collaborators the assessment of ZnT8-Ab is most valu-
able as a fourth immunologic marker in addition to the
established standard of GAD 65-Ab, IA-2-Ab u IAA and
increases the diagnostic sensitivity from 94% to 98%,
while the replacement of any of the three established
antibodies, does not affect significantly the number of
the diagnosed autoantibody positive patients with type
1 diabetes. (4] According to the results of Shivaprasad
and collaborators in an Indian population the combined
assessment of GAD 65-Ab and ZnT8-Ab identifies up to
97% of the antibody positive patients and could replace
entirely the use of IA-2-Ab as a serological marker with
no loss of sensitivity and specificity (8).

Regarding GAD 65-Ab our results confirm the lead-
ing place of this immunologic marker in the diagnosis of
type 1 diabetes in adults - it has the highest prevalence,
the longest duration of seropositivity and the highest per-
centage of diagnosed cases of type 1 diabetes in sepa-
rate analysis - identifies 72% of type 1 diabetes cases.

- Disadvantages of the study and potential for
future research

The main disadvantages of the present study is
the relatively small number of studied patients and the
cross-sectional design which do not allow separate
analysis of the antibody positivity according todecades
of disease diagnosis as well as analysis of the changes
of the antibody positivity over time.

According to the published data ZnT-8-Ab posi-

tivity has the highest prevalence in children and ado-
lescents with a peak of about 80% at 16-18 years of
age as well as in newly-diagnosed patients and
declines with the increase of age and duration of the
disease (4-7,11). Nevertheless the assessment of ZnT8-
Ab has the greatest value exactly in the adult popula-
tion of type 1 diabetes where it reduces the cases of
idiopathic type 1 diabetes while in children it does not
improve the diagnostic sensitivity of the already estab-
lished markers (6,11). The potential place of ZnT8-Ab
assessment in the diagnosis of LADA which would be
of great importance in clinical practise has also been
discussed. In the present study the mean age of the
studied group is relatively low - 37,24 11,08 years,
and probably it affects the high percentage of ZnT8-Ab
detected. According to the published data 42% of
LADA cases are ZnT-8-Ab positive. (12) The popula-
tion of this study is in fact LADA and the observed per-
centage of ZnT8-Ab positivity - 45,7%, is quite similar
to that reported in the literature.

A subject of interest and for future research
would be the analysis of the antibody positivity to ZnT
8 according to decades of disease diagnosis, which
would probably define a subpopulation of patients in
which the assessment of the marker has greater diag-
nostic value. The results of the study definitely point
out a leading place of ZnT 8-Ab in the defined popula-
tion - in actual fact ZnT 8-Ab is the second marker in
diagnostic importance after GAD 65-Ab. It is possi-
ble that in patients of higher age the marker loses
some of its diagnostic value or on the contrary - its
significance increases.

Analysis of the of the changes in the antibody
positivity to ZnT 8 over time is also necessary as it
would additionally define the place of ZnT 8-Ab in the
diagnosis of type 1 diabetes in unresolved cases
depending on the duration of the disease. According
to the published data ZnT 8-Ab decline shortly after
the diagnosis and in patients of 20 years duration of
the disease antibodies can be detected in 6,7%. The
dynamic of ZnT 8-Ab positivity over time is showing a
weak correlation to that of IA 2-Ab. (12,13) The results
of the present study are also in support of the thesis for
the rapid decline of ZnT-8-Ab following diagnosis. The
only significant difference found between the sub-
group with diabetes of duration of less than a year
including newly-diagnosed diabetes, and the subgroup
with diabetes of duration between one and five years
was in ZnT 8-Ab positivity - 63,6% vs. 45,7%, OR 4,5,
p=0,04. Probably if the studied group was of newly-
diagnosed patients only, the prevalence of ZnT 8-Ab
would be even higher. It has to be taken into consider-
ation that the difference for IA 2-Ab is of borderline sig-
nificance and probably if the number of studied
patients was higher, it would have reached signifi-
cance as it is known that IA 2-Ab positivity declines
rapidly over time. The question for the antibody per-
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sistence over time is highly significant for clinical prac-
tice as it would define the time window after the diag-
nosis in which the assessment of ZnT 8-Ab is valid.
Probably in diabetes of longer than the studied dura-
tion, the marker loses some of its diagnostic value. In
routine clinical practice however, revision of the diag-
nosis of diabetes after the fifth year of duration is sel-
dom needed and based on the present results in
patients with diabetes of up to 5 years duration it can
be concluded that in the standard case the assessment
of ZnT8-Ab is of high diagnostic value.

In the presence of additional data of the antibody
positivity to ZnT 8 according to decades of disease
diagnosis and for its change over time a specific diag-
nostic algorithm for the assessment of the different
antibodies in specific combinations and sequence
could be defined according to the age of diagnosis
and the duration of the disease. That would be of prac-
tical implication in the setting of limited resources for
the assessment of all the three antibodies which is the
case in our country. In the ideal case however, all the
three immunologic markers have to be assessed.

- Potential contributions of scientific and prac-
tical importance

The present study provides for the first time data
for the ZnT 8-Ab positivity in a Bulgarian population of
type 1 diabetes patients diagnosed above the age of
18 years and of up to five years duration of the dis-
ease. The results have significant value for the routine
clinical practice as they determine a leading position of
ZnT8-Ab in the diagnosis of type 1 diabetes - it is the
second most prevalent antibody in adult patients with
autoimmune diabetes and the second in diagnostic
importance after GAD 65-Ab. The assessment of ZnT8-
Ab in addition to GAD 65-Ab and IA 2-Ab reduces the
cases of idiopathic type 1 diabetes and the use of
ZnT8-Ab as a second immunologic marker in addition
to GAD 65-Ab outweighs the established combination
of GAD 65-Ab + IA 2-Ab.

Conclusions

In a Bulgarian population of type 1 diabetes
patients diagnosed above the age of 18 years and of
up to five years duration of the disease:

« ZnT8-Ab is a significant and independent diag-
nostic marker

. the addition of ZnT8-Ab assessment to the
established markers reduces the cases of idiopathic
type 1 diabetes by 2,9%

« ZnT8-Ab has a relatively high prevalence rating
second after GAD 65-Ab

« ZnT 8-Ab is second in diagnostic importance
after GAD 65-Ab

+ the combined assessment of GAD 65-Ab +

ZnT8-Ab identifies more type 1 diabetes cases com-
pared to the present established in the clinical practice
measurement of GAD 65-Ab + IA2-Ab
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Pesiome

Bwv6Begenue: HuBama Ha naazmeHama 2atoko3a Ha 2Pu yac caeg OITT (2-u-I1T) ca cuaeH npegckazBauwy, gpak-
mop 3a cbpgeuHo-cbgoBua (CC) puck, HezaBucumo om gobpe uzBecmHume puckoBu gpakmopu, Bkalouumen-
HO NAa3meHama 2AKo3a Ha 2aagHo (M1T) u HbA, ..

Llea: Aa ce nombpcam pa3auku B 2aukemuyHume nokazameau u, ocobero, 6 HuBama Ha 2-u-T1l mexkgy Au-
ua c u 6e3 3HauUMa KOpOHapHa CMeHo3a.

Mamepuaau u memogu: V3caegBaxme 96 auua (81,3% mobike) ¢ npoBegeHa kopoHapHa aHauozpacdpusa u 6e3
uzBecmHu 2AukemuuHU HapyweHua. FAIoKO3HUAM moAepaHc ce onpegeau ype3 cmangapmed OITT Ha 3-10
geH cAeg gexocnumaau3auusma. 3Hayuma KopoHapHa cmeHo3a ce npue npu 2 50% cmecHeHue om apmepu-
aAHUA AUMeEH. AONbAHUMEAHO cpaBHUXMe 2AUKEMUYHUME NOKa3ameAu MeXgy HOPMO2AUKEMUYHUME NauueH-
mu ¢ ycmaHoBeHa kopoHapHa apmepuarHa 6oaecm (KAB) (n=26) ¢ me3u npu 3gpabu KOHMPOAU C HOPMaAEH
2AI0K03eH moaAepaHc u 6e3 uzBecmuu CC3, conocmaBumu no noa u Bv3zpacm (n= 19).

Pe3yamamu: Auuama cbC 3HauuMa KopoHapHa cmeHo3a nokazaxa gocmoBepHo no-Bucoku HuBa Ha 2-y-T1I
(9,53%£4,26 mmoa/A; 8,04+1,83 mmon/a, pecn., p=0,03) u HbA, . (6,24%1,62%; 5,57+0,33%, pecn., p=0,01) cnpsa-
mo me3u 6e3 3Hayuma makaBa, gokamo [MIT He gocmuzHa cmamucmuyecka 3Ha4umocm. MiHmepecHo, gopu
npu Hopmoz2AuKkemuuHume Auua ¢ ycmanoBera KAB, Ml Ha 2pu vac Gewe 3Hayumo no-Bucoka cnpamo maszu
npu 3gpabu koHmpoau (6,41+0,16 mmona/A; 5,18+0,28 mmoa/a, pecn., p=0,0002). 3a pazauka om moBa, INIT u
HbA, . nokazaxa cxogHu HuBa npu gBeme 2pynu.

