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Ob3op/Review

CybkauHuyHu popmu Ha nbpBuyeH xunepnapamupeougusbm

boano6, Muxaua A.

KauHuka no EHgokpuHoaoz2ua u 6orecmu Ha obmaHama, YMBAA ,ArekcaHgpoBcka®,
Kamegpa no BbmpewHu 6oaecmu, Meguuurcku yHuBepcumem, Cocpusa

Subclinical Forms of Primary Hyperparathyroidism

Boyanov, Mihail A.

Clinic of Endocrinology and Metabolism, University Hospital ,Alexandrovska®,
Department of Internal Medicine, Medical University, Sofia

Pe3iome

[MopBuyHuam xunepnapamupeouguzbm (MXIT)
e onucaH nogpobHo 3a nbpBu nbm npe3 19™ Bek
Kamo 6oAecm Ha ObOpeyHume KambHU, KOCMHUME
hpakmypu u cuaHume 60oAku. Kaacuyeckama my Kap-
muHa BratouBa pazauuHU CbdemaHua om CKeAemHu,
6b6peuHu, cmomawHo-ypeBHu u HeBpo-MyckyaHu
cumnmomu u beae3u. Kaacuueckama c¢popma Ha 60-
Aecmma e pagko cpewaHa. C BvBexxgaHemo Ha u3z-
mepBaHuama Ha cepymHua kaauul npe3 Bmopama
noaoBura Ha 20™ Bek ce ycmaHoBaBa, ye Hal-mu-
nuuHama npoaBa 3a [XIT e xunepkaayuemusma.
Omkpuma e HoBa popma Ha Borecmma - 0AU20- UAU
gaxe 6e3cumnmomHa, Ho B npucbecmBuemo Ha yme-
peHa xunepkaauuemusn. Tazu gpopma e ycmaHoBaBaHa
npu 1-2% om nocmmeHonay3jaAHUMe >XeHU C OCMeoNo-
po3a. Bv3moxkHocmma 3a uzmepBaHe Ha cepymHus
napawumoBuger xopmoH (IMNTX) goBexkga go onuca-
HUEMO Ha mMpema, owe no-Aeka popma Ha 3aboaaBa-
HEemMo, a UMEHHO Ha 6e3cumnmoMmHUA U HOPMOKaAUU-
emuueH [XMT. Tazu popma BepoamHo e u Ha4aAOMoO
Ha camama 6oaecm [XIT. Ta HanpegBa mHo20 6aBHo
818 Bpememo u moxke ga nepcucmupa 6e3 npomaHa
go 1-2 gecemuaemun. OcHoBHUAM apa2ymeHm npu no-
cmaBaHe Ha guazHo3ama e NamoAO2UYHOMO CbOM-
HOWeHUEe MeXgy cepymHama Kaauuemua u HuBama
Ha [TX. IMpu me3u cybkAuHUYHUOpMU HapacmBa u
macmomo Ha obpazHume memogu 6 AokaauzauuoH-
Hama guaeHocmuka. Kaacuyeckama aeuebHa cmpa-

Abstract

Primary hyperparathyroidism (PHPT) was de-
scribed in the 19" century as a disease of ,stones,
bones and moans”. The classical clinical picture of
PHPT may include different combinations of typi-
cal skeletal, renal, gastro-intestinal and neuro-mus-
cular signs and symptoms. The classical forms are
known to be a rare disease. With the introduction
of serum calcium measurements in the second
part of the 20" century hypercalcemia became
the landmark of PHPT. A new form of PHPT was
identified - namely an oligo- or asymptomatic one
in the presence of mildly elevated serum calcium.
This form was described in up to 1-2 % of post-
menopausal women with osteoporosis. The intro-
duction of serum PTH measurement techniques
allowed the identification of a third even milder
form of the disease, namely the asymptomatic and
normocalcemic presentation. This form might be
viewed as the earliest stage of PHPT. It progress-
es very slowly over time and might remain steady
for up to one or two decades. The cornerstone in
the diagnosis is the abnormal proportion of serum
PTH and serum calcium. The importance of imag-
ing techniques for the localization of possible para-
thyroid adenomas grows in the setting of asymp-
tomatic and normocalcemic forms. The classical
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bosiHoB, Muxaun A.

meauq, a UMEHHO Xupypa2udHomo omcmpaHaBaHe Ha
cBpbx-hyHKUUOHUpawama napawumoBugHa mbkaH,
6 yacm om cayyaume gHec e 3ameHeHa om u3vakBa-
meaHo noBegeHue. Ob6CbXKgam ce pa3zAudHU acne-
kmu B8 guazHOoCcmuKama u AedyeHuemo Ha me3u oco-
6eHu ¢popmu Ha TXIT.

KatoyoBu gymu:

treatment strategy, surgical removal of the hy-
per-functioning parathyroid glands, is nowadays re-
placed by a ,wait-and-see” approach. The various
aspects in the diagnosis and treatment of this par-
ticular subclinical form of PHPT are discussed.

Key words:

napawumoBugHu xae3u; nbpBuueH xunepnapamupe-
ougu3bm; HEe3CUMNMOMHU (POPMU; guazHO3a; AeYeHue

parathyroid glands; primary hyperparathyroidism;
asymptomatic forms; diagnosis; treatment

BbBegeHue u onpegeneHue

MopBuuHuam xunepnapamupeouguzbm (MXIT)
npegcmabBaaBa 3aboanBare B pesyamam Ha Heagek-
Bamto Bucoka cnpamo HuBama Ha KaAuuemuama
cekpeuua Ha napawumoBugeH xopmoH. To e onuca-
HO nogpobHo 3a nbpBu Nbm npe3 19™ Bek om Oa-
6padm kamo 6oaecm Ha ObOpeyHUMe KambHU, KOCm-
HUMe ppakmypu u cuAHume 60aku (,bones, stones
and moans”) (1). Kaacuueckama my kapmuHa BKkAtou-
Ba pazaudHu CbuemaHua om ckeaemHu, 6bbpeuHu,
cmomawHo-upeBHuU u HeBPO-MYCKYAHU CUMNMOMU U
b6eaes3u (2). Knacuueckama gpopma Ha borecmma gHec
e pAgKO cpewaHa. AHec no-yecmu ca 6e3cumnMoMmHuU-
me ¢popmu Ha [XIT, Ha koumo npe3 2013 2. bewe
nocBemeH cneuuareH cumno3uym ¢ nocaegBawa ny6-
AUKauUA Ha KAUHUYHU yKaszaHua (3).

Enugemuonozug

Abr20o Bpeme He e Buao acHO kakBa e mouHO
yecmomama Ha [IXIT. Haauvuemo Ha gobpe nog-
gbpxkaHu pezucmpu B peguua cmpaHu e no3B8oauro
KOMOUHUpaHe Ha gaHHU om Beaukobpumarus, CALL
u LLIBeuua, koumo nokazBam 6orecmHocm om MXIT
om 1/1000 npu mb>keme u 2-3/1000 npu >xeHume (4).
Te3u gaHHu cvBnagam mHo20 gobpe ¢ gaHHume, ye
MXMAT ce omkpuBa y 1% om nocmmeHonay3aaHume
>KeHU ¢ ocmeonopo3a. Kamo ce uma npegBug, ue
okoao 1/3 om nocmmeHonay3aaHume >KeHu umam oc-
meonopo3a (okoro 30%), mo 1% om 30% e mouHo
0,3%, koemo e paBHo Ha 3/1000. 3a6oreBaemocmma
om TXIT e cpegHo 10 nbmu no-Hucka om boaecm-
Hocmma - cpegHo 3/10 000. Mayo Clinic (Rochester)
3anouBa ga Bogu pezucmbp Ha MNXIMT om 1965 2,
kolmo no3BoaaBa gemataHa oueHka Ha ecmecmBe-
Hama eBoaloyua Ha 3a60Aa8aHemo om camama noaBa
Ha noBuweHume HuBa Ha INTX. Taka cmaBa Bb3mox-
HO ga ce pe2ucmpupam u 2 nuka Ha 3aboreBaemocm
om MXIMT 6 CALLL - npe3 1974 2. u 1998 2. (4). Bcbwi-

Hocm, me3u 2 nuka cbomBemcmBam Ha Hanpegbka
6 AabopamopHama guazHocmuka: nbpBuam - Ha 6b3-
MoykHocmma 3a macoBo uzmepBaHe Ha KaAuuemuama,
a Bmopuam - Ha cepymHua TTX. Taka ce ogpopmam
u 2 HoBu, paHHu dpopmu Ha 6orecmma. C BvBexga-
Hemo Ha u3zmepBaHuama Ha cepymHua KaAuul npes3
Bmopama noroBuHa Ha 20-mu Bek ce ycmarHoBaBa, ue
Had-munuuHama npoaBa 3a NXIMT e xunepkaAuuemu-
ama. Omkpuma e HoBa popma Ha Borecmma - OAu-
20- UAU gaxke BezcumnmomHa, Ho B8 npucbcmBuemo
Ha ymepeHa xunepkaauyuemusa (acumnmomen [XIT,
allXI1T) (4,5). Tagu dpopma e ycmaroBaBaxa npu 1-2%
OM NOCMMeHOoNay3aAHUMe >KeHu C 0Cmeonopo3a
u cbcmaBasBa go ¥/, om cwuBpemennua MXMT. Bb3-
Mo>KHOCmMma 3a uzmepBaHe Ha cepymHua napawu-
moBugen xopmoH (MTX) goBexkga go onucaHuemo
Ha mpema, owe no-Aeka popma Ha 3aboaaBaHemo,
a UMeHHO Ha He3CUMNMOMHUA U HOPMOKaAUuuemuveH
MXMT. Ta3u cpopma (HIXIT) ce omkpuBa 6 go '/, om
cbBpemeHHume nayueHmu u BepoamHo e HavaAoMo
Ha camama 6oaecm TXIT. Ta HanpegBa mHo20 6aBHO
61606 Bpememo u moxke ga nepcucmupa 6e3 npomaHa
go 1-2 gecemuaemus (1,6).

KAuHUYHU beAae3u Ha acumnmomHusg NXAT

ABe ca ocHoBHume cucmemu, Koumo noka3Bam
omkAaoHeHua om Hopmama npu allXMT - moBa ca
kocmume u 6vbpeyume (7).

Ocmeonopo3a u cpakmypu. [To omHoweHue
Ha kocmume npu u3caegBaHe 3a ocmeonopo3a ¢
gBolHo-eHepaulHa peHmeeHoBa abcopbuuomempusn
u HaauueH allXIT ce omkpuBa munuyHuam ,geH-
3umomempuyeH nognuc’ Ha xunepnapamupeougu-
3ma - KMI1 obuyalHO e Hau-CUAHO NOHUXKeHa Ha
npegmuwHuyama, cregBaHa om bGegpeHama wulka
u AymbanHua 2pbbOHak (1). Mpu munuyHama nocmme-
Honay3aaHa ocmeonopo3a nocregoBameaHocmma e
obpamna. Pazbupa ce, moBa He e abcoatomHo npaBu-
A0. AbAa2o Bpeme ce e npuemano, ye npu MNXIMT ocHoB-
HO ce 3acaza KopmukaAHama kocm. 3amoBa ocobeHo

60
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BHumaHue ce 0oOpbWA Ha OCMeogeH3umomempusa-
ma Ha npegmuwHuuama. [XI'T e nokazaHue 3a go-
nvAHUMEAHO u3mepBaHe u Ha npegmuwHuyama (8).
MpoyuBare Bobpxy 116 nauueHmu c allXMT nokas-
Ba, e 11,2% om max umam ocmeonopo3a Camo Ha
npegmuwHuuama (9). CaegoBameaHo, gonbAHUMEA-
Homo u3zmepBaHe Ha npegmuwHuuama we yBeauyu
O6poa nauueHmu ¢ ocmeonopo3a u pecnekmuBHo
- € noka3zaHue 3a xupypauuHo AeuveHue. CaegBa ga
ce uma npegBug, ye ocmeogeH3umomempuama He e
cpegcmBo 3a nocmaBare Ha guazHozama [1XIT, a 3a
peaucmpupaHe Ha nocregcmBuama om 6Goaecmma
cAeg BUOXUMUYHOMO U XOpMOHaAHOMO U gokazBaHe.
C BvBexxgaHemo Ha cbBpemeHHUME Memogu 3a u3o-
6pa3zaBaHe Ha mpabekyrapHama Mukpoapxumekmo-
HUKa Kamo nepudgepHa KomniombpHa momozpaua
¢ Bucoka pazgeaumeaHa cnocobHocm (hr-pQCT) u
mpabekyaapeH kocmeH ckop (Trabecular Bone Score,
TBS) ce koHCcmamupa u 3acaeaHe Ha cnoHeuo3ama npu
[IXIT (7). Aoka3aHu ca u HapyweHua Ha koAazeHoBusa
ckeaem. Bcuuku me3u gaHHu nocmaBam Bvnpoca 3a
ppakmypHua puck npu MNXIMT. HeomgaBHa ce npuem-
awe, ye mou BepoamHo cbomBemcmBa Ha HUBomo
Ha KMIT (moecm e caabo noBuwen), Ho cbBpemeHHu-
me gaHHu nogcka3zBam cueypHo noBuweHue Ha Bep-
mebpasHuUA ¢ppakmypeH puck, a N0 OMHOWeHUe Ha
HeBepmebparHua - cueypHo e camo noBuwaBaHemo
Ha ppakmypume Ha npegmuwHuyama (7). 3amoBa e
CUAHO NpenopbyYumMeAeH CKPpUHUH2bM 3a ppakmypu
Ha NpewAeHUme C AamepaAHu peHmeeHozpagpuu UAU
onyuama Vertebral Fracture Assessment (VFA) Ha mo-
gepHume ocmeogeH3zumomempu. HuBama Ha kocm-
HUMe OUOXUMUYHU Mapkepu ca noBuweHu C noHe
50% (2raBHO KpbCMoOcaHume meAonenmugu u Npo-
KorazeHoBuam mun 1 nponenmug), HO poAama um
npu [NXIT 3aceea e HeuzacHeHa. Poaama Ha KaAkyaa-
mopa 3a ppakmypeH puck FRAX cbwo ocmaBa cnop-
Ha, 3awomo [XIMT moxe ga ce uHkopnopupa 666
BbnpocHuka camo kamo ,BmopuuHa ocmeonopo3a”
u He ce omuuma cneuucpuyHomo BauarHue Bbpxy
pazAuYHUME KOCMHU KomnhapmumeHmu. 3a bbazapusa
nbk Bvobwe auncBa BaaugupaHa popmyaa 3a uzHuc-
AaBaHe no FRAX.