3akaroderue: YcmanoBuxme no-Bucoku HuBa Ha 2-u-T1T npu hauueHMumMe CbC 3HAYUMA KOPOHAPHA CMEHO-
3a cnpamo me3u 6e3 3Hayuma makaBa. Om gpyea cmpaHa, Hamepuxme, ye cpegHama cmotHocm Ha 2-u-1T,
gopu npu Auuama 6e3 3Hauuma cmeHo3a (8,04 mmoa/A), nonaga B guanazoHa 3a xunepaaukemua Ha 2pu 4ac.
Pesyamamume cbomBemcmBam Ha nybaukyBaHume gaHHU omHOCHO HebAazonpuamHomo BausHue Ha Xu-
nepaaukemuama caeg HamoBapBaHe Bvbpxy aHzauozpadpcku ycmaHoBeHama cmeneH Ha KAB.

Kao4oBu gymu: «opornapHa apmepuasHa 6oaecm, xunepaaukemusa caeg HamoBapBane, OITT, kopoHapHa
cmeHo3a

BbBegeHue Ho-cbgoBua (CC) puck, HezaBucumo om gobpe u3-

Becmuume gpyeau puckoBu pakmopu, BkAlYUMEAHO

HuBama Ha naameHama 2a0ko3a Ha 2PU yac (2-u- nAa3meHama 2alko3a Ha 2aagHo (M) u HbA, . Mpo-

M) caeg opaseH 2AI0KO30-mOAepaHmMeH mecm yuBaremo DECODE gemoHcmpupa, ue Bpwb3kama
(OFTT) ca mowen npegckazBaw, hakmop 3a copgey- mexgy 2aukemuama u CC puck 3anouBa owe npu
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HOpPMaAHU 2paHuuu Ha kpbBHama 2aoko3a (KT u Ha-
pacmBa c auHeapHa 3aBucumocm (1,2). 3a Bcako yBe-
AudeHue Ha HuBomo Ha 2-u-I1l ¢ 2,1 mmoa/A, omHOCU-
meAHuam puck 3a CC cbbumue ce yBeauuaBa c 12-
42% (3). Funagata Diabetes Study, noka3Ba ue Hapy-
weHuam 2AloKo3eH moaeparc (HIT), a He TIT, e puc-
ko8 gpakmop 3a CC 3a6oaaBaHua (CC3) (4). Bce owe
npogbakaBam paszuckBaHuama omuocHo moBa Kol
e Hat-ecpekmuBHuam mecm 3a omkpuBaHe Ha nauu-
eHmume C KopoHapHa apmepuaAHa 6oaecm (KAB),
npumexxaBawu gonvaHumeaen CC puck, cbobpazHo
HapyweHuama B 2aloko3Hua memaboauzom (12,13).
Aokamo HbA,. ce cuuma 3a no-aeceH u no-ygobeH
mecm 3a u3zBvpwBarHe, mo OITT omkpuBa noBeue
puckoBu Auua (9). MpoyuBanemo GAMI Hamupa, ye
Xunep2Aaukemuama Ha 2pu vyac e Yyecma npu nauyueH-
mu ¢ ocmbp mMuokapgeH uHgapkm (OMU) u e puc-
ko8 dakmop 3a 6vgewu CC uHUUgEHMU Npu Me3u
Beue Bucoko-puckoBu auua. NMpomuBonoAokHO Ha
moBa Humo TIT, Humo HbA;. npumexaBam cvwa-
ma npegcka3zBawa cmouHocm (10). B mo3u cmucoa,
KI' caeg HamoBapBane (OITT) e 3Hauumo no-BaxkeH
puckoB mapkep, 0MKOAKOMO 2AK0KO3ama Ha 2AagHo,
ocobeHo B paHHUMe emanu Ha HapyweHa 2AKO3HA
peayaauun, koeamo I u HbA,;. moeam ga 6bgam
owe 6 HopmaaHu epaHuuu (11). CaegoBameaHo,
usmepBanemo Ha KI' caeg HamoBapBane (OITT)
ugeHmuduuupa Auuyama ¢ noBuweH puck 3a CC3
u3BbH pucka, cBvp3aH ¢ oueHka camo Ha [T u
HbA,. (5, 6, 10).

KopoHapHama aHzuozpachun e npeuu3eH memog
3a oueHKa Ha amepockaepo3ama, koemo no3zBoanBa
ga ce mopcam 3aBucumocmu mMexgy paszAudHU puc-
KoBu hakmopu u aHauo2papCcku onpegeseHama me-
»Kecm Ha amepockaepo3a. HezaBucumo, ve cowecm-
ByBam kamezopuyHu gaHHU 3a Bpb3kama mexgy
me>xecmma Ha KAB u HaauueH guabem, maako npo-
yuBaHua ca gpokycupaHu cneyuarHo Bbpxy HuBama
Ha 2-4-[1 cbobpa3zHO Haauyuemo Ha 3Hayuma Kopo-
HapHa cmeHo3a.

Llea: Aa ce nombpcam pa3auku 8 2aukemuyHume
nokazameau u, ocobero, 8 HuBama Ha 2-u-T'1Tl mexkgy
AUUA CbC U De3 3HavYuma KopoHapHa cmeHo3a.

Mamepuaa u memogu:

M3caegBaxme 96 Auua c npoBegeHa kopoHapHa
aHeuozpacdpua (KA) nopagu uzBecmHa uau nogo3upa-
Ha KopoHapHa apmepuaaHa boaecm (KAB), 6e3 usz-
BecmHu 2aukemuyHU HapyweHua. [AloKo3HUAM Mo-
AepaHc ce onpegeau upe3 cmaHgapmen OITT Ha 3-
10 geH caeg gexocnumaauzauuama. OcHoBHume xa-
pakmepucmuku Ha uzcaegBaHume ca noka3zaHu 6

Tabauua 1. MNMaazmeHa 2atoko3a ce uzcaegBa no xek-
COKuHa3zeH memog. KopoHapHa amepockaepo3a ce
guazHocmuuupa npu Haaudue Ha BcakakBo cmecHe-
HUEe Ha KOPOHAPHUA AUMEH, a 3HaYuMa KOpoHapHa
cmeHo3a ce npue npu = 50% cmecHeHue om apmepu-
AAHUA AUMEH. AONMbAHUMEAHO cpaBHUXME 2AUKEMUYHU-
me noka3zameAu Me>Kgy HOPMO2AUKEMUYHUME NauueH-
mu ¢ ycmaroBeHa KAB (n=26) ¢ me3u npu 3gpaBu KkoH-
MPOAU C HOPMAAEH 2AIOKO3eH moaepaHc u 6e3 u3Bec-
mHu CC3, conocmaBumu no noa u Bb3pacm (n= 19).

Pesyamamu:

Auuama cbC 3HaYuMa KopoHapHa cmeHo3a (n=75)
nokazaxa gocmoBepHo no-Bucoku HuBa Ha 2-u-[1I u
HbA, . cnpamo me3u 6e3 3Hauuma KOpoHapHa CMeHo-
3a (9,531£0,50 mmoa/a cnpamo 8,04+0,43 MMOA/A,
p=0,03; 6,24+0,25% cnpamo 5,57+0,09%, p=0,01 cb-
omBemHo). 3a pazauka om moBa, INIT He gocmuzHa
3Hauumu pazaudua (Oue.1). ABeme 2pynu navuueHmu
6axa cbc cxogHa Bb3pacm, KopemHa obukoaka (KO),
uHgekc Ha meAecHa maca (MITM) u aunugHu nokasa-
meau (p>0,05 3a Bcuuku) (Taba. 2). AonbAHUMEAHO
cpaBHuxme HuBama Ha 2-u-T1I mexkgy gBe 2pynu Au-
ua ¢ HopmaaeH I'T - me3u ¢ npoBegeHa KA u ycma-
HoBeHa KAB u 3gpaBu koHmpoau 6e3 aHamHe3a 3a
CC3, cvnocmaBumu no Bvb3pacm (51,847,9 2og.
cnpamo 56,418,6 20g., p=0,1) u noroBo pa3znpegene-
Hue (p=0,5). MvpBama 2pyna nokaza 3Ha4umo no-Bu-
coka 2-u-TI (6,41£0,16 mMmoA/A cnpamo 5,18%0,28
mmoAa/A, p=0,0002), gokamo INIT u HbA, . He gocmue-
Haxa gocmoBepHa pazauka (Due. 2, Oue. 3).