bbvOpeyu - He(hpokarkyro3a, HehpoKaryuHo3a
u xunepkaauyuypusa. KaayueBama peabcopbuyun 6 6b-
O6peuume 3aBucu om HakoAKo pakmopa ocBeH om ca-
muga MTX: mun 1 peuenmopa 3a NTX, kaayuG-uyBem-
Bumeanua  peuenmop, mybyaHume  kaauueBu
mpaHcnopmepu u koaudecmBomo Ha huampupaHus
Hampud. Xunepkaryuypua ce omkpuBa 8 go 30% om
navueHmume c al1XMT (> 250 mg 3a @ u > 300 mg 3a
4 3a 24 vaca) (7). Ta e pegyamam Ha Bucokama Kaa-
uuemua B naazmama u NbpBuUHUA 2A0MEPYAEH (PUA-
mpam (mBbpge mHo20 puampupaH Ca). Hegppokan-
KyAo3a, HegppokaryuHosza uau XbH ce omkpuBam 6 go
20% om cayuaume c al'IXIT (7). O6pamHo, okoro 3%

om nauueHmume ¢ Hegppoaumuaza 6vobwe u noHe
10-15% om me3u c gBycmpanHa peuuguBupawa
Heppoaumuaza umam HakakBa popma Ha xunepnapa-
mupeougu3bm. Pecucmbpbm Ha KauHukama Mato 6
Pouecmbp e nozBoaua ga ce onuwam B3aumocBup3a-
HOCMUMe Ha XunepkaAuuypuama ¢ gpyau akmopu.
OkaszBa ce, ue HeppoAumuazama He Kopeaupa goc-
MambyHO CUAHO C pa3mepa Ha xXunepkaAuuypuama
- gpyau hakmopu kamo BucoK UHgeKC Ha meAecHa
maca, MbXXKU Nnoa, Hucko pH Ha ypunama u Bucoko
CbgbprkaHue Ha okcaramu okazBam no-3Hauumo Bau-
aHue (10,11). PewaBawo 3HaveHue 3a omkpuBaHe Ha
KaauueBume omaazaHua B GbOpeuume umam obpasz-
HUmMe memogu - yampazBykoBa u KOMNIOMbPHO-MO-
moepagpcka guaeHocmuka. pu cpaBHeHue Ha guae-
HOCmMuYyHama um cuaa npu 40 nauyueHma c allXITce
ycmanoBaBa, ue ¢ Y3 Hedpokarkyro3a ce omkpuBa
B 10% om max (c meguaHa Ha pazmepa Ha KaaKyaume
- 6,5 mm), a cbe cnupaner KT - 6 38% (npu megu-
aHa 3 mm) (12). Apyzo uzcaegBaHe npu 96 nauueHmu
¢ allXIT goka3Ba Heppoaumuaza 6 20,8% om max
Kamo y %, ce Kacae 3a eguHuyeH kambk (13). Thomepya-
Hama cpuampauun (eGFR) e buaa < 60 ml/min. y 8,3%.

HekAacuuecku yuepmu - cbpgeuHo-cbgoBu (CC)
u HepBHo-ncuxuuHu. B npoyuBanemo PEARS ce yc-
maHoBa6a aeko noBuwerue Ha CC-cmbpmHocm, KO-
peaupawga u ¢ HuBomo Ha INTX (14). B gpyzo npoyuBa-
He Npu NauueHmu ¢ XunepkKaAuuemus ce peaucmpupa
NOHUXKEH KopoHapeH pe3epB, cbwo Kopeaupaw, C
MTX (15). Mpu nauueHmu c allXMT ca goka3zBaHu u
noBuweHa mBvpgocm Ha cbgoBama cmeHa, noBu-
weH uHgekc intima-media thickness (16). TopceHa e
Bpwb3ka u ¢ Aeko noBuweHue Ha obwua u HDL-xoAec-
mepoAa, Kakmo U C YMepeHO HamaAeHue Ha apmepu-
aAHOMO HaAfzaHe. Bcuuku me3u gaHHU ca ¢ ymepeHa
cuAa, makap u gocmoBepHu, u 3amoBa KoHceHCYCHO-
mo cmaHoBuwe om 2013 2. e, ue npu allXMT He ce
HaAaea cneyuaAHa KapguoAO2uYHa OUEHKa, pa3AuYHa
om ma3zu 6 obwua cayuad (7). YmBopkgaba ce Bne-
yamaeHuemo, ye kapomugume BeposmHo peazupam
No-U3pa3zeHo Ha Xxunepkaayuemuama u noBuweHus
[1TX om KopoHapHume cbgobBe.

Ha kAauHuuucmume ca gobpe no3Hamu MHO20-
OpolHume HecneuuduuHu onaakBaHua Ha nauvuet-
mume c¢ allXIT: ymopa, crabocm, mpeBoxxHocm,
nomucHamocm, BAoweHa namem, KOUMO u32Aexkga
ce nogobpaBam caeg onepamuBHo omcmpaHaBa-
He Ha u3mouvHuKa Ha cekpeuua Ha [TX (7). Omgen-
Hu npoyuBarua gokaagBam noBuweHa yecmoma Ha
genpecus, a gpyau - Ha BaoweHa kozHuuyua - HebAa-
2onpuamHu npomeHu B peueBama namem u Hepeue-
Bomo abcmpakmHo mucaeHe. HegocmambuHocmma
Ha gaHHume 3aasea B KoHceHcycHomo cmaHoBuwie
om 2013 2., ye npu alIXI'lT He ce Haraea cneyuarHa
HeBpo-ncuxuampuyHa OUeHKa, pazAuyHa om maszu npu
obwua nayueHm (7).
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BuoxumuyHa u xopmoHaAHa guazHocmuka
Ha alXMnT

OcHoBHuam apaymeHm npu nocmaBaHe Ha gua-
2HO3ama e NamoAO2UYHOMO CbOMHOWEHUE MeXgy
cepymHama Karyuemua u HuBama Ha 17X (17). To on-
pegeaeHue [XIT ce xapakmepu3upa ¢ HeagekBamHo
Bucoka cekpeuua Ha [TX cnpamo akmyaaHama Kaa-
uuemua. MaBHuam Bbnpoc myk e, ye 6 HauarOMoO Ha
guazHocmuyHua npouec o6ukHoBeHo He e HaauueH
uzcaegBan IMTX, a camo gaHHU 3a cepymHu Kaauul u
dpocpamu. Tyk Baxku npaBuromo, ye 1TX noBausBa
gBama eaekmpoauma (Ca u P) 8 npomuBonoAoskHuU Ha-
coku. buoaozuuHomo my geticmBue e ga cbxpaHaBa
u yBeauuaBa kaayuemusma, KakKmo U ga cmumyaupa
pocpamypuama. 3amoBa npu IXIT e Haauue men-
geHuun 3a Xxunepkaauuemun 8 cbuemaHue ¢ Xunooc-
damemus. [Npu al1XIT uzmeHeHuama moxe U ga He
6bgam moakoBa u3zpazeHu, HO CbOMHOWEHUEMO Ha
KaAuua u cpocpamume B cepyma ga e npomeHeHo. B
cneyuaaHo npoyuBaxe, nocBemero Ha mo3u Bvnpoc,
ce uumupa npaz Ha CbOMHOWeHUeMo KaAyul/poc-
¢pamu 6 mmol/l > 2,7, koiumo HacouBa kom Bb3moKeH
FIXIT (18). Mpakmuuecku BaxkHa e u memogukama, ¢
Koamo ce uzmepBa obwuam cepymeH Kaayud. Amom-
Hama abcopbuuomempua (memoguka AAS) ocuaypa-
Ba no-moyHU pe3yamamu om cmaHgapmHOMo U3-
caegBaHe. [pu cbmHeHue 3a npomeHu B naazmeHume
6eaAmbuU (Moecm Ha cbp3aHama ¢ MAx pakyua Ha
KaAauua) ce npenopbuBa uzuucaaBare Ha aAbYMUH-KO-
puaupaH obw karyud. N3caegBanemo Ha UdoHuU3uUpaH
Ca e no-uHopmamuBHo om obwama gpakuua uau
aAnbymuH-kopu2upaHua obw, Kaauul, HoO NogobHO Ha
memogukama AAS e no-ckbno u He e HaauuHo 660
Bcuuku Aabopamopuu. M3mepBaHemo Ha MTX cbwo
ce Bause om npuaazaHume AabopamopHu memogu
(19). Ako ce noa3zBa naazma ¢ EDTA, cmabuaHocmma
Ha npobume Ha cmadHa t° e go 24 4., u camo 6 u.,
ako ce noazBa cepym. Om gpyea cmpaHa, cepymHu-
am KaAuul MOXKe ga ce U3mMepu camO Om cepymHa
npoba. [NMpuroskeHuemo Ha pa3zaudHu kumoBe 3a MNTX
Bogu go pazauueH pesyamam. INopBama 2eHepauus
om AabopamopHu kumoBe uzmepBa u pazAuyHU NO
gbaxkuHa C-ppaemenmu Ha IMNTX (omaomku) u ce om-
yumam ¢aswuBo noBuweru HuBa, Hanpumep npu
XBH (17). Bmopama eeHepayua kumoBe, KbM KOUMO
cnaga u macoBo npurazaHama y Hac mogudpukayus ¢
eAekKmpo-xemu-AymuHecueHuua (Hanpumep Elecsys Ha
Roche Diagnostics) moxke ga omuuma u ppazmeHma
7-84 PTH, koemo ga 3aBuwu noAayuaBaHua pe3yamam
c go 20% cnpamo peaaHama cmoUHocm. Tpemama
2eHepauua KumoBe onpegeaa usaocmHama amuHo-
KuceAuHHa nocaegoBameanocm 1-84, HoO me ca 3Ha-
YUMEAHO NO-CKbNU U No-MaAko gocmbnHu (17). MNpu
uHmMepnpemauuama Ha peyamamume caegBa ga ce
uma npegBug, ve npu cb3zgaBaHemo Ha Hopmume 3a

MTX He ca buau uzkaouBaHu gecpuuumHume Ha Bu-
mamuH D aAuua. 3amoBa u ako 3a uzpabomBare Ha
Hopmu ce noazBam camo makuBa ¢ HuBa Ha 25(OH)
D>30 ng/dl, mo 2opHama eparuuya Ha [1TX 6u cnag-
Hara < 45-50 pg/ml (npu Hopma Ha npouzBogumena <
65 pg/ml) (19-21). BaxxHo ycroBue npu mbpceHe Ha
3gpaBume Auua € U HOPMaAHUAM XPAHUMEAEH NPUEM
Ha Kaayuu (1 g gHeBHO) u 3anazeHama 2AOMepyAHa
purmpayua (> eGFR> 60 ml/min) (19-21).

[Mpu comHeHue 3a MNXIT e 3agbAKUMeEAHO ga ce
ugmepam egHoBpemeHHo cepymHuam Kaayua u 1TX.
PagpabomeHu ca cbBpemeHHU HOMOZpamu, KOUMO
omuumam npeceyHama mouyka Ha KaAuuemuama u
HuBama Ha NTX 8 3aBucumocm om Bumamun D cma-
myca (22,23). Kaacuueckume Homozpamu ca 8 egHa
paBruHa (gByu3zmepHu) (22), HO uma pa3pabomeHu
U mpuu3zmepHu mogeau (23). Koakomo e no-Hucko
HuBomo Ha 25(OH)D, moakoBa no-Bucoka e cmod-
Hocmma Ha ['TX npu egHa u cbwa CMOUHOCM Ha KaA-
yuemuama. NpegaoxeHa e u POPMYAA 3a U3UUCAS-
BaHe Ha ouakBaHa 2opHa epaHuua Ha uHguBugyaaHa
cmouHocm Ha [TX:

lfopHa uHguBugyaaHa epaHuua Ha [MTX (pg/ml) =
120 - [6 x 06w, cepymeH kaauud 68 mg/dl] - [1/2 x
cepymer 25(0OH)-vitamin D 6 ng/ml] +[1/4 x Bb3pacmma
8 2oguHu] (21).

B nocregHume gecemuaemua ce obpbwa Bce
no-zoramo BHumaHue Ha cpopmama Ha alIXTT ¢ Hop-
MoKaAuuemua. 3a ga ce npueme HoOpmoKaAyuemuyeH
alIXT'IT e Heobxogumo cepymHuam Karyul (0bw u Go-
HU3UpaH) ga e HOPMaAeH NPu HAKOAKO PazAUYHU U3-
mepBarua, a noBuweHomo HuBo Ha [TX ga ce omkpue
noHe 2 nomu npe3 uHmepBan 3-6 meceya (24). 4-10%
om Auuama c MXMNT umam HopmaaeH 06w, u noBuweH
JoHU3UpaH KaAuud, nopagu koemo ce npenopbuBa
onpegeAaHemo u Ha gBama Buga kaauuemusn. Hopmo-
KaauuemuyHuam al1IXIT BepoamHo e nbpBa, Hal-paH-
Ha paza Ha [XIT u ocmaBa 6e3 guHamuka 3a cpegHo
3-5 2oqguHu (7).

BmopuuHu npuyuHu 3a noBuweHue Ha cepymHun
MNTX. MoBuweHume HuBa Ha [MTX npu HopmaAHu 06w, u
GoHu3upaH KaAuuld nocmaBam u Bvbnpoca 3a uzkatouBa-
He Ha BmopuveH UAU (PYHKUUOHAAEH Xunepnapamupeo-
uguzbm. Had-uecmo cpewarume 8 kauHu4Hama npak-
MuKa NpuYuHU 3a MakbB ca 0606weHu B Tabauua 1.

Aedpuuyum Ha Bumamud D npu TIXMT (17). Pe-
2ucmpupa ce cxogHa yecmoma ¢ ma3u 8 obwomo
HaceaeHue. AonbAHUMeAeH hakmop 3a noHuxkaBa-
He Ha cepymHua 25(OH)D e noBuweHama nog Bau-
aHue Ha [TX akmuBHocm Ha Ta-xugpokcuaazama
(1 1,25(0H),D,). Aecbouuumbm Ha Bumamun D ce
acouyuupa ¢ noBuweH obem Ha napamupeougHume
ageHomu. 3amecmBaHemo ¢ BumamuH D go cepym-
HU HuBa Hag 30 ng/dl noHuxaBa cepymnua INTX ¢ go
4 pg/ml (40 pmol/l) u mo creg noHe 6 meceua. 3a-
mecmBaHemo He noBuwaba cepymHua kaauud, Ho 6
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Tabauya 1. Aucdeperuurana guazro3sa Ha MXIMT - Hat-yecmo cpewaHu B KAUHUYHaMa NpakMuKa NPUYUHU 3a
BmopuuHo noBuweHu HuBa Ha MNTX npu HopmaaHu 06w, U GoHU3UpaH KaAuuld - no (25).

Mpuyuna

3abeaexka

HegocmambuHocm Ha Bumamux D

M3katouBa ce npu 25(OH)D > 30 ng/dl = 75 nmol/I

Hucvk xpaHumeaeH npuem Ha Ca ¢ XxpaHama

AKo e < 620 mg; y Hac e cpegHo 380 mg gHeBHo

Manabcopbuua

Lleauakus u gpyau

I Mg

XunomazHezuemusma moxke ga goBege u go pyHKUUO-
HaAeH Xxunonapamupeougu3bm

AHnmupe3opbmuBHu cpegcmBa -
budpochoHamu, geHocymab

Mpu AeueHue ¢ bugpochoHamu - crabonoBuweHue;
npu AeHocymab - no-3HaYuUMO, go 3 meceua creg
anAukauuama

PenaaHa xunepkaauyuypusn

[MpuyuHu: THampuypus, ekcuecuBer npuem Ha yad u
Kagpe, 6pumkoBu guypemuuu, 2eHemu4HU gecpekmu 6
mpaxcnopmepume (paracellin 1, TRV5 u gpyau)

MceBgoxunonapamupeougu3bm

BuoxumuyHa KoHCmMeAayua 3a Xunonapamupeougu3bm
(xunokaauyuemus!)

Pegku npuuuHu

Boaecm Ha Paget, mexkbk Xunomupeougu3ibm

HAKOU cAyyau e Bb3moxkHO noBuwieHue Ha Kaauuypuama.

MamurHa gobpokauecmbena xunokaayuypuuHa
xunepkaauyuemus (26). Kacae ce 3a HaccegcmBeHo 3a-
6oaaBate, npu Koemo munuueH Geaez e HaAudUEeMO
Ha pamuAHOCM U XunepkaAauuemua om maaga B6b3-
pacm. [1TX MO>Xe ga € HOpMaAeH, NOMUCHamM UAU A€KO
noBuweH. Namo2HOMOHUYHO € HUCKOMO CboMHoWe-
Hue Kaauul/kpeamuruH B8 ypunama (Ca/Cr 8 ypuHa
< 0,01; no-mouHo e u3cregBaHemo om 24-yacoBa
guypesa). OkoHYameAHama guaz2Ho3a e 2eHemuyHa -
mbpcam ce uHakmuBupawu mymauuu, 3acazauu ekxc-
mpaueAyArapHama yacm Ha KaAuud-uyBecmBumennHusa
peuenmop (mun 1), G-cBbp3aHua npomeuH (mun 2)
uAu cneuudpudeH mpaHcnopmep AP2 (mun 3).

Peg Ha GuoOXumuuyHUME U XOPMOHAAHU U3CAEQ-
6anusa. TpaguuyuoHHama nsvpBa cmwvnka 8 guaeHocmu-
kama Ha al'IXT'T BkarouBa: cepymHu Ca, P, kpeamuHuH
(eGFR), arkarHa gpoccpamasa, [1TX, 25(OH)D. Ha 8mo-
pa cmwnka ce uzcaegBam: 24-yacoBa kaayuypus, poc-
hamypus, KpeamuHUHYpUA (UAU NOHE CbOMHOWeHUE
Ca/Cr om egHokpamHa ypuHHa nopuus), Mg’+, eBer-
myaaHo TCX. [pu obocHoBaHO CbmHeHUe mpemama
cmvnka BrkarouBa mecm ¢ kaayueBo obpemeraBare
UAU NpUAOXKeHUe Ha muasugu, eBeHmyarHo eeHemuy-
HO u3jcaegBare.

TuajugeH mecm - noka3aH Npu XunepKaAuuy-
pus 3a DD mexxgy HopmokaauyuemudeH MXMT u Bmo-
pudeH XIT BcaegecmBue xunepkaauyuypua (25). B
NpogbAXKeHUe Ha 2 cegMmuuu ce npuemam no 50 mg
Hydrochlorothiazide gHeBHo npu 6egHa Ha coa guema
(KOHMPOA Ha KaAul Ha 7™ u 14™ geH). [NMoaBama Ha

3Ha4YUM cnag Ha kaauuypuama u [TX (uecmo go Hopma)
6e3 uzaBa Ha xunepkaauuemua nomBbpykgaBa Haauuu-
emo Ha peHaAaHa xunepkaauuypus. V3aBa Ha xunepkaa-
uuemusa 6e3 3Hauum cnag Ha MNTX HacouBa kbm MXIT.

Tecm c¢ kaayueBo obGpemenaBane (25,27,28).
Had-onpocmenuam my BapuaHm (Ho no-crabo cma-
gapmu3upaH) e nepopaaeH - npuem Ha 1 g eaemeHma-
peH Kaauul per os u uzmepBaHe Ha cepymHu Ca’+ u
MTX caeg 2-3 vaca. OpuzauHarHuam BapuaHm Bkalou-
Ba i.v. npuroxkeHue Ha 2 mg/kg meaAo GoHU3UpaH Kaa-
uud (Hanpumep 15 mg/kg meaao kaauueB 2atokoHam)
3a 3 vaca u uzmepBane Ha Ca? u INTX - Ha 4*" vac.
Tecmbm MoXxe ga ce uHmepnpemupa, ako UOHU3Upa-
Huam kaauyud 6 xoga Ha mecma HagxBbpau 1,35-1,40
mmol/l, a MTX cnagHe nog meguaHama Ha Hopmama
(c>35% uau > 50%) - mozaBa ce uzkaouBa aBmowo-
MeH Xapakmep Ha cekpeuuama Ha [1TX u ce mbpcu
BmopuuHa npuuuHa (Bux Taba. 1). Mpu MXMT Hamane-
Huemo Ha INTX e muHumaaHo uau Bbobwe omcbem-
Ba. 1 Bce nak - ITX moxe ga chagHe (HO Hegocma-
mbyuHo) u npu MXIT (25,27,28).

leHemuuHu uzcaegBaHua. Hag 10% om auuama ¢
[XMT umam mymauua 6 T om nocoueHume 8 Tabauua
2 - 11 2eHa. Kacae ce 3a hamuaHu chopmu (yHacrega-
emu), yacm om Koumo cbcmaBaaBam maka Hapeuve-
Hua cuHgpomeH [XI1T, npu kolmo mou e camo yacm
om mHoxxecmBeHa eHgokpuHHa 6oaecm (Hanpumep
cuHgpomume MEN, cbuemanuemo TIXIT-mymopu Ha
yeatocmma u gpyeau). 3amoBa e BaxkHo uzacHaBaHe-
Mo Ha pamuaHama aHamHe3a u npoBexxgaHemo Ha
nocovyeHume 2eHemuyHu u3caegBaHus.
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Tabauya 2. Hai-uecmo cpewaHu mymauuu, koumo Bogam go xunepkaauuemus u/uau FXIT - no (17).

3aboanaBane OmzoBopeH 2eH / Geambk Xpomo3omeH A0OKYcC
MEN 1 MeHuH 11913
MEN 2 u MEN 3 RET-npomooHkozeH 10q11,2
MEN 4 CDKNTB (p27, KIP1) 12p13
[XTT + mymop Ha vearocmma CDC73 (2eH 3a napadpubpomuH) 1931,2

Damuaen TXIT

MeHuH, napacubpomuH, p21 u gpyeu | 11q13, 1931,2, 3g21,1 u gpyeu

XunokaAuyuypusa mun 2

Te>xkbk MXMT Ha HoBopogeHOMO Kaauud-uyBecmBumeaeH peuenmop 3g21,1
AobpokauecmBeHa hamuaHa Kaauyut-uyBcmBumeaeH peuenmop 3921,1
Xunokaauuypua mun 1

AobpokauecmBera hamuaHa GNAT1 19p3

AobpokauecmBeHa hamuaHa AP2S1 19q13,2-q13,3
XunokaAuuypus mun 3
Hecungpomen TXIT MTX 11p15,3-p15,1

AeeceHga: CDKN1B - Cyclin-dependent kinase inhibitor 1B (p27Kip1)

GNAT11 - G- a11 subunit

NokanusauyuoHHa guazHocmuka

Yampa36ykoBo u3zcaegBane Ha wuiliHa obAracm
U HYKAeapHO-MeguUyuHCcKa guazHocmuka. TonuvHama
guazHocmuka He ce pazaudaBa om maszu npu Kaacu-
yeckume cumnmomamuyHu cpopmu Ha TXTIT. BaxkHo
e ga ce ombeaexxu, ye ma uma cMUCbA egBa caeg Aa-
bopamopHomo gokazBaHe Ha aBmoHOMHa cekpeyus
Ha [TX u He e yacm om nocmaBaHe Ha guazHO3ama
[IXIT. Cnopeg yacm om aBmopume om AoKaAu3a-
UUOHHa guazHOCMUKa Ce HaAaza camo, ako B bbgewe
ce uma npegBug pagukaaHo AedeHue (17). MNMpurazam
ce u gBama memoga - yampazBykoBa guazHocmuka
U HYKAeapHo-meguuuHcku u3caegBanusa. MpuaoxkeHu
noomgeAHo, me guazHocmuuupam BapHo uzmouHuka
Ha cekpeuun Ha [TX B 0koAO 2/3 om cAyvaume, Kamo
yyBcmBumeanHocmma Ha Y3 e maako no-gobpa om
ma3u Ha cuuHmuepagpckomo u3caegBane (70% cnpa-
MO 64% npu 57% cneuudpudHocm u 3a gBeme) (29).
CuuHmuepagpckomo u3zcaegBaHe umano-20AaMa CUAQ,
ako ce Kacae 3a mHoxkecmBeHa xunepnaAazua UAuU
€KMONUYHO Pa3znNoAOXKeHU hapawumoBugHu >kae3u
(MLLPK). AHec egHOhOMOHHaAMa eMuCUoOHHa MOMO-
epadpua ¢ KT (SPECT-CT) ¢ uzomona Tc*-sestamibi ce
npegnoduma npeg Kaacudeckama cuuHmuezpadus.
Cwvuemaruemo om Y31 u SPECT-CT e cnocobHo ga ao-
KaAu3upa napamopeougHama Ae3ua 6 cpegHo 80% (29).