ObcbkgaHe u 3akaloyeHue:

B Hawemo u3caegBaHe, Auuama cbC 3HaYUMa Ko-
poHapHa cmeHo3a (2 50%) nokazaxa gocmoBepHo
no-Bucoku HuBa Ha 2-u-II u HbA,. cnpamo me3u 6e3
3Hauuma makaBa, gokamo TIT He gocmuzHa cma-
mucmuuecka pazauka. CpegHama cmolHocm Ha 2-u-
M npu nbpBume Gewe 9,53 mmoa/A, KOAMO nonag-
Ha B guana3oHa 3a xunepaaukemus Ha 2P yac. Pe3ya-
mamume cbomBemcmBam Ha nocoyeHume gaHHU
3a HebAazonpuamHomo BAuaHue Ha 2Aukemusama
caeg HamoBapBane (OITT) Bbpxy CC3, HezaBucumo
om gobpe u3zBecmHume CC-puckoBu akmopu
ToBa e u Bb3MOKHO 0bAcHeHUe 3a HamepeHama om
Hac no-Bucoka 2-u-I'l" npu Mme3u cbC 3HaYUMa CMeHo-
3a cnpamo mes3u 6e3 3Hauuma makaBa, npu cpaBHu-
MU gpyau memaboAumHu nokazameau. Saely u cob-
aBm. Hamupam, ye HoBoomkpumume Auya, Kakmo ¢
HIT, maka u ¢ guaezHocmuuyupaH Ha 2PY yac 3axapeH
guabem npu OITT, ca cuaHo u He3aBucumo cBbp3a-
HU C HaAUYMUEMO U CmeneHma Ha KopoHapHama ame-
pockAepo3a, oueHeHa upe3 aHauozpadgus (7). OcBen
moBa, u gBeme popmu Ha HoBoomkpum abHopmeH
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Tabauya 1. OcroBHu nokazameau npu yyacmHuuume

Mokazamea CmoiiHocm Mokazamen n (%) Tepanua n (%)
Bw3pacm (20g.)[ 58,2% 8,6 3HayuMa cmeHo3a 75 (78,1) | ACEI/ARB 81 (84,4)
Muxe (n,%) 78 (81,3) 6e3 3HaYuMa cmeHo3a 21(21,9) cmamuHu 88 (91,7)
XKeHu (n,%) 18 (18,7) MK 73 (76) 6ema-6Aokepu 83 (86,5)
BMI kg/m? 30,1 +4,2 oMU 21(21,9) | acnupuH 75 (78,1)
KO (cm) 105,6£10,5 npegxogeH Ml 32 (33,3) | guypemuuu 25 (26)

3aberexxkka: MKU - nepkymanHa KopoHapHa uHmepBeHuus; MU - muokapgen urdgapkm; ACEI/ARB-unxu6umopu
Ha aH2uomeH3uH KoHBepmupauw, eH3uM/aH2uomeH3UH-peyenmMopHU 6AOKepu

IIT, 2-4-MNr u HbA;. npu Autama cbc u 6e3 3Hauuma cmeHo3a

CbC 3C 6e3 3C
*p=0,028
ﬁ
9,53+4,26
*p=0,061, ns D=0.014
+ ﬁ = )
8,04:1.83 =00
6,23+1,68 6,24+1,62
5,72+0,77 S— 5,57+0,33
...
] 1
24-Mr 2417 nrr rrr HbA, HbA,
3C - 3Hayuma cmeHo3a, naagmeHa a2aoko3a 8 mmol/L; HbA;. 6 %

Tabauya 2. OcroBHu noka3zameaAu meXgy Auuama CbC 3Hayuma u
He3Hayuma cmeHo3a.

3HaYuUMa He3Hauyuma cmeHo3a | p
cmeHo3a (n=75) (n=21)

OX 5,28 £ 1,21 5,20 £ 1,15 0,8
T 2,157 1,17 2,620 £ 3,02 0,2
HDL-xo0A. 1,18 £ 0,35 1,20 £ 0,33 0,7
LDL-xoA. 3,08 £ 1,07 3,29 £ 1,08 0,6
6v3pacm 58,15 £ 1,06 58,11 £ 1,87 0,99
KO 105,5 + 1,43 104,1 + 3,44 0,7
BMI 29,25 +£0,82 30,05+ 1,35 0,7

OX - 06w, xonecmepon; TI' - mpuzauuepugu

2AOKO3EeH moaepaHc ca BaxkHuU npegukmopu
3a CC cvbumusa npu navuueHmu ¢ OMU, 6e3
20AemMU pazaudua nomexgy cu (10). 3a pas-
Auka om moBa, HbA,., gopu 6 npazoBama
cmolHocm 3a npeguabem (5,7%), He e 3Ha-
Yyum npegukmop npu makuBa nauyueHmu
(7,14,15).

Om gpyea cmpaHa, Auvama CbC CMeHo-
3a < 50% noka3axa cpegHa cmoUHocm Ha 2-
u-Ir 8,04 MMOA/A, KOAMO Makap U NO-HUCKa,
cbwo nonaga B guana3zoHa 3a XunepaAuke-
MUA Ha 2pu 4ac, U Mo npu cpegHa cmou-
Hocm Ha HbA,. 5,57% (Mue.1). Benpeku ue
npu me3u Auua He e HabalogaBaHa 3Hayuma
cmeHo3a, me He noka3zBam pazauveH mema-
6oAUMEH NPOPUA CNPAMO ME3U CbC CMEHO-
3a 2 50% u BepoamHo ca 6 no-paHeH eman
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Quaypa 2 CpaBrenue Ha MIT u 2-4-TI mexkgy Auuama ¢ HopmaaeH T u ycmarnoBera KAB u

3gpabu koHMpoAu.

*kkpy—
8 | p=0,0002 |
p=0,09 6,41+0,16
— ——
‘} 3gpabu
5146i0109 52940 1 5,18+0,28 . koHmponu
HOpMasneH
[T+KAB

rr 24-T'1r

Ha kopoHapHomo 3aboaaBaHe. ToBa e u Bb3morkHa npuyuHa 3a noBu-
weHume cpegHu cmouHocmu Ha 2-4-I1TF npu max. CowecmByBam
gaHHUu, Ye He3zHauumama (<50%) KopoHapoCKAepo3a e no-vyecma npu
Aauuama c¢ HIT, omkoakomo npu HopmozaukemudHume (7). Minmepec-
HO, gopu cpeg Auuama c HopmaneH [T, Tl Ha 2pu yac noka3a pa3Au-
Ka Me>kgy me3u ¢ ycmaHoBeHa KABb cnpamo 3gpaBu KoHmMpoau, Kou-
mo ca 6e3 aHamHe3a 3a CC3 u ca cbnocmaBumu no noa u Bb3pacm
(Due. 2). Om mpume 2AUKEMUYHU noka3zamean, camo 2-4-[1I Gewe
3Hauumo no-Bucoka npu nbpBume, gokamo IMIT u HbA,. nokazaxa
cxogHu HuBa (Due. 2 u 3). MNMpe3 2012 2. ce nybaukyBaxa peyamamu,
nocouBawu, Ye HOPMOSAUKEMUYHU AUUR, Npu Koumo 2-u-I1I He ce
Bpvwa go HuBomo Ha MIT 8 xoga Ha OITT, umam noBuweH puck om
CC3 (8). ToBa e u Bb3moxkHO 0bACHEHUE Ha HamepeHume om Hac pe-
3yamamu.

Queypa 3 HbA . npu Auuama c HopmaaeH I'T u ycmaHoBera KAB u
3gpaBu koHMpoAu.

=0,2
% ——
61 5,26+0, 1 247102
— R koHmponu
e ___
HopmareH
v [T+KAB
o
2_
0 T '
HbA,. HbA, .

AelicmBumenro, 8 Hawemo npo-
yuBaHe HOPMO2AUKEMUYHUME AUUA
c ycmaHoBeHa KAB npu npoBegeHa-
ma KA He ca ycneau ga noHuxkam
KOHUeHmMpauuume Ha 2-4-I'1l go me-
3u Ha I1IT, gokamo npu 3gpaBume
KoHmpoau, HuBomo Ha 2-u-T1l" e go-
pu AeKo no-Hucko om moBa Ha [IT.
Cnopeg Hakou aBmopu, KopoHapHa-
ma amepocKAepo3a npozpecupa na-
pareAHo ¢ npoepecupaw,omo Bao-
wabaHe Ha 2atoKoMemaboAumHOMoO
CbCmMoAaHue.

Cpeg nauueHmu c HIT, kopo-
HapHama amepockAepo3a e pajzn-
pocmpaHeHa, HO He B makaBa
cmeneH, ve ga ce npegcmabu cbe
3Havuma cmeHo3a Kakmo npu gua-
6emHume nayueHmu. Om gpyea
cmpaHa HezHayumama (<50%) Ko-
poHapoCcKAepo3a e no-yecma npu
auuama ¢ HIT, omkoAakomo npu
Hopmoz2AuKemuvHume (7).

MNpoBexxgaHemo Ha OITT npu
nayueHmu, noka3aHu 3a KA, omkpu-
Ba Bucoka yecmoma Ha xunepaauke-
Mua Ha 2PU yac. Hawume pe3yama-
mume cbomBemcmBam Ha nybAuKy-
BaHume gaHHu omHocHo Bpb3ikama
MEXQgy XunepaAuKemuAma cAaeq Ha-
moBapBaHe u aHa2uo2padpcku ycma-
HoBenama cmeneH Ha KAB.

Endocrinologia vol. XXII Nel /2017




Original article

Post-load Glycemic Levels in Subjects With
Angiographically Determined Coronary Artery
Stenosis

Boyadzhieva, Mila B.", Angelov, Atanas A.?>, Hadzhieva, Elitsa G.', Hristozov,
Kiril H', Georgiev, Svetoslav J.