AP2S1 - adaptor protein 2 a subunit

TvHKkOou2AeHa Ouoncua Ha napawumoBugha
xAe3a. Tb Ha MUK ce uzBopwBa npu Haauuue Ha
CbMHUMEAHa 3a napamupeougea Ae3zua om Y3l u
ompuuameAeH pe3yamam om ckeHupaHemo ¢ Tc%-
sestamibi (30). Om coAugHume KOMNOHEHMU Ha
Ae3zuume ce gobuBa mamepuar ocHOBHO 3a UUMOAO-
2u4HO u3caegBaHe, a om Kucmu4YyHUME KOMNOHEHMU
- ocHoBHo cmuB 3a IMTX. ABeme u3zcaegBarua 3aegHO
(cmuB + uumoaozun) ocuzypaBam Hal-gobpa guae-
HocmuuHa cmouHocm (30). Tb Ha MUK goHakbge
omcmvnBa npeg SPECT-CT (uAau cuuHmuepadpuama)
nopagu cpakma, vye ma goka3zBa/omxBbpaa Haauuu-
emo Ha napamupeougHa MbKaH, HO MPYgHO MoXKe
UUMOAO2UYHO ga Ce pa3Audu HopmaaHa om aBmoHo-
mu3upaaa xae3a (31). B moBa omHoweHue KbCcHOMO
ommuBaHe Ha paguouzomona npu SPECT-CT noka3B8a
napamupeougHua AOKyc u goka3Ba HezoBua namoao-
eudeH xapakmep (m.e. uzcaegBaHemo Hocu U (OYHK-
uuoHaAHa uHcpopmauus). B 2oaamo npoyuBaqe e goka-
3aHo noBuwabare Ha cpegHama cmolHocm Ha T1TX
B8 cmuB B8 caegHama nocaegoBameaHoCcm - HOpMaAHa
MK (3,7 pg/ml), xunepnaazua Ha IMLLK (32,2 pg/ml),
napamupeougeH ageHom (71,9 pg/ml) u napamupeou-
geH kapuuHom (579 pg/ml) (32). B moBa npoyuBate ce
goka3Ba u uzBecmHo npunokpuBare Ha cmolHocmume
Ha [1TX om cmuB Ha HOpMaAHU U XunepnAa3upasu »ae-
3u (32). ObukHoBeHO norokumeaHama yampa3zBykoBa
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Haxogka npu ompuuameaeH pe3yamam om SPECT-CT
npegnoaaza, ye uzobpazaBaHama cmpykmypa moxe
ga e u aumgeH Bv3en (Hal-yecma gugepeHyuasHa
guazHo3a Ha napamupeougHua ageHom). OnucaH e
caydau Ha cnoHmaHHa pemucua Ha [XIT caeg Tb Ha
Aezuama - BepoamHo 3apagu kpbBou3auB (33). Tb
ce noa3Ba B Hakou ueHmpoBe u ¢ uea beaazBaHe Ha
nogxogawume 3a omcmparaBaHe napamupeougHu
YKAE3U CbC CneuuguyHo 6az2puAro, Koemo ga hogno-
Mo2He xupypea 6 aHamomuuHama opueHmauus (34).
M Had-cemHe, go %2 om nayueHmume c [XTT umam
u 6oarecm Ha wumoBugHama >Ae3a, KOAMOo Cbwo
moxe ga Haaoxku Thb (35).

PagukanHo neyeHue Ha alIXNT

alXTT moxke ga ocmaHe 6e3 npomarHa 8 npogua-
»KeHue Ha cpegHo go 10 2. O6ukHoBeHo caeg moBa
3ano4yBa npozpecun Ha xunepkaAuuemuama u KAUHUY-
Hume npoaBu. MapmakoukoHoMuYecku uzcaegBaHua
nokazBam, ye onepamuBHomo AeueHue Ha allXIT
€ MHO020 NO0-U320QgHO, aKO NauueHmMbm uma odvakBa-
Ha npogbAKUMeAHocm Ha xxuBom > 3 2. (36). KoH-
ceHcycHama koHpepeHuua om 2013 2. e ymBbpgu-
AQ CAegHUMeE NOKa3aHuA 3a XUPYP2UYHO AeveHue Ha
alIXIT (Tabauya 3).

Hag 50% noHe 10 muHymu caeg omcmpaxaBaHemo
npegnoaaza ycnex Ha uimepBeruyuama (37). Om pe-
wabawo 3HaveHue 3a 6e3npobaeMHOMO NpomuyaHe
Ha onepamuBHOMO AeveHue e ONUMbM Ha eHJOKPUH-
Hua xupype. [pu HaAudue Ha Xupypz € 20AAM onum
ycnexom om onepamuBHomo AeuveHue gobauxkaBa
95-98% (37,38). MlumepecHa onuua 3a omcmpaHa-
BaHe Ha napamupeougHama mbkaH e abaauuama C
BucokouHmeHn3zuBeH okycupaH yampazByk (High
Intensity Focused Ultrasound, HIFU) (39).

MegumekaHmosHo AeyeHue u usyakBa-
meAHo HabalogeHue npu alXMT

[Npu Aunca Ha noka3aHua UAU Cb2Aacue om cmpa-
Ha Ha nauueHma 3a XupypauyHo AeveHue Ha allIXTIT
Kamo aamepHamuBa ce e HaAOXKUAO MegukameHmo3-
HOMO AeyeHUe CbC CMPYKMYpPUpPaAHO HabAOgeHue.
MegukameHm3oHomo AeueHue BkaiouBa 3 cmpame-
2uu: gocmambuHa HabaBka Ha kaauud u Bumamun D,
NPUAOYKeHUe Ha BughochoHamu U Ha KaauuMumMemuuu.

3amecmBane ¢ kaayui u Bumamun D. Tlpue-
MbM Ha MHO20 BegHa Ha KaAuul guema UAU Mme>KKU-
am gecpuyum Ha BumamuH D ca kAacuuecku mogeau
3a cmumyaAauua Ha cekpeuuama Ha [TX u pagpacmBa-
Hemo Ha nhapamupeougHama mbkaH. B npoyuBanemo

TabAuya 3. 'lokazaHua 3a xupypau4Ho AedeHue Ha al'IXT1T cnopeg KoHCeHCYycHama KoHpepeHyua

om 2013 20g. (37)

Bug noka3aHnue

Bwb3pacm <50-e.

sCa 1,0 mg/dl (=0,25 mmol/l) >2opHa epaHuua

CkeaemHu npoaBu

DXA T-score <-2,5 Ha npewaAeHU, begpo UAU hpegMmuwHUUA
MpewnAeHHu ppakmypu (peHmeerHozpamu, KT, MPT uau VFA)

BbvbpeuHu npoaBu

KpeamuHuHoB kaupbHC < 60 ml/min.

24-yacoBa kaauuypusa > 400 mg/geH (> 10 mmol/geH) u noBuweH puck 3a
obpazyBare Ha KambHU (buoxumuveH puck)

Hedgpokarkyao3a uau HegppokaauuHosa (peHmeaeHozpamu, KT, Y3I1)

AeeeHga: DXA - gBouHo-eHepauliHa peHmezeHoBa abcopbuuomempusn
VFA - vertebral fracture assessment (AamepaAHa mopdpomempua Ha NpewAeHHU meaa)

Kaacuyeckuam onepamuBeH memog e ¢ eHgo-
mpaxeaAHa aHecmes3usn, Ho Bce noBeue ce Harazam
MuHu-uHBazuBHume (eHgockoncku) memoguku (38).
BuramepaaHa ekcnaopauua Ha wuama ce Haaaza oc-
HoBHO npu xunepnaazua Ha noBeue om 1 xAe3a, Kak-
MO U NpU AUNCa Ha gokazaHa Aokaauzauus. CoBpeme-
Ha onuua 32 omuyumade Ha ycnex om onepamuBHomo
AeveHue e uHmpaonepamuBHomo u3zmepBane Ha [MTX
cAeg omcmpanaBaHemo Ha npegnoaazaemama napa-
mupeougHa Ae3ua. CnagaHemo Ha cepymHua [TX ¢

NURSES Health Study puckbm 3a uzaBa Ha MXIT e
6ua Hat-Bucok B Hal-Huckama nemuHka Ha kaauueBusa
npuem (41). B koHceHcycHomo cmaHoBuwe om 2013
2. ce npuema 3a Heobxogum npuem Ha Kaauul kKakmoB
obwomo HaceaeHue (1 g gHeBHo). [To omHoweHue
Ha BumamuH D ce ueaasm HuBa > 20 ng/dl, onmuman-
HO - okoAao 30 ng/dl kamo 3a gocmuzaHemo u nog-
gbp>KaHEMO UM Ce npegnoyumam ymepeHume go3u
- cpegHo 1000 IU gHeBHo (40).

bugocponamu. Hal-gobpe npoyueHo e npuao-
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»KeHuemo Ha aaeHgpoHam. Tou Bogu go noBuweHue
Ha KMI1, noHu)keHue Ha KOCmMHUMe mapkepu, 0e3
npomara 8 cepymHume kaauud u IMTX (40). He ca Ha-
AUYHU gaHHU 3a aHmudpakmypeH epekm Ha dugpoc-
poHamume B mo3u cneyuguyeH KAUHUYEH cueHapud.
Kaauyumumemuuyu (Cinacalcet). Te ca kaacuuecko
cpegcmBo 3a nomuckarde HuBama Ha [1TX npu Bmo-
puyeH XIT - ¢ max ce nocmuza HamareHue go 80%.
[Mpu MXMT kaAuumumemuuume umam gaae4 no-cKpo-
MEH epekm U ce Haraza NpuAoxkeHue Ha Bucoku (u
cregoBamenHo, ckbnu) go3zu. CepymHuam Kaauyud ce
Hopmaau3upa 6 go % om nayueHmume, ITX cnaga ¢
go 10-30%, a KMI1 He ce npomeHa (40). Bb3moxkHU
ca u HexkeaaHu cmpaHudHu getcmBua - apmpaaaus,
MuaA2un, guapusn, 2ageHe, Xunokaayuemus.
MpocaegaBane npu npoBexgaHe Ha meguka-
MeH-MO3HO AeueHue. /13yakBameaHomo HabAogeHue
npu alXMT Haraza pegoBHO npocaegaBare Ha cepym-
Hume KaAuuu, gpoccpamu u [NTX. IMpu cmabuaHo npo-
muyaHe Ha 6oaecmma moBa moxxe ga cmaBa u 1 nom
20guwHo (3), Ho B peguua cayyau e no-ymecmuo npo-
caegaBaHe Ha Kaauuemusma Ha 6 meceua. ExxeeogHo
ce npocaegaBa u 6vbpeuHama pyHKUUS, a NPUCLMHe-
Hue 3a u3zaBa Ha HePPOKAAKYAO3a UAU HEPPOKAAUU-

Ho3a ce ocbwecmBaBam penmeerHozpamu, KT, Y3
KocmHume npomerHu ce moHumopupam c¢ DXA Ha
npewaeHu, 6egpo u npegmuwHuua Ha Bceku 1-2
20QUHU, @ NPU CUAHU ocmpu BOAKU U CbMHeHue 3a
hpakmypu ca Heobxogumu peHmeeHozpamu uau VFA
(3). Moka3zaHuama 3a npemuHaBaHe KbM XUPYP2U4HO
AeueHue npu BrowaBaHe Ha cbcmoaHuemo ca 0606-
weHu B Tabauya 4.

Om Tabauua 4 cmaBa acHo, ye npemuHaBaHe Kbm
XUPYPeUYHO AEYEHUE Ce HaAaza, Ko2amo XunepKaAyu-
emuama cmase 3Haquma uau boaecmma npemuHe om
aCUMNMOMHUA KbM CUMNMoOMamuyeH cmagud.

3akaloyeHue

HapacmBanemo Ha guazHocmuuHume Bb3MOX-
Hocmu B eHgokpuHoAao2uama goBege go npeuu3u-
paHemo Ha paHHume ¢opmu Ha [IXIIT - allXTT u
HIXTIT. Ao6pomo um no3zHaBaHe npaBu Bb3MOXKHO
paHHomo um omkpuBaHe u npaBuaHo aeuveHue. C
moBa buxa ce cnecmuAu Cepuo3HUMeE YCAOXKHEHUA
om cmpaHa Ha 6bOpeuume u Kocmume, Kakmo u
cBbp3zaHama ¢ 6orecmma gonbAHUMEAHa 6Goaecm-
HOCM U CMbpMHOCM.

Tabauya 4. oxa3anua 3a npemuHaBaHe Kbm xupypauuHo AedeHue Ha alIXIT npu u3au3ane Ha npocaegabBa-
HUMe NnoKa3ameAu OM ONMUMaAHUMeE 2paHuUUU - KoHCceHcycHa KoHpepeHuua 2013 2. (3).

Bug noka3zaHue

sCa 1,0 mg/dl (=0,25 mmol/l) >2opHa epaHuua

CkeaemHu npoaBu

DXA T-score < -2,5 Ha npewaeHu, begpo uAu npegmuwHUUA
[NpewaenHu ppakmypu (peHmeeHozpamu, KT, MPT uau VFA)

bvbpeuHu npoaBu

KpeamuHuHoB kAaupbHC < 60 ml/min.
Hedpokarkyao3a uau HedppokaauuHo3za (peHmeeHozpamu, KT, Y3U)

References

KHu2onuc

1. Bilezikian JP. Primary Hyperparathyroidism. J Clin Endocrinol
Metab 2018; 103(11): 3993-4004.

2. Silva BC, Cusano NE, Bilezikian JP. Primary hyper-
parathyroidism. Best Pract Res Clin Endocrinol Metab 2018; 32(5):
593-607.