' Clinic of Endocrinology, UMHAT ,,St. Marina”, Medical university, Varna

21st Clinic of Cardiology, UMHAT ,St. Marina”, Medical university, Varna

*Clinic of Interventional Cardiology UMHAT ,St. Marina”, Medical university, Varna

Address for correspondence:

Dr Mila Boyadzhieva

Clinic of Endocrinology, ,Sveta Marina” University Hospital
1 ,Hristo Smirnenski” Bul., 9000 Varna

e-mail: milaboja@yahoo.com

Introduction: Post-load glycemia (2-h-PG) is a strong predictor for cardiovascular (CV) risk independently
of well-known risk factors, including fasting plasma glucose (FPG) and HbA, ..

Aim: To search for differences in glycemic indices and especially in 2-h-PG in subjects with or without signif-
icant coronary artery stenosis.

Materials and Methods: We studied 96 patients (81,3% males) without a history of glucose abnormalities
who underwent coronary angiography. Glucose tolerance was defined during OGTT performed 3-10 days after
hospital discharge. Coronary stenosis with lumen narrowing = 50% was considered significant. Additionally,
glycemic indices between normoglycemic coronary artery disease (CAD) patients (n=26) and overall healthy age-
and sex adjusted controls without known CV-disease history (n=19) were compared.

Results: The levels of 2-h-PG (9,5340,50; 8,04£0,43 mmol/L; resp. p=0,03) and HbA;. (6,24+0,25;
5,57£0,09% resp.; p=0,01) were significantly higher in patients with significant coronary stenosis compared to
patients without significant stenosis. In contrast, FPG did not reach significant differences. Interestingly, 2-h-PG was
significantly higher in normoglycemic subjects with established CAD compared to healthy controls (6,41£0,16 vs
5,18+0,28 mmol/L, p=0,0002). In contrast, FPG and HbA,. were similar in the two groups.

Conclusion: We found higher 2-h-PG in patients with significant coronary stenosis compared to subjects with
non-significant stenosis. On the other hand we found the mean 2-h-PG level in patients with non-significant steno-
sis (8,04 mmol/L) was in the 2-h-hyperglycemic range. Our observation fits well with the published data regarding
association between post-load hyperglycemia and the angiographically determined extent of CAD.

KatoyoBu gymu: coronary artery disease, postload hyperglycemia, OGTT, coronary stenosis

risk starts within the normal blood glucose (BG) range
and increases linearly (1,2). For each 2,1 mmol/L

Two-hour postload glycemia (2-h-PG) during the  jhcrease in the 2-h-PG level, the relative risk for CV-
oral glucose tolerance test (OGTT) is a strong predic-  ayent increases with 12-42% (3). The Funagata
tor for cardiovascular (CV) risk, independently of other  pizphetes Study shows that impaired glucose tolerance
well known risk factors, including fasting plasma glu- (IGT), but not FPG is a risk factor for CV-diseases (4).
cose (FPG) and HbATc. The DECODE study demon-  There is an ongoing discussion about the most efficient

strates that the association between glycemia and CV- ¢t 1o identify coronary artery disease (CAD) patients

Introduction
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at additional CV-risk considering glucose metabolism
disturbances (9,12). While HbA, is considered easier
and more convenient to perform, the OGTT discovers
more subjects at risk (9). The GAMI study defines that
2-h-hyperglycemia is prevalent in acute myocardial
infarction (AMI) patients and is a risk factor for future
CV-events in these already high-risk subjects. In con-
trast, neither FPG nor HbA, . have the same predictive
value (10). Therefore, postload BG is a significantly
more important risk marker compared to fasting
glycemia, especially in the early abnormal glucose reg-
ulation stages when FPG and HbA, . are still within nor-
mal ranges (11). Consequently, postload glycemia
measurement (OGTT) identifies subjects with
increased CV-risk independently of the risk associated
only with FPG and HbA;_ assessment (5, 6, 10).

Coronary angiography is a precise method for
atherosclerosis assessment, allowing association
between various risk factors and angiographically
determined severity of atherosclerosis to be discov-
ered. Strong data exist about the relationship between
CAD severity and presence of diabetes. Nevertheless,
very few studies are focused especially on the associa-
tion between 2-h-PG levels and the presence of signif-
icant coronary atherosclerosis.

Aim: To search for differences in glycemic
indices and especially in 2-h-PG levels in subjects with
or without significant coronary artery stenosis.

Materials and Methods

We studied 96 patients without a history of glu-
cose abnormalities who underwent coronary angiogra-
phy (CA) due to known or suspected coronary artery
disease (CAD). Glucose tolerance was defined during
the OGTT performed 3-10 days after hospital dis-
charge. The baseline characteristics of the study partic-
ipants are shown in Table 1. Plasma glucose concen-
tration was measured by the hexokinase method.
Coronary atherosclerosis was diagnosed according to
the presence of any coronary lumen narrowing and

coronary stenosis with lumen narrowing ?50% was
considered significant. Additionally, glycemic indices
between normoglycemic CAD patients (n=26) and
overall healthy age- and sex adjusted controls without
known CVD history (n=19) were compared.

Results

The levels of 2-h-PG and HbA, . were significantly
higher in patients with significant coronary stenosis com-
pared to the patients without significant stenosis
(9,53£0,50 mmol/L vs 8,04+0,43 mmol/L; p=0,03;
6,2410,25% vs 5,57£0,09%; p=0,01, respectively). In
contrast, FPG did not reach significant differences (Fig.1).

The two groups of patients were of similar age,
with similar waist circumference (WC), body mass
index (BMI) and lipid parameters (p>0,05) (Table 2).

Additionally, we compared 2-h-PG levels
between two groups of subjects with normal glucose
tolerance - these with angiographically established
CAD and age- (51,8£7,9 years vs 56,4+8,6 years.;
p=0,1) and sex (p=0,5) adjusted healthy controls with-
out a history of CVD. The first group showed signifi-
cantly higher 2-h-PG (6,41£0,16 mmol/L vs 5,18+0,28
mmol/L, p=0,0002), while FPG and HbA,. were simi-
lar in the two groups (Fig. 2, Fig. 3).

Discussion

In our study, the subjects with significant coro-
nary stenosis ( =2 50%) manifested with higher 2-h-PG
and HbA,_ levels compared to those without signifi-
cant coronary stenosis (<50%), while FPG did not
reach statistical difference. Mean 2-h-PG value in the
first group of patients was 9,53 mmol/L and reached
the range for 2-h-hyperglycemia. Our results are in
accordance with published data about the unfavorable
effect of postload glycemia (OGTT) on CVD, inde-
pendent of the well-known CV-risk factors. This is a
putative explanation for the higher 2-h-PG levels in
patients with significant stenosis than in subjects with
non-significant stenosis with other metabolic parame-

Table1. Baseline characteristics of study participants

Index Value Index n (%) Therapy n (%)
Age (y) 58,21 8,6 significant stenosis 75(78,1) | ACEI/ARB 81 (84,4)
Males (n,%) 78 (81,3) non-significant stenosis 21(21,9) statins 88 (91,7)
Females (n,%) 18 (18,7) PCI 73 (76) Beta-blockers 83 (86,5)
BMI kg/m? 30,1 4,2 AMI 21 (21,9) | aspirin 75 (78,1)
WC (cm) 105,6£10,5 Previous Ml 32 (33,3) | diuretics 25 (26)

Notes: PCI - percutaneous coronary intervention; MI - myocardial infarction; ACEI/ARB - angiotensin-
converting enzyme inhibitors/ angiotensin receptor blockers
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FPG, 2-h-PG and HbA ;. in subjects with or without significant stenosis

with SS without SS
*p=0,028
ﬁ
9,53+4,26
*p=0,061, ns 00014
8 i ' ! F—
6,23+1,68 6,24+1,62
5,72+0,77 — 5,57+0,33
] ]
2h-PG 2h-PG PGG PGG HbA,, HbA,,

SS - significant stenosis; fasting plasma glucose in mmol/L HbA,. 8 %

Table 2.  Baseline parameters between subjects with or without
significant stenosis
Significant Non-significant p
stenosis (n=75) stenosis (n=21)
TC 5,28 £ 1,21 520% 1,15 0,8
TG 2,157 1,17 2,620 £ 3,02 0,2
HDL-C 1,18 £ 0,35 1,20 £ 0,33 0,7
LDL-C 3,08 £ 1,07 3,29 £ 1,08 0,6
Age 58,15 £ 1,06 58,11 £ 1,87 0,99
WC 105,5+ 1,43 104,1 + 3,44 0,7
BMI 29,25 £ 0,82 30,05 £ 1,35 0,7

TC - total cholesterol; TG - triglycerides

ters that were comparable. Saely et al. found that both newly
diagnosed IGT and post-challenge diabetes during OGTT are
strongly and independently associated with the presence and
extent of coronary atherosclerosis assessed angiographically (7).
Moreover, both forms of the newly discovered abnormal glucose
tolerance are important predictors of CV-events in patients with
AMI, without major differences between IGT and post-challenge
diabetes (10). In contrast, HbA,. even at prediabetic cut-off
(5,7%) is not a significant predictor in these patients (7,13,14).

On the other hand, the patients with non-significant stenosis
showed a mean 2-h-PG value of 8,04 mmol/L, which although
lower also reached the threshold for 2-h- hyperglycemia after
OGTT, even though the mean HbA,. was 5,57% (Fig.1).