3. Bilezikian JP, Brandi ML, Eastell R, Silverberg SJ, Udelsman
R, Marcocci C, Potts JT Jr. Guidelines for the management of
asymptomatic primary hyperparathyroidism: summary statement
from the Fourth International Workshop. J Clin Endocrinol Metab
2014; 99(10): 3561-3569.

4. Clark BL. Asymptomatic Primary Hyperparathyroidism. In:
Brandi ML (ed): Parathyroid Disorders. Focusing on Unmet Needs.
Front Horm Res. Basel, Karger, 2019, vol 51, pp 13-22.

5. Macfarlane DP, Yu N, Leese GP. Subclinical and
asymptomatic parathyroid disease: implications of emerging data.
Lancet Diabetes Endocrinol 2013; 1(4): 329-340.

6. Cusano NE, Silverberg SJ, Bilezikian JP. Normocalcemic
primary hyperparathyroidism. J Clin Densitom 2013; 16(1): 33-39.

7. Silverberg SJ, Clarke BL, Peacock M, Bandeira F, Boutroy S,
Cusano NE, et al. Current issues in the presentation of asymptomatic
primary hyperparathyroidism: proceedings of the Fourth International
Workshop. J Clin Endocrinol Metab 2014; 99(10): 3580-3594.

8. Wood K, Dhital S, Chen H, Sippel RS. What is the utility
of distal forearm DXA in primary hyperparathyroidism? Oncologist
2012;17(3): 322-325.

9. Castellano E, Attanasio R, Gianotti L, Cesario F, Tassone
F, Borretta G. Forearm DXA increases the rate of patients with
asymptomatic primary hyperparathyroidism meeting surgical criteria.
J Clin Endocrinol Metab 2016; 101(7): 2728-2732.

10. Peacock M. Primary hyperparathyroidism and the kidney:
biochemical and clinical spectrum. | Bone Miner Res 2002; 17(suppl
2): N87-N94.

66

EHngokpuHonozaus Tom XXIV N22/2019



References

11. Abusahmin H, Geen J, Das G. Subclinical urolithiasis in
patients with asymptomatic primary hyperparathyroidism. Ther Adv
Endocrinol Metab 2018; 9(11): 325-327.

12. Selberherr A, Hérmann M, Prager G, Riss P, Scheuba
C, Niederle B. ,Silent” kidney stones in ,asymptomatic” primary
hyperparathyroidism-a comparison of multidetector computed
tomography and ultrasound. Langenbecks Arch Surg 2017; 402(2):
289-293.

13. Tay YD, Liu M, Bandeira L, Bucovsky M, Lee JA, Silverberg
SJ, Walker MD. Occult urolithiasis in asymptomatic primary
hyperparathyroidism. Endocr Res 2018; 43(2): 106-115.

14. Yu N, Donnan PT, Flynn RW, Murphy M]J, Smith D,
Rudman A, Leese GP. Increased mortality and morbidity in mild
primary hyperparathyroid patients. The Parathyroid Epidemiology
and Audit Research Study (PEARS). Clin Endocrinol (Oxf) 2010; 73:
30-34.

15. Marini C, Giusti M, Armonino R, Ghigliotti G, Bezante G,
Vera L et al. Reduced coronary flow reserve in patients with primary
hyperparathyroidism: a study by G-SPECT myocardial perfusion
imaging. Eur | Nucl Med Mol Imaging 2010; 37: 2256-2263.

16. Rubin MR, Maurer MS, McMahon D), Bilezikian JP,
Silverberg S). Arterial stiffness in mild primary hyperparathyroidism. J
Clin Endocrinol Metab 2005; 90(6): 3326-3330.

17. Eastell R, Brandi ML, Costa AG, D'Amour P, Shoback DM,
Thakker RV. Diagnosis of asymptomatic primary hyperparathyroidism:
proceedings of the Fourth International Workshop. / Clin Endocrinol
Metab 2014; 99(10): 3570-3579.

18. Madeo B, Kara E, Cioni K, Vezzani S, Trenti T, Santi D, et al.
Serum calcium to phosphorous (Ca/P) ratio is a simple, inexpensive,
and accurate tool in the diagnosis of Primary Hyperparathyroidism.
JBMR Plus 2017; 2(2): 109-117.

19. Souberbielle JC, Brazier F, Piketty ML, Cormier C, Minisola
S, Cavalier E. How the reference values for serum parathyroid
hormone concentration are (or should be) established? J Endocrinol
Invest 2017; 40(3): 241-256.

20. Wallace LB, Parikh RT, Ross LV, Mazzaglia PJ, Foley C,
Shin JJ, et al. The phenotype of primary hyperparathyroidism with
normal parathyroid hormone levels: how low can parathyroid
hormone go? Surgery 2011, 150(6): 1102-1112.

21. Jin J, Mitchell J, Shin J, Berber E, Siperstein AE, Milas M.
Calculating an individual maxPTH to aid diagnosis of normocalemic
primary hyperparathyroidism. Surgery 2012, 152(6): 1184-1192.

22. Norman J, Goodman A, Politz D. Calcium, parathyroid
hormone, and vitamin D in patients with primary hyperparathyroidism:
normograms developed from 10,000 cases. Endocr Pract 20711;
17(3): 384-394.

23. Harvey A, Hu M, Gupta M, Butler R, Mitchell J, Berber
E, Siperstein A, Milas M. A new, vitamin D-based, multidimensional
nomogram for the diagnosis of primary hyperparathyroidism. Endocr
Pract 2012; 18(2): 124-131.

24. Babwah F, Buch HN. Normocalcaemic primary hyper-
parathyroidism: a pragmatic approach. / Clin Pathol 2018; 71(4): 291-
297.

25. Souberbielle JC, Cavalier E, Cormier C. How to manage
an isolated elevated PTH? Ann Endocrinol (Paris) 2015; 76(2): 134-41.

26. Bertocchio JP, Tafflet M, Koumakis E, Maruani G, Vargas-
Poussou R, Silve C, et al. Pro-FHH: A risk equation to facilitate the
diagnosis of parathyroid-related hypercalcemia. J Clin Endocrinol
Metab 2018; 103(7): 2534-2542.

27. Zhu X, Shan C, Zhu Q, Song L, Zhou Y, Liu J, Zhang K.
Clinical value of calcium load test in differential diagnosis of different
types of hyperparathyroidism. Int J Clin Exp Med 2014; 7(12): 5445-
5452.

28. Titon 1, Cailleux-Bounacer A, Basuyau JP, Lefebvre H,
Savouré A, Kuhn JM. Evaluation of a standardized short-time calcium
suppression test in healthy subjects: interest for the diagnosis of
primary hyperparathyroidism. Eur | Endocrinol 2007; 157(3): 351-
357.

29. Scattergood S, Marsden M, Kyrimi E, Ishii H, Doddi S,
Sinha P. Combined ultrasound and Sestamibi scintigraphy provides
accurate preoperative localization for patients with primary
hyperparathyroidism. Ann R Coll Surg Engl 2079; 101(2): 97-102.

30. Li W, Zhu Q, Lai X, Sun }, Jiang Y, Ren X, et al. Value of
preoperative ultrasound-guided fine-needle aspiration for localization
in Tc™  MIBl-negative primary hyperparathyroidism patients.
Medicine (Baltimore) 2017; 96(49): €9051.

31. Caleo A, Vitale M, Valvano L, Siano M, Angrisani B,
Forlenza M, et al. Fine needle cytology pre-surgical differentiation
of parathyroid neoplasms: Is it reliable? Cytopathology 2017; 28(4):
273-279.

32. Ketha H, Lasho MA, Algeciras-Schimnich A. Analytical and
clinical validation of parathyroid hormone (PTH) measurement in
fine-needle aspiration biopsy (FNAB) washings. Clin Biochem 2016;
49(1-2): 16-21.

33. Kara E, Della Valle E, De Vincentis S, Rochira V, Madeo
B. Cured primary hyperparathyroidism after fine-needle aspiration
biopsy-induced parathyroid disappearance. Endocrinol Diabetes
Metab Case Rep 2017; 2017. pii: 17-0125.

34.Yan S, Zhao W, Wang B, Zhang L. A novel technology for
localization of parathyroid adenoma: Ultrasound-guided fine needle
aspiration combined with rapid parathyroid hormone detection and
nano-carbon technology. Surg Innov 2018; 25(4): 357-363.

35. Latina A, Castellano E, Cesario F, Boriano A, Attanasio
R, Borretta G. Unknown and already known thyroid abnormalities
in primary hyperparathyroidism. Endocr Pract 2018; 24(7): 628-633.

36. Zanocco KA, Wu )X, Yeh MW. Parathyroidectomy
for asymptomatic primary hyperparathyroidism: A revised cost-
effectiveness analysis incorporating fracture risk reduction. Surgery
2017; 161(1): 16-24.

37. Udelsman R, Akerstrom G, Biagini C, Duh QY, Miccoli
P, Niederle B, Tonelli F. The surgical management of asymptomatic
primary hyperparathyroidism: proceedings of the Fourth International
Workshop. J Clin Endocrinol Metab 2014; 99(10): 3595-3606.

38. Wilhelm SM, Wang TS, Ruan DT, Lee JA, Asa SL, Duh QY
et al. The American Association of Endocrine Surgeons Guidelines
for Definitive Management of Primary Hyperparathyroidism. JAMA
Surg 2016; 151(10): 959-968.

39. Kovatcheva R, Vlahov J, Stoinov J, Lacoste F, Ortuno C,
Zaletel K. US-guided high-intensity focused ultrasound as a promising
non-invasive method for treatment of primary hyperparathyroidism.
Eur Radiol 2014; 24(9): 2052-2058.

40. Marcocci C, Bollerslev ], Khan AA, Shoback DM. Medical
management of primary hyperparathyroidism: proceedings of the
fourth International Workshop on the Management of Asymptomatic
Primary Hyperparathyroidism. J Clin Endocrinol Metab 2014; 99(10):
3607-3618.

41. Paik JM, Curhan GC, Taylor EN. Calcium intake and risk
of primary hyperparathyroidism in women: prospective cohort study.
BMJ 2012; 345:e6390.

ddress for correspondence:
Mpo¢. g-p Muxaun bogHoB

KauHuka no EHgokpuHoAoz2ua u 6oarecmu Ha obmaHa-
ma, YMBAA ,AaekcaHgpoBcka”,Copus, Kamegpa no
BbvmpewHu 6oaecmu, MO, MY, Codgpun

bya. ,CB. T. Cocputicku” 1, Cocpua 1431

e-mail: mihailboyanov@yahoo.com

Prof. Dr. Mihail Boyanov

Clinic of Endocrinology and Metabolism,

UMHAT ,Alexandrovska”, Department of Internal
Medicine ,,Faculty of Medicine, MU Sofia,

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

e-mail: mihailboyanov@yahoo.com

KHu2onuc

Endocrinologia vol. XXIV N22/2019




Ob3op/Review

BapuampuyHa xupypaug u BkycoBu npegnoyumanusg:
HoBu MexaHu3mu 3a pegykuyug Ha meaaomo
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Bariatric Surgery and Taste: New Mechanisms for Weight Loss
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Pe3slome

3amabcmaBaHemo e xpoHuuHo 3aboaaBaHe ¢
yecmu peuuguBu u Bce no-uecmo ce cpewa y maagu-
me xopa. [NocregHume gaHHu covam, ye 2 muAuapga
xopa no cBema cmpagam om HagHOPMEHO ME2AO,
om koumo 600 mMuAuOHa ca guazHOCMUUUpPAHU CbC
3amabcmaBaHe. AedeHuemo Ha 3amabcmaBaHemo
u npugpyxaBawume 20 3aboraBaHua kamo 3axapeH
guabem mun 2, apmepuaiHa XunepmoHusa u xunep-
Aunugemun ce cBbp3Ba cbe cepuo3eH puHaHcoB mo-
Bap Bbpxy 3gpaBHama cucmema. OuyakBa ce, ye go
2030 2oguHa we ce yBeauuu cbe 130% Bucokocme-
neHHomo 3amabcmaBane, kamo 51% om cBemoBHo-
Mo HaceAeHue we cmpaga om 3amabcmaBate. bapu-
ampuvHama xupypeua e Had-ecpekmuBHuam memog
3a pegykuua Ha Mez2A0Mo Npu nauueHMu ¢ Makbl
mun 3amabcmaBare. Mexanuzmume, koumo Bogam
go HamaraBaHe Ha Me2A0mMo, He ca HaNbAHO U3ACHE-
Hu 6 Aaumepamypama. Cyuma ce, ye Hal-0oCHOBHO
nocmonepamuBHama pegykuua Ha Me2A0 Ce gbAXKU
Ha HamaraBaHemo Ha obema Ha cmomaxa, Kakmo u
Ha npomaHama 6 cekpeuuama Ha XOpMOHUME, KOUMO
CMUMyAUpam U nomMuckam anemuma.