Although no significant stenosis was diag-
nosed among these study participants,
they did not have different metabolic
parameters from the patients with stenosis
2 50% and they are probably at an earlier
stage of their coronary disease. This is a
possible explanation for the increased
mean values of 2h-PG in these patients.
Existing data define that non-significant
coronary stenosis (<50%) is more frequent
among subjects with IGT in comparison
with euglycemic subjects (7). Interestingly,
even among subjects with normal GT, the
2-h-PG value was different between
patients with CAD and age- and sex-
adjusted controls without CVD history
(Fig. 2). Out of the three glycemic parame-
ters examined, only 2-h-PG was significant-
ly higher among the first group of patients,
while the values of FPG and HbA;. were
similar (Fig. 2, Fig. 3). In 2012 data was
published, showing that normoglycemic
subjects with 2-h-PG not falling down to
the level of FPG during the OGTT, have an
increased CV-risk (8). This could be a pos-
sible explanation for the results we
obtained. In our study, 2h-PG in the nor-
moglycemic participants with diagnosed
CAD after CA did not reach the level of
FPG. In contrast, 2-h-PG in the healthy
controls was even slightly lower than FPG.
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Comparison of FPG and 2-h-PG between subjects with normal GT and established
CAD and healthy controls

*%%0=0,0002

p=0,09 6,41+0,16
1
healthy
5,4610,09 52940 1 5,18+0,28 controls

normal GT
+CAD

FPG FPG 24-PG 24-PG

HbA, . in subjects with normal GT and established CAD Some authors state, that the pro-
and healthy controls gression of coronary atherosclerosis is

parallel to the progressive deterioration

% |p=—0’2| of the glucometabolic state. Coronary
atherosclerosis is common among
61 5,260, 1 5,4710,2 patients with IGT, but not to such a
— healthy degree as to cause a significant stenosis
controls as it is among diabetic patients. On the
other hand, the non-significant coro-
V'“—\ normal GT nary atherosclerosis' (<50°{o) is more
. +CAD common among subjects with IGT than
o among euglycemic subjects (7).
Performing the OGTT in patients who
underwent CA indicates a high preva-
lence of 2-h-hyperglycemia. Our results
correspond to published data on associ-
ation between the postload hyper-
glycemia and the extent of CAD angio-

graphically established.
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Pesiome

Yecmo cympewHama xunepaaukemun cb3gaba 3ampygHeHus 8 guaezHocmuyHo-AedebHUA NAQH NPU aHAAU-
3upaHe Ha Bb3MOXKHUME NPUYUHU - peHOMeH Ha ,3a3opaBaHemo”, epekm Ha COMOQGXKU UAU NPOCMO AOW 2AU-
KemuueH KOHMpoA. 3a npaBuaHa oueHka Ha me3u heHomeHu e ocobeHo noae3Ho u3zcaegBare HuBama Ha KpbB-
Hama 2atoko3a (KI) Hakoako nocaegoBameAHu HOWU MeXXgy 3 U 5 vaca UAU NPUAOXKEHUE Ha NPOGHLAXKUMEAHO
2A10K03HO MoHUMopupaxe (MIM).

Llea Ha npoyuBaHemo: ga ce gemoHcmpupa poasma Ha ['MI'M B pa3epaHuuaBaHe Ha npuyuHUMe 3a cympew-
Ha xunepaaukemus (KI = 10 mmoa/A) u ga ce ycmaHoBu yecmoma Ha peaeKmopHama XunepaAukemus CAeg
ACUMNMOMHU HOWHU Xuno2aukemuu (ecpekm Ha Comogyku) npu nauueHmu ¢ mun 1 3axapeH guabem (T13A).

Mamepuaau u memogu: 13caegBanu ca 19 ambyaamopHu nauuerma ¢ T13A (15 >keHu u 4 mbyke) Ha cpeg-
Ha Bb3pacm 37,32 + 13,17 20g., cbC cpegHu cmouHocmu Ha HbA; . 7,18+1,16% u pa3HonocouHu cmodHocmu
Ha KI' Ha 2aagHo om npoBe>xkgaHua camokoHmMpoAa. MNMpoBegeHo e pempocnekmuBHo MM upe3 cucmemama iPro
2 (Medtronic) 8 npogbaXxeHue Ha 5-7 gHU. AHaAU3UpaHU ca cympewHume CmoUHOCMU Ha U3MepeHama 2AKKO-
3a om ceH3opa (FC) Ha eragHO Ccbobpa3HO 2aukemusama no Bpeme Ha HOwHUA CbH. HowHa xunozaukemus ce
npue npu I'C < 3,9 MMOA/A.

Pezyamamu: Om HabatogaBatume 121 Howu ce ycmaHoBuxa 26 HOWU C aCUMNMOMHU XUNO2AUKEMUU,
npu 12 om 19 nauyueHma. B 28,93% om Bcuuku npocaegeHu Howu ce peaucmpupa cympewHa I'C Ha 2aag-
HO 2 10 mmoa/A, koamo ce npeguwecmBa om HowHa xunoaaukemus (HX) camo 6 11,43% om caydaume. B
84,62% om HabaogaBaHume Howu ¢ xunozaukemuu, 'C Ha 2aagHo e < 10 MMOoA/A, a B 57,69% gopu < 5 MMOA/A.
CpegHama cympewHa 'C Ha 2aagHO caeg acumnmomamuyHa HX ce oka3za 3Ha4uMO no-HUCKa OmM ma3zu cAeg
How, 6e3 xunozaukemus (5,98 £ 4,55 cnpamo 9,29 £ 4,22 mmoa/A ceomB., p = 0,0007), HO He nokaza 3Hauuma
acouuauuna C U3MepeHU 2AI0KO3HU nokazameau npe3 Howma (FC 6 22u4., 244, u 034.), KAKMO U C NPOGLAXKUMEA-
Hocmma Ha HX (p > 0,05 3a Bcuuku).

3akaroverHue: AavHume om I'M noka3zBam, ye cympewHama xunepaaukemua = 10 MMOA/A Had-4yecmo
ompazaBa peHomeHa Ha 3a3opaBaHemo uAu NPOCMO AowuA 2AUKeMUYEH KOHMPoA. He ycmaHoBuxme kopeaa-
yua Ha cympewHama I'C caeg HX ¢ 2Al0k03HUME nokazameAu npe3 Howma, Kakmo U C NPogbAXKUMEeAHOCMMa
Ha HX. ToBa nogkpena poaama Ha M kakmo 3a pazkpuBaHe Ha HX, maka u 3a onpegeaaHe Ha maxHama npo-
gbAkumeAaHocm, m.K. cympewHama 'C He e Hage)KgeH opueHmup.

KatoyoBu gymu: nowpa xunozaukemus, cympewHa kpbBHa 2A10k03a, NPOGHAKUMEAHO 2AIOKO3HO
MOHUMopuUpaHe, ecpekm Ha ComogrKu
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Muna boggxkueBa u compygHuyu

YBog

DOeHomeHbM Ha ,3a30paBaHemo” ce u3pa3aba
6 noBuweHa 2Al0KO3Ha NPOGYKUUA U HAMAAeHa hepu-
(pepHa 2al0K03Ha ymuausauua 8 paHHume cympeuw-
Hu vacoBe B pesyamam om ¢pu3zuoro2uYeH cnag Ha
eHgozeHHama uHcyauHoBa cekpeuusa (mexxgy 3 u 5
yaca cympuHma), 68 kombuHauua c yBeauveHa cekpe-
UuA Ha KOHMPauHCYAApHU XOopmoHU (ocHoBHO pac-
mexxeH xopmoH (PX) u kopmu3ona) (1, 12). ToBa gu3zu-
0A02U4HO aBAeHUe moxke ga ce npeBbpHe B namoao-
2UYHO NpPU hayueHmMu CbC 3axapeH guabem (3A) -
cympewHa Xxunepa2Aukemun Ha 2AagHo, egHa om npu-
yuHume 3a Koamo e u3zdyepnBaHe egpekma Ha ek3o-
2€HHO NPUAOXKEHUA UHCYAUH. YcmaHoBeHo e, ye npu-
HOCbM Ha MO3U (PEHOMEH KbM CympewHama xunep-
2AuKemus npu guabemuuu Kopeaupa obpamHo npo-
nopuuoHaaHo ¢ gaBHocmma Ha guabema u npaBon-
PONOPUUOHAAHO CbC CMOUHOCMMA Ha 2AUKUPAHUS
xemo2A00uH (2). lMoHakoza ce HabaogaBa m.Hap.
»YgbAKeH” epekm Ha 30pama, Ko2amo cympewHu-
am nuk 6 2aoko3HUmMe HuBa nepcucmupa u caeg 3a-
Kyckama, go obegHume uacoBe. Kamo 6b3moxHu
NpuyuHU ce obCbXKgam NpekomepHUAM Npuem Ha
Bveaexugpamu cympuH UAU NAMOAO2UYHO YgbAdKe-
Hama pa3za Ha cekpeuua Ha PX npu guabemuuu (3).
YcmaroBeHo e, ue koHugHmpauuama Ha PX e 2-3 no-
mu no-Bucoka npu nauueHmu cbc 3A 6 cpaBreHue
cbe 3gpabu (4). OcobeHo BaxHo 6 kauHuuHama
npakmuka e pazepaHudaBaHemo Ha peHomeHa Ha 30-
pama om edgekma Ha Comogyku, MbU Kamo me u3u-
ckBam pazauuHo mepaneBmuuHo noBegeHue.

MocaegHuam ce xapakmepu3upa omHoBo cbc
cympeuwHa Xunepaaukemus, Ho Kamo u3pa3 Ha npeg-
wecmBawa HowHa xunoz2aukemua. Cpeg 3awumHu-
me peakuyuu 8 omezoBop Ha cnagawume 2AOKO3HU
HuBa ce BkatouBam nomuckaHe Ha cobcmBeHama uH-
cyauHoBa cekpeuua (mexaHuzbm, KoUmo omnaga
npu npoBexxgaHe Ha 3amMecmMumMeAHO AeueHue C UH-
cyauH) u yBeaudeHo omgeaaHe Ha KOHMpapezyAa-
MOPHU XOPMOHU C UEA CMUMYAUpPaHEe Ha eHgozeHHa-
ma 2AI0KO3Ha Npogykyuua. 3a pazauka om eHomeHa
Ha 30pama, peArekmopHama cympewHa Xunepaau-
Kemua - HeiHomo cbwecmByBaHe u namoezeHes3a, e
Bce owe obekm Ha obwupHU gebamu. BvBexgaHe-
mo Ha cucmemume 3a [T'M pazkpuBa HoBu Bb3mOx-
Hocmu - ycmaHoBaBaHe Ha Henogo3upaHu 2Auke-
muuHu Bapuayuu npe3 uaromo geHoHowue, BrAlOYU-
mMeAHO ugeHmudpuuupaHe Ha Hepa3zno3Hamu HOWHU
xunozaaukemuu (5-7,17).

Lleama Ha Hacmoaw,omo npoyuBaHe e ga ce ge-
moHcmpupa poAama Ha NNI'M 6 pazepaHuuaBaHe Ha
npuYuUHUME 3a CympewHa XunepzAukemus u ga ce
ycmanoBu uecmoma Ha pehaekmopHama xunepaau-
kemua > 10 mmon/A (ecpekm Ha ComogKu) CAeg acumn-

MOMHU U HegoKymeHmMupaHu om hauueHma HOWHU
Xunoz2aukemuu npu uzcaegBaHume auua ¢ T13A.

MayueHmu u Mmemogu

M3caegBaru ca 19 ambyramopHu navueHma c
T13A (15 >xeHu u 4 mbxe) Ha cpegHa Bb3zpacm
37,32+13,17 20g., cbc cpegHa gaBHocm Ha guabema
15,6£9,93 20g., cpegHu cmolHocmu Ha HbA,.
7,18%£1,16% u pazHonocoyHu cmolHocmu Ha KI' Ha
2aagHo om npoBeskgaHua camokoHMpoA; Bcuuku Ha
6a3zaaHO-60AyceH pexkum C aHaao208u UHCYAUHU, C
HopmaAHa 6bbpeuHa gyHkuua. MNpoBegeHo e pem-
pocnekmuBHo TIIM 6 npogbaxeHue Ha 5-7 geHa
ype3 cucmemama iPro2 u aaoko3HU ceH3opu Enlite.
AHaAu3upaHu ca cmolHocmume Ha cympewHama I'C
Ha 2AagHO Ccbobpa3zHo 2Aukemusma no Bpeme Ha
HOWHUA CbH. Kamo How, onpegeaame Bpememo mex-
gy nocaegHama kaaubpauua Ha ceH3opa (uzmepBaHe
Ha KT ¢ eatokomep), HanpaBeHa om nayueHma Beuep-
ma npegu Af2aHe, U cympewHama kaaubpauua (Hyx-
Hama uHgopmauua ce cbgbpxka 8 3agbaumeaHo
BogeHua om nauueHma gHeBHuk). HowHa xunoaau-
Kemusa ce npue npu uzmepeHa ['C < 3,9 MmmoA/A.

AaHHume ce obpabomuxa upe3 cneyuasuzupaH
cmamucmudecku nakem GraphPad Prism-8epcua 5.
MNpu cpaBHaBare Ha gBe 2pynu gaHHu ce uznoa3Ba t-
mecma Ha Student. [puAoXeH e KopeAauuoHeH Koe-
cpuyueHm r Ha Pearson 3a oueHka Ha cuaama u Noco-
kama Ha 3aBucumocmma mexgy gBe npomeHauBu.
IMpu Bcuuku cpaBreHua p < 0,05 ce npuema 3a cma-
mucmuuecku gocmoBepHo.

Pesyanmamu:

Mpu 12 om 19 nauueHma, npocaegeHu B npo-
gbAKeHue Ha obwo 121 Howu, ce ycmaHoBuxa 26
HOWU C acumnmomHu xunoaaukemuu. CpaBHaBaulku
nayueHmume c u 6e3 pezucmpupaHu om ceH3opa
HOWHU XUNO2AUKeMUU He ce HabatogaBam cmamuc-
MUYeCKU 3HAYUMU Pa3AUKU NO OMHOWeEHUEe Ha 3aA0-
»keHume nokazameau - Bb3pacm, gaBHocm Ha 3A,
uHcyauHoBa go3a/ke meaecHa maca, cmolHOCM Ha
HbA, . (p >0,05 3a Bcuuku). Camo 4 om pezucmpupa-
HuUmMe 26 HOWU C aCUMNMOMHU XUNOZ2AUKEMUU Ca C
NpogbAXKUMEeAHOCM no-marka om 1 vac (mexgy 15 u
50 MUH.), @ 0OCmMaHaAume - CbC cpegHa NPOgbAXKU-
meAHocm 232,5 + 24,4 muH.

B 28,93% om npocAaegeHume Howu ce pe2ucm-
pupa cympewHa 'C Ha 2aagHO 2 10 MMOA/A, KOAMO
ce npegwecmBa om acuMnNMOMHa HOWHA XUNO2AUKe-
mua 8 11,43% om cayyaume, a om NPOgbANKUMEAHA
makaBa (> 1 vac) - camo 6 2,86%. B 84,62% om Ho-
wume C aCUMNMOMHU XUNO2AUKEMUU cympewHama
IC e <10mmoA/A, a B 57,69% - gopu < 5 Mmmoa/A. Om
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p* = 0,0007 CpaBrerue mexkgy cympewnama I'C Ha
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* p <0,05; HX - HowHa xunoz2aukemusn

gpy2a cmpaHa ycmaHoBuxme, ve C Ha 2ragHo < u cbC cmolHocmma Ha nocaegBawama a cympewHa

5MMOA/A ce npegwiecmBa om HowHa XUNO2AUKEeMUA FC (Taba. 1). Pecucmpupaxa ce 3Ha4uMO NO-HUCKU
8 68,18% om cayuaume. CpegHama cympewHa C ~ CMOUHOCMU Ha 2AIOKO3HUME noKajameau (224,
Ha 2AagHO CAeg acCUMNMOMamuyHa HowHa xunozau- 244, 03 u.) npu Howu c xunozaukemuu (Due. 2). Nk-
Kemua ce okaza 3HauUMO NO-HUCKA OM masu caeg — MEPECHo, He ce ycmanoBu 3Hauuma acouyuauun mex-
How, 6e3 xunoaaukemua (5,98+4,55 mmoa/A cnpamo gy cympewnama 'C caeg HOwHa acuMNMOMHa Xu-
9,29%4,22 mmoa/A, cbomB., p=0,0007) (Due. 1). noz2AUKeMUA U OCMaHaAume U3mepeHu 2Al0KO3HU No-
MpogbAkuMeAHoCcMmMa Ha HowHama xunoaau-  kKazameau (FC 6 22u., 244. u 03u.; p>0,05 3a Bcuuku)
Kemua noka3a obpamta 3aBucumocm c IC 6 24 u. (r=- (Taba. 1). He namepuxme u 3Hauyuma Bpb3ka mexxgy

0,45; p=0,02), 6 03 u. (r=-0,76; p<0,0001), kKakmo u ¢ cmolHocmma Ha cympewHama 'C (caeg HowHa Xu-
Hal-HUCKama u3mepeHa om ceH3opa cmoUHOCM NO nozaaukemus) u Hal-Huckama cmouHocm Ha 'C no
Bpeme Ha xunozaukemusma (r=-0,54; p=0,004), Ho He ~ Bpeme Ha HowpHama xunoz2aukemua (Taba. 1).
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Muna bosigxkueBa u compygHuyu

Tabauya 1

4. u Hal-Huckama C npe3 Howu c xuno2aukemuu om NI'M

Bpb3ka Mexgy npogbAXKUMEAHOCM Ha HOWHamMa xunoz2aukemua u cympewHama 'C ¢ I'C 6 22 u,, 24 4., 03

rc IC 6 24u. IC 6 03u. |cympewna I'C |Hail-Hucka I'C
NPOgbAKUMEAHOCM r=0,007; r=-0,45; r=-0,76 r=-0,35; r=-0,54
p =097 p=0,02 p <0,0001 p =0,08 p = 0,004
cympewHa I'C r=-0,34 r=-0,33 r=0,12 - r=0,11
p=0,09 p=0,1 p=06 p=06
CympewHa xunepaaukemun CAeg HOWHa ey2aukemun — heHoMeH Ha 30pama
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OBcwkgate: mpoa. Oka3za ce, ve 6 Hawemo uzcaegBaHe npuduHu-

B gHewHo Bpeme HAama gocmambuHO gokKaza-
meAcmBa, kKoumo ga nogkpenam 3Hayumama Yecmo-
ma Ha pegAekmopHama xunepaaukemun (egpekm Ha
Comogrku), HO uma ybegumeaHu gaHHu 3a moBa, ve
Bucokume cmodHocmu Ha cympewHama KI Ha 2aag-
HO ca no-ckopo B pe3yamam om peHomeHa Ha 3a30-
paBaHemo UAU NPOCMO AOWUA 2AUKEMUYEH KOH-

me 3a Hag 80% (88,57%) om cayyaume CbC cympeuw-
Ha xunepaaukemua (= 10 mmoa/A) ca conbmcmBa-
wusm geHomeH Ha 3azopaBaHemo (QDue. 3) uau
npocmo He3agoBoAumeAHUAM 2AUKEMUYEH KOHMPOA
Ha nauueHmume.