Abstract

Obesity is a chronic and relapsing disease
and is becoming more prevalent in younger
patients. Latest data suggests that 1,6 billion
people worldwide suffer from overweight. Over
400 million people are currently diagnosed with
obesity. Treatment of obesity and its comorbidities
such as diabetes type 2, arterial hypertension
and hypercholesterolemia is a serious burden on
the world health system. The forecast suggests
that by 2030 morbid obesity will increase by
130%, and 51% of the population will be obese.
Bariatric surgery is the most effective treatment
of severely obese patients. The mechanisms by
which bariatric surgery cause weight loss have
not been adequately examined (are not enough
clarified.) It is well documented in the literature
that weight loss is due to a decreased stomach
volume as well as changes in the hormones that
stimulate and suppress appetite.

The review focuses on the concept of
alterations in the sense of taste after obesity
surgery.
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Lleama Ha mo3u 0630p e ga npegcmaBu npoma-
Hama 666 BkycoBume npegnoyumarus, BkycoBama
yyBcmBumeaHocm caeqg pazauuHume BugoBe Gapu-
ampuyHa xupypaua. Te3u npomeHu Buxa moz2AU ga
NOgNOMO2HamM gbA20CPOYHOMO NOGgbpXKaHe Ha Nbp-
BoHavaAHOMO HamaAeHUe Ha Me2A0Mo.

KawoyoBu gymu:

Key words:

3amabecmaBane; GapuampuyHa xupypaus; pegykuua
Ha meaAo; BkycoBa uyBcmBumeaHocm

obesity; bariatric surgery; weight loss; sense of taste

BvBegeHue

MoHacmoawem 3amabcmaBaHemo ce cuuma
3a Hal-wupoko paznpocmpaHeHomo 3aboaaBate,
cBbp3aHo c xpaHeHemMo, KOemo 3acaza He camo pas-
Bumume, Ho u pazBuBawume ce cmpaHu. 3amAbc-
maBaHemo e xpoHuuHO 3aboaaBaHe ¢ uecmu peuu-
guBu u Bce no-yuecmo ce cpewa y maagume xopa
(1). MocaegHume gaHHu codam, ve 2 MuAuapga
xopa no cBema cmpagam om HagHOPMEHO ME2AO0,
om koumo 600 muAuOHa ca guazHOCMUUUpaHuU CbC
3amabcmabate (2). AedeHuemo Ha 3amabecmaBaHe-
mo u npugpyxkaBawume 20 3a6oaaBaHua kamo 3a-
xapeH guabem mun 2, apmepuaaHa XunepmoHus u
xunepaunugemus ce cBbp3Ba cbe cepuo3eH uHan-
coB moBap Bbpxy 3gpaBHama cucmema. YcmaHoBe-
HO e, ue pazxogume 3a nokpuBaHe Ha AeveHuemo B
EBponelckua cbio3 ce paBuaBam Ha 59 muauapga
eBpo (3). B ckopoweH aHaau3 Ha Finkelstein u cb-
MpygHUUU ce npo2Ho3upa, ye go 2030 2. pa3znpoc-
mpaHeHuemo no cBema Ha 3amabcmaBaremo we
HapacmHe ¢ 33%, gokamo Ha BucokocmeneHHOMO
3amabcmabBare - ¢ 130%. OuakBa ce 51% om cBe-
moBHomo HaceAaeHue ga cmpaga om 3amabcmaBa-
He go 2030 a. (3).

3amabcmaBaHemo e myamugakmopHo 3abo-
AaBane, koemo ce cBobp3zBa c 2eHemuyHu, enuze-
Hemuu4Hu, cu3uoro2uuHu, npoBegeHyecku, couu-
AAHO-KUAMYPHU U Ha OKOAHama cpega hakmopu,
koumo Bogam go HapyweHue 8 6araHca mexgy
eHepaulHua npuem u eHepaulHua pa3xog B8 npogba-
>KeHUe Ha gbAbe nepuog om Bpeme. 3HaueHUEmMoO
Ha NO-MaAkama NPOgbAXKUMEAHOCM Ha CbHA, eHgo-
KpuHHUMe Hapywumeau (disruptors) kamo Hakou
XUMUYECKU CbeguHeHua 6 onakoBkume 3a xpaHu
u 6 xpaHume, cnupaHemo Ha MIOMIOHONYWeEHEe-
mo, npuema Ha megukameHmu, koumo noBuwaBam
meaaomo, no-HanpegHaaama Bb3pacm 3a maluuH-
cmBo, BbmpeympobHUMe hakmopu gonpuHacam
3a enugemuama om 3amabcmaBane (4, 5).

TpaguyuoHHOMO AeveHue Ha 3amAabcmaBaHemo

ype3 HuckoeHepzaulHa guema u yBeauyeHa ¢u3u-
yecka akmuBHocm ca gokazaHo edekmuBHu camo
3a Kpambk nepuog om Bpeme u Bogam go 7% pe-
gykuua Ha me2aomo (6). AeyueHuemo Ha 3amMAbCMA-
BaHemo e u3zkAloUUMeEAHO MpygHo, nopagu 3ageu-
cmBaHemo Ha memaboAumHU NaMoOMU3UOAO2UYHU
MexaHu3MU 3a NoggbprkaHe Ha Xxomeocmasama Ha
MAAOMO, MOoecm oOpe2aHu3mMbm ce cmpemu ga cu
Bb368bpHe mezaomo (7-10). 3azybama Ha mezao
npu xopa cbc 3amabcmaBarde Bogu go npomeHu 6
XOpMOHUMeE, Koumo pez2yaupam anemuma (8). Yc-
maHoBeHo e HamaraBaHe Ha naazmeHume HuBa Ha
AENMUH, XOAEUUCMOKUHUH, nenmug YY, 2Al0Ka2oH
nogobeH-nenmug 1, uHcyauH u yBeaudeHu HuBa Ha
2peAUH, naHkpeamuueH noAunenmug u yBeauueHo
yyBcmBo Ha 2aag u >KeaaHue 3a Npuem Ha xpaHa,
gopu u egHa 2oguHa caeg nbpBoHavarHama pegyk-
yua (8). BbBerkgaHemo Ha aekapcmBeHu cpegcmBa
3a AeveHue Ha 3amAabcmaBaremo 6 nocaegHume 10
2oguHu e kpauyka 6 npaBuaHama nocoka. Bvnpeku
moBa, gopu u Had-ecpekmuBHOMoO AekapcmBo go-
npuHaca 3a 5-10% pegykuua Ha me2aomo, Koemo
yecmo omHoBo ce noBuwaba creg cnupaHe Ha me-
gukameHma (6, 11).

Had-edpekmuBHuam HauuH 3a pegykuyua Ha meaao-
mo e ype3 GapuampuyHama xupypaua, Npu UHgu-
uupaHu 3a mo3u memog nauueHmu, koemo Bogu
go 3HayumeaHo HamaaaBaHe Ha meaaomo B gbazo-
cpoyeH naaH (12). CpegHama pegykuua Ha meaao
Bapupa mexgy 15 u 35%, 8 3aBucumocm om Buga
xupypeauuHa uHmepBeruua (13). MNMopBume 6Oapu-
ampuuHu uHmepBeHuuu ce uzBovpwBam npe3 1950
2., kKamo npe3 gecemuAemuama npembpnaBam
pa3AuYMHU MexHUYecKu mogudukayuu, 3a ga nogo-
O6pam npodura Ha Ge3onacHocm u edgukacHocm.
bapuampuuHama xupypaua goBege go nogobpaBa-
Hemo, gopu u go u3rekyBaHemo Ha 3axapeH gua-
6emmun 2 u memaboAUMHUA CUHGPOM, KakKmo U go
MHO200poUHU 6AazonpuamHu epekmu Bbpgy Cop-
geuHo-cbgoBama cucmema (14, 15). Te3u KAUHUY-
HO-3HauYuUMU edpekmu ce HabatogaBam owe 6 nop-
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XaHg)xueBa-[lbpaeHcka, Teogopa CB. u cbmpygHuuu

Bume gHu go cegmuuu nocmonepamuBHo. ToBa go-
Bege go BvBexxgaHemo Ha KoHuenuuama 3a ,mema-
6oaumHa xupypaua” (16).

CowecmyBam Hakoako ocHoBHu Buga bapu-
ampuyHu onepayuu - HagabxXHa */, ,pbkaBHa’
pe3zekuyua Ha cmomaxa (sleeve), pazauuHu BugoBe
cmomauweH 6atnac, buauonatkpeamuuHa guBepcus
¢ gyogeHaaHo npekbcBane. Onepauuu kamo Bep-
muKaAHama 2acmponaacmuka u nocmaBaHemo Ha
cmomaweH npbcmeH ca 3azybuau cBoemo 3Haue-
Hue 68 Bpememo u ca c 02paHuUYeHO NPUAOXKEHUE.
MexaHuzmume, koumo Bogam go pegykuuama Ha
me2Aomo u npomeHume 6 memaboau3zma caeg ba-
puampuyHa xupypeus, 6ce owe He ca HANBAHO U3a-
cHeHu. Npu Bcuuku uma HamaraBaHe Bmecmumocm-
ma Ha cmomaxa, koemo uzpae kAlovyoBa poaa. INMpu
ObuAuonaHkpeamuyHama guBepcus C gyogeHao
npekbcBare u B no-maaka cmeneH Npu cmMomawHuA
6alnac uma u gonbAHUMeAHa marabcopbuua. Oc-
HOoBHUAM MexaHu3bm Ha gellcmBue, obaue, mpabBa
ga 6bge mobpceH B npomanama Ha HeBpo-xopmo-
HaaHama peayaayua. Omyumam ce npomeru 8 xpa-
HumeAHomo noBegeHue, HamaraBaHe Ha anemuma
u yecmomama Ha xpaHeHuama (17-21). Cowo maka
e ycmaHoBeH yBeauveH eHepaueH pazxog (22).

OcHoBHa xapakmepucmuka Ha
yyBcmBomo Ha Bkyc

Bkycbm BkalouBa xumuueckomo ycewaHe 3a
Bkyc u oboHAaHUE, KAKMO U OPAAHOMO ycewaHe 3a
mekcmypa (23). Tpu ca ocHoBHUmMe napamempu Ha
Bkyca: ceHzopeH napamemdbp (ycmaHoBaBaHe Ha
Bkyca, Hanpumep: ToBa uma caagbk BKYC U KOAKO
cAagKo €?); xegoHUCmMuYeH napamembp (Hazpaga,
Hanpumep: XapecBam Au caagkua Bkyc?); duszuo-
Ao2uveH napamemdbp (kakBo ce cayuBa, Hanpumep:
INpuembm Ha cAagKo cmumyaupa uHcyauHoBua om-
2068op) (24, 25).

BkycoBume cuzHaau ce 2eHepupam om Bkyco-
Bume peuenmopu, paznoroxeHu B ycmHama kyxu-
Ha u gaxke B mbHKkomo yepBo (26). YcmaHoBeHo e,
ye peuenmopume 3a CAagko €a AOKaAuzupaHu u 6
gyogeHyma, KOemo CMmumyaupa OmgeAaaHemo om
L-mun kraemkume 6 mwbHKkomo uvepBo Ha 2AlOKa20H
nogobHua nenmug-1, KoUmMo peayaupa anemuma,
uHcyauHoBama cekpeuuna u ypeBHua momuAumem
(26). CueHaaume om ycmHama KyxuHa gocmuzam
MO3byHama Kopa U gpyau MO3buUHU CMpyKmypu.
Te3u HeBpoHu omezoBapam Ha nemme ocHOBHU BKy-
ca: cAagko, coaeHo, 20p4duBo, Kuceao u ymamu (2Ay-
mamam), Ho He ce cBbp3Bam ¢ BkycoBama Hazpaga.
Apyz2u Mo3buHU cMpyKmMypu - opGumoppoHmMaHu-
am Kopmekc u amuzgarama omezoBapam 3a BkycoBa-
ma Haepaga. [Npouecume, cayuBawu ce Bopbumo-
ppoHmanHua kopmekc, akmuBupam cmpuamyma u

cingulate cortex, gBe obaacmu ¢ npeobaagaBaw,o
BAuaHue Bvbpxy noBegeHuemo. Apyau HeBpoHu om
opbumopoHmaaHua Kopmekc gocmuzam Xuno-
maaamyca, koimo ce cBbp3Ba c xomeocmamuuHus
KOHMPOA Ha xpaHeHemo. MazHuHama He ce B6b3-
npuema kamo Bkyc. Tekcmypama Ha mazHume xpa-
Hu akmuBupa HeBpoHu B opbumogpoHmMaaHua Kop-
mekc. 3amoBa pazauduama mexgy caagkua Bkyc u
Mupu3zmama Ha caagoaeg mo2am ga noBauaam Boup-
xy akmuBauyuama Ha HeBpoHu 3a ycewaHemo Ha
MazHuHU (27). Te3u mexaHu3mu ca NpoyveHu ypes
uznoa3zBatemo Ha HOBU mMexHOAO2UU Kamo (PYHK-
yuoHaAeH mazHumeH pe3oHatc (functional magnetic
resonance imaging, fMRI) u nogumpoHHa-emMucuoH-
Ha momoepadpua (PET). M3noa3zBadku fMRI, npome-
Hume B HeBpoHaaHama akmuBHocm B onpegeaeHa
MO3bYHA CMpyYyKmMypa mozam ga ce pezucmpupam
ype3 npomeHume B kucropoga 8 kpbBma upes KoH-
mpacmto BewecmBo (28).

OmgaBHa e npoyueHo BauaHuemo Ha 3amAbC-
maBaHemo Bbpxy BkycoBama nepuenuyua u nocaeg-
Bawume npomeHu 6 ceH3zopHOMO U XegoHUCMUY-
Homo Bb3npuamue. 3amavcmaBaHemo ce cBbp3Ba
C NnpomeHeHa gonamuHepauuvHa HeBpompaHcmucua
6 mo3bka. Wang u comp. onucBam upe3 PET Hama-
A€Ha nonyAaauua Ha gonamuHep2u4vHU peuenmopu
mun 2 6 cmpuamyma npu nayueHmu CbC 3amAbC-
maBaHe, Koemo Kopeaupa C UHgeKCa Ha meAecHa
maca (29). 3amabcmaBanemo Bogu go gba2oCpoOU-
HU npomeHu B down-peayrauuama Ha gonamuHoBu-
me peuenmopu (29, 30). lNpu excnepumeHmaaHu
mogeau Ha 3amabecmaBare npu kuBomHu e ycma-
HoBeHa noHuxkeHa yyBcmBumeaHocm Kbm MazHu-
HUuMe, Koemo npegonpegeAa noBuweHua um npuem
u pazBumuemo Ha memaboAumHu npomeHu (31).

XpaHumeAHU npegnoYyumaHus caeg
bapuampuyHa xupypausg

MpomeHume 6 anemuma caeg GapuampuudHa
Xupypaua ca gokymeHmupaHu owe npe3 1970 e.
Halmi u comp. (17) ycmarnoBaBam Ha 6azama Ha
cmpykmypupaHu uHmepBioma, uve nauueHmume
nocmonepamuBHo gocmuzam no-6bp30 cumocm B
cpaBHeHue ¢ npegu onepauusma. ToBa ce cayuBa,
nopagu Aunca Ha >KeaaHue 3a xpaHeHe. ViHmepecHo
e, ye aBmopume ycmanoBaBam cmamucmuvecku
3Ha4YUMO HamaAeHue B npuema Ha xpaHu ¢ Bucoko
Cbgbp>kaHue Ha MazHuHU u BbeAexugpamu wecm
meceua nocmonepamuBro (17). CoweBpemeHHo,
nauueHmume cbobwaBam, ue me3u xpaHu Beue
He um Hocam ygoBoacmBue. Te3u pe3zyamamu ca
nomBbpgeHu om Brown u cemp. (18). ABmopume
ycmaHoBaBam upe3 xpaHumeaHu gHeBHuuu, ye 06-
wuam npuem Ha mazHuHu u Bb2Aaexugpamu e 3Hauu-
MEAHO NO-HUCHK CAeg cmomaweH batinac.
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Kenler u comp. (19) ca nbpBume, koumo cpaB-
HaBam egekma Ha cmomaweH Galinac u Bepmu-
KaaHama e2acmponaacmuka Bovbpxy BkycoBume
npegnoyumanusa He camo kamo npomaHa 6 obema
Ha cmomaxa. ToBa cpaBHumeaHo npoyuBaHe ycma-
HoBaBa, ue nayueHmume caeg cmomaweH Haltnac
KoHcymupam 45% no-maako caagku Bucokokano-
PUYHU XpaHU U Hanumku U 37% NO-MAaAKO MAAKO
u caagonaeg B cpaBHeHue ¢ nauueHmume caeg
cmomawHa 2acmponaacmuka. ABmopume npeg-
noAazam, Ho He goka3zBam, yue moBa ce gbAaXU Ha
cmpax om AbmnuH2 cuHgpom. Ha 6azama Ha me3u
peyamamu aBmopume npenopvuBam cmomaw-
Hua b6alinac kamo no-nogxogawa npouegypa 3a na-
ueuHmume, Koumo obuvam MHO20 CAAgKU XpaHu
u caagoaeg. [penopbku, KOUMO ca onucaHu owe
1981 2. om ekuna Ha Sugerman (20).

Olbers u comp. (21) cpaBHaBam nayueHmu cbe
cmomaweH 6adnac u BepmukaaHa 2acmponaacmuka
6 paHgomuzupaHo koHmpoaupaHo npoyuBare. Caeg
onepauusama 2pynama ¢ 2acmponAacmuka KOHCYmu-
pam 3HavumeaHo noBeue ma3zHuHu u Bb2Aaexugapmu
om gHeBHua um 06w, KaropueH npuem B cpaBHeHue
¢ 2pynama c 6alinac. MlHmepecHo e, ve 2pynama ¢
6alinac cvobwabam 3a npegnoyumaHue Kbm npue-
Ma Ha naogoBe u 3eAeHYyuU U 32 Cb3HAMEAHO U3-
KAatouBaHe Ha MazHUHUME, nopagu guckomdgopm
cAeg npuema um Ha 6azama Ha AbMNUH2 CUHGPOM
(21). Mo-ckopowHo npoyuBaHe gemoHCmMpupa Cb-
wume egpekmu caeg cmomaweH 6atnac (32). Ha 6a-
3ama Ha me3u u gpyau npoyuBaHua ce ycmaxoBu,
ye cmomawHuam 6alinac He camo HamaaaBa KoAuye-
cmBomo Ha KoHCyMupaHama XpaHa, HO U NpomeHA
ycewaHemo U OmHoweHUemo Kbm XpaHama. Taka
ce cb3gage KoHuenuuama 3a ,noBegeHuecka xupyp-
2ua” U cmumyAupa Hay4yHus uHmepec KbM mazu ob-
Aacm om 90-"¢ 20guHU Ha MUHaAua Bek go Hawu gHuU.

3a nbpBu nbm Scruggs u comp. (33) uzcaeg-
Bam BauaHuemo Ha GapuampudyHama xupypaus
Bbpxy BkycoBume npegnoyumanua. ABmopume
cbobwabBam 3a HamaraBaHe 6 ycewaHemo Ha Bcuu-
Ku BkycoBe, Ho camo npu 2opuuBua Bkyc ce Habato-
gaBa cmamucmuyecko 3Havum pe3zyamam. foguHa
no-kbcHO Burge u cvmp.(34) gemoHcmpupam, ye
cAeg cmomauweH balinac npegnoyumaHuama Kbm
cAagko HamaaaBam. [Mpu koxopma om 103 nauue-
ma cbc cmomaweH badnac 73% om nauueHmume
Hamupam 3HavyumeaAHa npomara 806 Bkyca Ha vec-
MO KOHCYMUpPAHU XpaHu Kamo Meco, caagku XpaHu,
gaXke COAeHU U KuceAu xpaHu (35, 36). CkopowHO
u3zcaegBane npu 115 nayueHmu caeg Aanapockon-
cKka sleeve 2acmpekmomua nokasa, ye 64% om
na-yueHmume umam yBeauueH Bkyc Kbm cAagKOmMo
6 meceua nocmonepamuBHo, kKamo nocmeneHHO
npoueHMbM Ha hauueHmume cnaga Ha 58% Ha 12
meceu, u 36% Ha 36 meceu, NpomeHume B6v06 Bkyca

3a CAagko KopeAupam cu2HUUKaHMHO ¢ KpalHa-
ma pegykuua Ha meaAo (37). ABmopu cbobwaBam
3a gbA20CPOUHU NnpomeHu 8668 Bkyca u HamaaeH uH-
mepec KbM Ma3HUHU U aAKOXOA (70% Ha 24 meceu)
(37). AaHHUMEe Oom AOH2UMyguHaAHU npoyuBaHua
Ha XpaHUMeAHUMe npegnoyumaHua gemoHcmpue-
am, Ye nauueHmMume CAeg Aanapockoncka sleeve
2acmpekmomun ca CKAOHHU noBeue Kbm Nnpuem Ha
Ma3HU U cAagKu xpaHu 6 gbAazocpoueH naaH, goka-
MO nauueHmMume cAeg cmomaweH bHalinac umam
NO-20AAMO NpegnoYumaHue Kbm Npuema Ha 3eAeH-
yyuu u naogoBe npu nogobeH eHepaueH npuem 3a
gBeme 2pynu (38). Makaronidis u cemp. ycmao-
BaBam, ye npomeHume B8 Bkyca creg cmoma-
weH b6alnac 3HauUMeAHO KopeAupam cbC 3az2yba-
ma Ha meaao (39). Te3u NPOMeHU ca gbA20CPOUHU
npu nauueHmu, koumo ca npocaegaBaHu noBeue
go 2 2oguHu u noroBuHa nocmonepamuBHo, kamo
ce HabAalogaBa Hexxeaaue 3a npuem Ha Bucokokano-
puyHU xpaHu (40).

3amabcmaBaHe u X€goHU3DM

KoHuenuuama 3a xegoHu3bm U cucmemama 3a
Hazpaga caeg xpaHeHe cpaBHumeAHO om CKOpo ce
cBbp3zBa kamo nomeHuuareH mexaHu3bm 3a pas-
Bumuemo Ha 3amabcmaBanemo. CeH3opHO-Cneyu-
puyHama cumocm ce onpegeAa Kamo HamaAeHo
»KeaaHue 3a npuem Ha onpegeAeHa xpaHa, Ho Bce
owe ocmaBa xeaaHue 3a npuem Ha gpyz Bug xpaHa
(41). Xopama cbc 3amabcmaBaHe onpegeAaam caag-
Kume u mMazHume xpaHu kamo no-8kycHu u umam
yyBcmBo 3a Haepaga npu KoHcymauuama um (42,
43), kKakmo u ce omyuma noBuweHa HeBpoHaaHa
akmuBauua Ha ueHmpaaHume Bb3HazpagumenHu
nbmuwa npu noka3zBaHe Ha cHumka Ha Bucoko KaAo-
pudHu xpaHu B cpaBHeHue cbc crabume xopa (44).
Apyeo npoyuBaHe gemoHCMpupa, Ye momudema Cbe
3amabcmaBaHe umam noBuweHo eaaHue U akmu-
Bauua Ha ueHmpaaHume Bb3HazpagumeAHu nNbmu-
wa 3a wokoAagoB maedeH welk (45). Bcuuku me3u
gaHHu nokazBam, ue xopama cbc 3amabcmaBaHe
UMam NO-20AAMO XKEAAHUE 3a CAAgKU U Ma3HU XpaHu,
Koemo ce gbAXKu Ha noBuweHa akmuBauua Ha ueH-
mpaaHume Bb3HazpagumeaHu nbmuwa 6 mezoaum-
6uuyHama cucmema u moBa 6u moz2ra0 ga goBege go
npeskgaHe. ViIHmepecHo e, e me3u eAaHusa ce npo-
meHam cAeg GapuampuuHa uHmepBeHuua u no-cne-
UUaAHO cAeg cmomaweH 6adnac (46). OcBer moBa,
ce HabatogaBam npomeru 6 HeucmoBua anemum 3a
cAagko u Bucoko-BbeaexugpamHu xpaHu nocmone-
pamuBHo 6 cpaBHeHue C KOHMPOAU C HOPMAAHO Me-
2rn0 u moBa e HezaBucumo om 3azybama Ha me-
2aomo (47). MemaboaumHume mexaHu3mu mozam
ga nognomozHam epekma Ha GapuampudHama Xxu-
pypaus Bbpxy yeHmpaaHume nbmuwa, cBbp3aHu

Endocrinologia vol. XXIV N¢2/2019




Handjieva-Darlenska, Teodora Sv. et al

c Bkyc u xegoHuzbM. XOpMOHUME 2AI0KA20H-NO-
goben nenmug-1 (glucagon-like peptide 1, GLP-1)
u nenmug YY (peptide PP, PYY) ce cuHme3zupam
om L-mun eHgOKpUHHUME KAeMKU Ha gucmaasHun
ureym 6 omeoBop Ha xpaHama. bazaaHume u no-
cmnpaHguaAHume HuBa Ha GLP-1 u PYY ce no-
BuwaBam caeg cmomaweH bGalinac, HO He U cAeg
cmomaweH npbecmeH (48). CmomawHuam 6adnac
gemoHcmpupa 3HadyumeaeH omzaoBop Ha upeBHu-
me XOPMOHU, KOUMO pea2yaupam anemuma u me-
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Pe3slome

Llea: Aa ce npoyuu obwama cmbpmHocm npu nayueHmu ¢ Bb3HukHaA npe3 gemcmBomo 3axapeH
guabem.

Mamepuaa u memogu: NpegcmaBumenHa uzBagka om 670 nauueHmu, BkaouBawa no 1 nauueHm
om Bceku Bb3zpacmoB uHmepBan 0-17 20guHU KbM gamama Ha guazHo3a 3a Bcaka KareHgapHa 2oguHa 3a
nepuoga 1975-2014 2., 6e npegocmaBeHa Ha HauuoHaArHama azeHuun 3a 2paxkgaHcka peaucmpauua. [oay-
yeHUMe KOpeKmMHU NepcoHaAHU gaHHU 32 obwo 614 nauueHma (npexxuBeau uau novuHaAu) 6axa BkatoUeHU
6 cpaBHumeneH aHaau3 868 Bpb3zka ¢ Bb3zpacmma (0-4, 5-9, 10-17 20guHu), NOAQ, KareHgapHama 20guHa
Ha guazHo3a (<1995>), npogbAkumeaHocmma Ha guabema (<5, 6-9, 10-14, 15-19, >19 2oguHu), obpazoBa-
Huemo u mecmoxxuBeeHemo Ha cemelicmBomo.