EgBa 6 15,38% (4/26) om HabAogaBaHume om
HaC aCUMNMOMaMUYHU Xunoz2aukemuu ycmaroBuxme
epekm Ha Comogyku (cympewHa 'C =2 10 MMOA/A)
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(Due. 4). Cnopeg Raskin u cbaBm. acumnmomHume
HOWHU XUNO2AUKEMUU Ca 4Yecmu, HO Mme pAgKo ce
nocaregBam om peAeKmopHU XunepaAukemuu, mol
Kamo npuAoxeHuam BeuepeH 6a3aAeH UHCYAUH
obukHoBeHO nNoggbpyka HOWwHama XunepuHCYAUHe-
mua (8). MNogobHu ca u HabaogeHusma Ha Bolli u
Cbmp., KOUMO Hamupam 3HavumeaHo Bucoku cym-
pewHu Xunepaaukemuu caeg HoweH cnag 6 HuBama
Ha KI' camo 6 cayuaume, Kozamo xuno2aukemuama
e oBragaHa ¢ npuem Ha 20Aamo KoaudecmBo Bbe-
Aexugpamu (2). Hawume gaHHu ca 8 cbomBemcm-
Bue u ¢ me3u Ha Woodward u cvbaBm., koumo yc-
maroBaBam 14 enu3zoga Ha HOWHA XUNO2AUKEMUSA
npu 25 nayueHma c T13A, npocaegeHu upe3 [1TM,
Kamo HUMO eguH om max He ce nocregBa om
edpekm Ha Comogyku (9).

Cpeg u3caegBaHume om Hac navueHmu ce yc-
maHoBu, ue IC Ha 2AagHO < 5MMOA/A Ce npegwiecm-
Ba om HowHa xunoaaukemus B8 68,18% om cayuau-
me. Pecucmpupaxme cpegHa ['C Ha 2aagHO cAeg HOWL-
HU Xunoz2Aaukemuu 5,98 + 4,55 mmoa/A, Koamo ce oKa-
3@ 3HaYUMO NO-HUCKA CNpAMO Mazu caeg Howu be3
xunoaaukemuu (Due. 1). lNoayueHume pe3yamamu ca
cxogHu ¢ HabalogeHuama Ha Choudhary u cemp., ko-
umo cpaBHaBam cympewnama KI' Ha 2ragHO caeg
Howu cbe (MC < 3,5 mmoAa/A) U Howu 6e3 Xuno2Auke-
muu npu nauyueHmu ¢ T13A omHoB0o upes M (10).
MogobHu ca u gaHHume, NoAyveHu om npoyuBate-
mo Ha Hoi-Hansen u comp., koumo nokazBam, ue
cpegHume cmouHocmu Ha cympewHa Kl caeg How:
HU XUNO2AUKEMUU Ca C Hag 5 MmOA/A no-Hucku 6
cpaBHeHue ¢ me3u caeg Howu 6e3 xunozaukemuu, u
ye BCbUWHOCM PUCKBM OM HOWHA Xuno2AUKeMUA
npozpecuBHo HapacmBa ¢ noHuxaBaHe HuBama Ha
cympewHama KT (11).

CmangapmeH memog 8 KAUHUYHama npakmuka
3a pa3zkpuBaHe Ha HOWHU Xuno2Aukemuu e u3caeqBa-

He Ha KI 8 03 uaca. B Hawemo npoyuBaHe ycmaHo-
Buxme cpegHa cmoUHOCM HA U3MepeHama om CeH30-
pa 2al0ko3a 68 03 vaca 5,37 * 2,64 mmoa/A. Minmepec-
HO, He HabAtogaBaxme 3HaYUMa acoyuauyua Ha cypew-
Hama 'C caeg HOWU C acuMNMOMHa Xunoz2AuKemua u
u3MepeHuUme 2AIOKO3HU hoka3dameau npe3 Houyma.
MpegBug moBa, cuumame, Ye Ma He e HageXgeH
opueHmup 3a Bpememo Ha HacmbnBaHe Ha HOWHa-
ma Xunoz2Aaukemusn

HebaazonpuamHume BauaHua Ha HoOwHUMe
ACUMNMOMHU  Xuno2aukemuu ca gobpe u3zBecmHu
(13,14). B Hawemo u3caegBaHe 84,6% om HowHuUMe
XUNO2AUKEMUU €a NPOgbAXUAU houmu 4 yaca, Koemo
H6u Mo2A0 ga ce 0bacHU C nomucHamua KOHMpapeay-
AamopeH omezoBop Kbm xunozaukemua no Bpeme Ha
cbH (15,16), kakmo u ¢ auncBawua npuem Ha xpaHa
npe3 Mo3u hepuog Ha geHoHowuemo. He Hamepux-
me obaue 3aBucumocm mexkgy NPogbAXKUMEAHOCM-
ma Ha HoWwHUMe XunozAaukemuu u cypewHama [C.
ToBa nogkpena poaama Ha INI'M kakmo 3a pa3zkpuBa-
He Ha nogobHU enu3ogu, Maka U 3a onpegeAnaHe Ha
mAaxHama NpPogbAXKUMEAHOCM, M.K. cympewHama
I'C He e HagexxgeH opueHmup.

3akaloyeHue

B npegcmaBeromo om Hac uzcaegBaHe gemon-
cmpupame poAsma Ha cucmemume 3a pempocnek-
muBro MM B paszkpuBaHemo Ha Hepa3zno3zHamu
HOWHU XUNO2AUKEMUU U OnpegeAsHe emuoAoz2uama
Ha cympewHume xunepaaukemuu. MpaBu Bneyamae-
HUe 20AaMama cpegHa NPogbAXKUMEAHOCM Ha noBe-
4emo pe2ucmpupaHu aCUMNMOMHU HOWHU XUNO2AU-
kemuu (noumu 4 wuvaca). HezaBucumo om maakua
6pol uzcaegBaHu om Hac nauueHmu, NOAyYeHUme
pe3yamamu ca 8 cbomBemcmBue ¢ nybaukyBaHume
gO MOMEHMA gaHHuU.
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Abstract

Morning hyperglycemia in diabetic patients is often an obstacle in diagnosis and treatment when analyzing the
possible causes: dawn phenomenon, Somogyi effect or just poor glycemic control. Measuring blood glucose (BG)
levels in several nights between 3 a.m. and 5 a.m. or using a continuous glucose monitoring system (CGM) is use-
ful in order to correctly diagnose these phenomena.

The aim of the study is to demonstrate how useful CGM is in differentiating between different causes for morn-
ing hyperglycemia (BG = 10 mmol/l) and to evaluate the frequency of rebound hyperglycemia following asymp-
tomatic nocturnal hypoglycemia (Somogyi effect) among type 1 diabetic patients.

Materials and methods: 19 outpatients with TIDM (15 women and 4 males) with mean age 37,32 + 13,17
years, mean HbA,_ value of 7,18%1,16% and divergent values of self-monitoring fasting BG were included in the
study. CGM was performed for the period of 5-7 days using the retrospective iPro 2 system (Medtronic). Morning
fasting sensor glucose (SG) readings have been analyzed in respect of nocturnal glycemic control. Nocturnal hypo-
glycemia was defined as SG < 3,9 mmol/l.

Results: There are 26 nights with hypoglycemia (in 12 out of 19 patients) among the total of 121 nights
observed. Fasting SG = 10 mmol/l is registered in 28,93% of all nights monitored, nevertheless in just 11,43% it
was preceded by nocturnal hypoglycemia. In 84,62% of all nights with hypoglycemia fasting SG is <10 mmol/l,
while in 57,69% it is even <5 mmol/I. A significantly lower mean fasting SG is observed after asymptomatic noc-
turnal hypoglycemia in comparison with that after a night without hypoglycemia (5,98 + 4,55 mmol/l vs 9,29 +
4,22 mmol/l, resp., p=0,0007). Morning SG after asymptomatic nocturnal hypoglycemia is not associated with the
other glucose values measured during the night (SG in 22:00, 0:00 and 03:00 o'clock) as well as with the hypo-
glycemic duration (p>0,05).

Conclusion: The CGM data reveal that fasting hyperglycemia 2 10 mmol/l most often represents the dawn
phenomenon or just the poor glycemic control of the patients so far observed. Morning SG after asymptomatic
nocturnal hypoglycemia is not associated with the other glucose values measured during the night as well as with
the hypoglycemic duration. This proves furthermore the role of CGM to detect nocturnal hypoglycemia as well as
to determine their duration, because morning SG is not a reliable guide.

KatoyoBu gymu: nocturnal hypoglycemia, fasting blood glucose, continuous glucose monitoring, Somogyi effect
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Introduction

The dawn phenomenon occurs early in the morn-
ing when endogenous glucose production increases
and peripheral glucose uptake is diminished due to a
natural decrease of insulin secretion (between 3 a.m.
and 5 a.m.) together with elevation of insulin - anta-
gonistic hormones, particularly growth hormone (GH)
and cortisol (1,12). This physiological phenomenon
could turn into pathology in patients with diabetes
mellitus (DM) causing fasting hyperglycemia, one of
the reasons being the running out action of exogenous
insulin administered to the patient the previous day.
The contribution of dawn phenomenon to fasting rise
of BG concentrations in diabetic patients has been
found to inversely correlate with diabetes duration and
directly correlate with the HbA,. percentage (2).
Sometimes the so called ,prolonged” dawn phenome-
non is observed, when morning hyperglycemia persists
after breakfast, till midday. The possible reasons
include high - carbohydrate breakfast or pathological-
ly increased GH secretion in people with DM (3). GH
concentrations have been found to be up to 2-3 times
higher in diabetic people compared to people without
the condition (4). It is of great importance for clinical
practice to correctly differentiate between the dawn
phenomenon and the Somogyi effect since therapeu-
tic management differs. The latter represents morning
hyperglycemia following nocturnal hypoglycemia. The
defence reactions in response to decreasing BG levels
include reduced secretion of endogenous insulin (a
mechanism that is eliminated in insulin replacement
therapy) and increased release of counterregulatory
hormones in order to stimulate the own glucose pro-
duction. Unlike the dawn phenomenon, the Somogyi
effect - its existence and pathogenesis - is still a matter
of debate. The usage of CGM systems reveals new
opportunities - detection of unexpected glycemic vari-
ations throughout the day, including the diagnosis of
asymptomatic nocturnal hypoglycemia (5, 6, 7, 17).

The aim of this study is to demonstrate how useful
CGM is in differentiating between different causes for
morning hyperglycemia and to evaluate the frequency
of rebound hyperglycemia > 10 mmol/l (Somogyi
effect) following asymptomatic and undocumented
nocturnal hypoglycemia among type 1 diabetic
patients observed.

Patients and methods

Nineteen outpatients with type T DM (15 women
and 4 males) with mean age 37,32 + 13,17 vyears,
mean duration of diabetes 15,6 £ 9,93 years, mean
HbA,. value of 7,18+1,16% and divergent values of
self-monitoring fasting BG were included in the study.
All of them were with normal renal function and on

basal-bolus regimen with insulin analogs. CGM was
performed for a period of 5-7 days using the retrospec-
tive iPro 2 system and glucose sensors Enlite. Morning
fasting SG levels have been analyzed in respect of noc-
turnal glycemic control. We define ,night” as the peri-
od between the last sensor calibration (BG measure
with glucometer) performed by the patient in the night
before bedtime, and morning calibration (all the infor-
mation needed is found in the obligatory diary kept by
the patient). We define nocturnal hypoglycemia as a
SG measure < 3,9 mmol/l during the night.

Statistical analysis was performed using GraphPad
Prism-version 5. T-test of Student was used for compar-
ison between two sets of data. Pearson correlation
coefficient r was used to assess the strength and direc-
tion of the dependence between two variables.

Results

In 12 out of 19 patients, there are 26 nights with
asymptomatic hypoglycemia among the 121 nights
observed. There are no significant differences in age,
diabetes duration, insulin dose/kg body weight and
HbATc between patients with or without nocturnal
hypoglycemia registered by the sensor (p>0,05). Only
4 of the nighttime asymptomatic hypoglycemic
episodes last less than one hour (between 15 and 50
min.), while the rest have a mean duration of 232,5 £
24,4 min. Fasting SG =10 mmol/l is registered in
28,93% of all nights monitored. It is preceded by any
asymptomatic nocturnal hypoglycemia in 11,43%,
while in only 2,86% there is a prolonged nighttime
hypoglycemia (exceeding one hour in duration) fol-
lowed by morning hyperglycemia. In 84,62% of all
nights with asymptomatic hypoglycemia fasting SG is <
10 mmol/l, while in 57,69% it is even <5 mmol/l. On
the other hand, we discovered that fasting SG < 5
mmol/l is preceded by nocturnal hypoglycemia in
68,18% of cases. A significantly lower mean fasting SG
is observed after asymptomatic nocturnal hypo-
glycemia in comparison with that after a night without
hypoglycemia (5,98%+4,55 mmol/l vs 9,29%4,22
mmol/l, resp., p= 0,0007) (Fig. 1). The duration of
nighttime hypoglycemia shows a negative correlation
with midnight SG level (r=- 0,45; p=0,02), with SG in
03 a.m. (r=-0,76; p<0,0001) and with the lowest SG
reading during the hypoglycemic episode (r=-0,54;
p=0,004), but does not show any correlation with the
fasting SG level in the following morning (Table 1).
Significantly lower SG readings are registered in hypo-
glycemic nights (22:00, 0:00, 03:00 o'clock) (Fig.2).
Interestingly, no significant correlation is observed
between morning SG after asymptomatic nocturnal
hypoglycemia and the other glucose values measured
(SG in 22:00, 0:00 and 03:00 o'clock; p > 0,05) (Table 1).
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There is also no association between the value of the
morning SG (after asymptomatic nocturnal hypo-
glycemia) and the lowest SC value during nighttime
hypoglycemia (Table 1).

Discussion

At the present time there is insufficient data to
prove the significant prevalence of rebound hyper-
glycemia (Somogyi effect). On the other hand, a lot of
information exists in favour of the dawn phenomenon

or just the poor glycemic control being the leading
causes of morning fasting hyperglycemia. It turns out
that in our study more than 80% (88,57%) of cases
with morning hyperglycemia (= 10 mmol/l) are due to
the dawn phenomenon (Fig. 3) or just to the poor con-
trol of diabetes.

In our study the Somogyi phenomenon (morning
SG 210 mmol/l) was found in only 15,38% (4/26) of
asymptomatic hypoglycemic nights (Fig. 4). According
to Raskin and coauthors asymptomatic nocturnal
hypoglycemia is common, but subsequent fasting
hyperglycemia is rare because the basal insulin given
at suppertime causes overnight hyperinsulinemia (8).
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Table 1 Correlation of nighttime hypoglycemia duration and morning SG with SG at 22:00, 24:00 ,03:00 and the
lowest SG (during the nighttime hypoglycemia) - CGM data
SG at 22;00 | SG at 24;00 SG at 03;00 morning SG | the lowest SG
duration r=0,007; r=-0,45; r=-0,76 r=-0,35; r=-0,54
p=097 p=0,02 p <0,0001 p=10,08 p = 0,004
morning SG r=-0,34 r=-0,33 r=0,12 - r=0,11
p =0,09 p=01 p=0,6 p=06
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Bolli and coauthors have similar observations - exces-
sive fasting hyperglycemia rarely follows nocturnal
hypoglycemia, except when excessive glucose is
ingested to correct hypoglycemia (2). The data pre-
sented is also in accordance with the study results of
Woodward and coauthors - they diagnose 14
episodes of nocturnal hypoglycemia using the CGM
among 25 patients with TTDM, none of which was fol-
lowed by rebound morning hyperglycemia (9).

In the study we performed fasting SG < 5 mmol/l is
preceded by nighttime hypoglycemia in 68,18% of
cases. The mean value of fasting SG after nocturnal
hypoglycemia (5,98%4,55 mmol/l) is found to be sig-
nificantly lower than that after nights without hypo-
glycemia (Fig. 1). Our results are similar with these of
Choudhary and coauthors, who use CGM to compare
morning fasting BG after hypoglycemic (SG measure
<3,5 mmol/l) and non-hypoglycemic nights among
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patients with TIDM (10). Similar data is found in the
study of Hoi-Hansen and coauthors, showing that
mean morning BG levels after nocturnal hypoglycemia
are more than 5 mmol/l lower than these after nights
without hypoglycemia. They conclude that the risk of
nocturnal hypoglycaemia increases progressively as
morning blood glucose values decrease (11).
Measuring BG levels at 3 a.m. is a common
method in clinical practice for diagnosis of nocturnal
hypoglycemia. In the study we present, the mean
value of SG at 3 a.m. is 5,37+2,64 mmol/I. This could
be explained with the suppressed counterregulatory
hormone response to hypoglycemia during sleep (13,
14) and with the lack of food intake at that time. Inter-
estingly, no significant correlation is observed between
morning SG after asymptomatic nocturnal hypo-
glycemia and the glucose values measured during the
night. Given this, we think that fasting SG is not a reli-
able landmark for timing of nocturnal hypoglycaemia.
The adverse effects of nocturnal asymptomatic
hypoglycemia are well known (13,14). In our study,
84,6% of nocturnal hypoglycemia lasted almost four
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