Pezyamamu. IouuHaaume nayueHmu ca 56 (36 mbxxe) be3 cBbp3zaHa c noAaa cmamucmuyecka pa3auka
(X?=3,56, p=0,059). CpegHa Bb3pacm Ha cMbpmeH u3zxog 28,8 £7,5 2. (5,6-43,2 2.), cpegHa NPOgbAXKUMEA-
Hocm Ha 3a6oaaBaHemo 20,318,1 2. (7 mec.-38 2.). KymyramuBHama obwa cmbpmuocm e 9,11%. PuckoBu
3a CMbpPMEH U3X0g Ca NpogbAXUuMeAHocmma Ha 3aboaaBanemo (X?=17,71, p=0,005) u kareHgapHama
20guUHa Ha guazHo3a <1995> (X?=34,73, p<0,001). KoHmpoaupaHa 3a gaBHocm Ha guabema, guazHo3ama
npegu 1995 2. e HeBaBucum puckoB cpakmop (OR=0,006, p<0,001). Mo-Bucok puck 3a cMbpmMHOCM umMam
momuyemama, 3aboaeau caeg 10 2oguwHa Bb3pacm u nauueHmume om cemelicmBa ¢ Hucbk obpazoBame-
AEH UeH3.

CpegHama npexuBaemocm e 37,5 2oguHu (95% CI 36,4-38,6), HecBbp3aHa ¢ KaAeHgapHama 2oguHa
Ha guaeHo3a (Log rank test (Mantel-Cox) - p=0,29). 3Hauumo no-Hucka (33,5 2oguHu, 95% CI 31,5;35,4) e
cpegHama npexkuBaemocm Ha hayueHmume ¢ guazHo3a, nocmaBexa >10 2oguwHa Bv3pacm 6 cpaBeHeHue
¢ me3u, 3aboaeau Ha Bb3pacm 5-9 2oguHu ( 34,1 2oguHu, 95%Cl 32,8;35,3) u me3u, 3aboaeau Ha Bb3pacm
<5 2oguHu ( 39,6 20qguHu,95%CI 38,3;40,9), p<0,001.

3akaoyenue. KymyramuBHama cmbpmHocm npu nayueHmume ¢ guaeHocmuuupard 8 gemcmBomo 3a-
xapeH guabem e Bucoka. NMybepmembm, Mb>XXKUuam noA u Huckomo obpazoBarHue Ha pogumeaume Bausam
HezamuBHO Ha npoz2Ho3ama Ha 3aboaaBaHemo.

KatoyoBu gymu: 3axaper guabem, cmbpmiocm, npeskuBaemocm, puckoBu cpkmopu
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BbvBegeHue

BvBegeHomo caeg 1922 2. 3amecmumenHo UH-
cyauHoBo AeueHue npeBpbuwa uHcyauHozaBucumusn
3axapeH guabem Ha maagume xopa (noHacmoawem
mun 1 3axapeH guabem (T13A) om ¢pamaaHo 3a60-
AaaBane 8 makoBa ¢ xpoHuuHo-gezeHepamuBeH xog,
HO c Aowa npexxuBaemocm. Kamo pe3yamam npej3
nbpBume gecemuaemua Ha uHcyauHoBama epa
camo eguH om gBama nauueHmu, yuimo guabem
e 3anouHaA npegu 30 2oguwHa Bb3pacm, ca umaau
waHc ga nocpewHam 55 cu poxgeH geH (1). C
XpOHUUYHO-gezeHepamuBeH Xx0g ce xapakmepu3upa
U HeuHcyAauHo3zaBucumuam uau mun 2 3axapeH gu-
abem (T23A). NMayueHmume umam u NOHaACMOoAWEM
Bce owge ckbceHa NpogbAXKUMEAHOCM Ha >KuBom,
Koamo ce obycaaBa om:

1. Ocmpo Hacmbnuau xuBomozacmpawaBa-
WU CbCMoAHUA (XUNo2AUKEMUS, Kemoauugo3a).

2. XpOHUYHU npoz2pecupauiu YyCcAOXKHEHUS, npa-
Ka nocaeguua Ha guabema.

3. MoBuwenama yecmoma Ha gpyau, npugpy-
xaBawu guabema 3aboasaBaHuq, xapakmepHu 3a
obwama nonyaauyua (cbpgeuHo-cbgoBu, OHKOAO-
2UYHU U UHEKUUO3HU).

Pesyamam Ha cbgoBo-geceHepamuBHua cuHg-
poM ca mepmuHaaHama b6bOpeyHa HegocmMambu-
HOCM U cbpgeuHo-cbgoBume 3aboaaBaHua, kamo
nocaregHume Beue ca Bogewa npuduHa 3a cMbpmeH
uzxog - 44% om cmbpmHume cayyau npu T13A u
52% om cmbpmHume caydau npu T23A 6 cpaBHe-
Hue ¢ 6bOpeyHomo 3acazaHe - 21 % om cMbpPMHuU-
me caydau npu T13A u 11% npu T23A (2).

OueHkama u npo2HO3UpaHemo Ha pa3zxogu-
me 3a nbpBuuHa u BmopuyHa npodurakmuka Ha
3aboraBaHemo, Kakmo u 3a AedeHue, ce ocHoBa-
Ba Ha enugemuoAro2uvHume gaHHuU 3a He2zoBomo
paznpocmpaHeHue u HezoBume ycaoXHeHusn, npe-
»kuBaemocm u cmbpmHocm. B bbazapua npegcma-
BumeaHu npoyuBaHua npocaegaBam 3aboareBae-
Mocmma u paznpocmpaHeHuemo om mun 1 u mun
2 3A (3,4,5), Ho npoyuBarua, cBbp3aHu ¢ npexkuBa-
emocmma u cMbpmHocmma cpeg guabemuuume ca
npegmem Ha 6bgewu npoyuBaHua.

Poaama Ha nepcucmupaw,ama xunepaaukemusn
3a pa3zBumue Ha cbgoBume ycaoKHeHUA He e pa3-
OGupaHa u e nogaazaHa Ha guckycuu npe3 nbpBume-
gecemuaemus Ha uHcyauHoBama epa. loaemume
BbNPOCU OKOAO 3HAYEHUEMO Ha 2AUKEMUYHUA KOH-
mpoa u Buga Ha npuaazaHomo uHcyauHoBo Aeue-
Hue ce pewaBam om egHO ucmopuuecko npoyuBa-
He Diabetes Control and Complications Trial (DCCT)
1983-1993 2., noBpamHo 3a AeyeHUEmMOo U NPogu-
AaKMuKama Ha KbCHUME YCAOXKHEHUA NpuU NauueH-
mume ¢ T13A. To kamezopuuHo goka3zBa Bpegama
Ha nepcucmupauw,ama xunep2Aukemus, Kakmo u no-
AOXKUMeEeAHama poAa Ha UHMeH3upuUUpaHOMo

uHcyauHoBo AeuveHue 3a nogobpaBaHe Ha 2Auke-
MuYHUA KOHMpPOA u B HamaaaBaHe pucka om KbCHU
ycroxkHeHua (6). Mpe3 1993 2. moHumopuH20B8uam
opeaH npenopbvuBa 1 2oguHa npexgeBpemeHHo
npekpamaBaHe Ha npoyuBaHemo nopagu akma,
ye e omezoBopuro Ha nocmaBeHume Bbvnpocu u
ye UHMEHMU3UPUUUPAHOMO AeYeHue C napaae-
AEH KOHMPOA Ha KpbBHama 2A0K03a € KAUHUYHO
3Havumo. [MayueHmume om koHBeHuuoHaAHama
2pyna npemuHaBam cbwo Ha UHMEH3UMUUUPAHO-
AedeHue, a 90% om Bcuuku yvyacmHuuu ca npo-
gbaxuau yuacmuemo cu 8 EDIC (The Epidemiology
of Diabetes Interventions and Complications) c uea
AOH2UMYguHaAHO npocaegaBaHe eekma Ha UH-
meH3uuyupaHama mepanua go Hawu gHu. EDIC
o60ob6waba HauaAHUMe cu pe3yamamu u goka3Ba,
ye uHmeH3zuBHUAM KOHMPOA Ha KpbBHama 2AlKo3a
HamaAnBa pucka om kakBomo u ga e CbpgeuHo-Cb-
goBo 3acazaHe ¢ 42%, a HegpamaAHUMe CbpgeuHu
UHPapKMU, MO3bYHU UHCYAMU UAU CMbPM NO Cbp-
geuHo-cbgoBa npuduHa ¢ 57% (7).

Cmapmupam nogobHu npoyuBaHua Bbpxy uH-
meH3uuuupaHua KOHMpPoA Ha kpbBHama 2aoK03a
npu T23A € egHONOCOYHU pe3yamamu no omHowe-
HUe pegyuupaHe pucka om mukpoBackyaapHu yc-
AOXKHeHus (8).

[Mepcucmupawama Xxunepaaukemus, 4uumo
3AameH cmaHgapm 3a u3imepBaHe 68 Bpememo
e 2AuKupaHuam xemo2robuH (HBA, ), e 3Hauyumo
cBobp3zaHa ¢ obwama cmbpmHOCmM Ha guabema,
kamo, obaue, Bpb3kama e HeauHeapHa, U-o6pa3Ha
u cmbpmHocmma e noBuweHa KaKmo npu HUCKUMe
(5,6%) maka u npu Bucokume cmotHocmu (11,8%)
Ha HbA, 6 cpaBrenue c meguanama om 8,1% (06w
edpekm Ha 3Havumocm p =0,008) (9).

MumeH3uguuyupaHomo u azpecuBHo AeuveHue
Ha guabema npu nayueHmMu C HaAUYeH Cbpgeu-
HO-cbgoB puck noBuwaBa pucka om cmbpmeH u3-
xog (10).

LleA Ha Hacmogawomo npoyy4BaHe

Aa ce ocvbwecmBu mpaHcBep3aaHo npoyuBaHe
Ha obwama cmbpmHOCM Nnpu nauvueHmu, 3aboae-
AU Oom 3axapeH guabem 6 gemcko-toHowecka B6b3-
pacm, u ce npoyuu BauaHuemo Ha ocHOBHU gemo-
epagpcku pakmopu kamo Bb3pacm Ha 3aboanBane,
KaAeHgapHa 2oguHa Ha 3aboaaBaHe, noa, gaBHocm
Ha guabema, mecmoxuBeeHe u obGpazoBameaeH
ueH3 Ha cemedcmBomo. Aa ce oueHu obwama
npexxuBaemocm B cBemauHama Ha Cbwume gemo-
2padpcku pakmopu.
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CaBoBa, Pagka X. u cbmygHuyu

Mamepuaau u memogu

Hacmoawomo npoyuBaHe e HanpeuHo-cpe3o-
Bo. CocmaBena e uzBagka om obwua peaucmbp
Ha HoBo3aboreneaume geua B omgeaeHuemo
no guabem, BkatouBaw, nepuog Ha peaucmpauuq
1975-2014 2. (4300 geua) c NbAHU gemozpapcKu u
KAUHUYHU gaHHU npu nbpBama xocnumaauzauua u
HaAuveH eguHeH 2paxkgaHcku Homep (ETH). M3B8ag-
kama Gewe cbcmaBeHa MakKCUMAaAHO CUMEMPUYHO,
kamo ce Bkaouu no egHo geme Ha Bb3zpacm om
0 go 17 20guHU KbmM gamama Ha guaz2Ho3ama 3a
Bcaka kaaeHgapHa 2oguHa mexkgy 1975 2. u 2014 2.
Bratouumearo. Obwo 670 nauueHmu 6axa nogage-
Hu 3a cnpabBka 6 Aupekuus 3a eguHHa epaxkgaHcka
peaucmpauun (FPAO). KaaeHgapHume 20guHuU Ha
3aboaaBaHe b6axa epynuparHu B8 gBa ocHoBHu Bpe-
meBu uHmepBana, pazgeaeHu om ucmopuveckume
pezyamamu Ha DCCT u nocaegBaaume npomeHu
B8 cmaHgapmume Ha AeveHue u 6 Hawama cmpaHa.

MopBuam - 1975-1994 2. Gewe nepuogbm Ha
AeyeHue, Npu Koumo:

a) Hamawe Bvb3morxkHOCMU 3a exkegHeBeH goma-
weH KoHMpoA Ha KpbBHama 3axap; 6) He ce oue-
HaBawe cucmemHO 2AUKemuama uYpes3 nokazameaa
2AuKupaH xemozaoben (HBA, ); 6) gomunupaxa npu
geuama u toHowume cxemume Ha gBykpamHo npu-
AOYXKEHUE HAa UHMepMeguepHU UAU CMECEHU UHCYAU-
HU (koHBeHUUOHaAHO AeveHue).

Bmopuam nepuog caeg 1995 2. ca xapakme-
pusupa c:

a) BbuBexkgaHe Ha gomawHuUMeE 2AIOKOMEpPU 3a
exxegHeBHO MHO20KpamHo npocAegaBaHe Ha KpbB-
Hama 2aloko3a; 6) npemuHaBaHe KbmM UHMeEH3UU-
UUPAHO AEYEHUE C NOHE MPUKPAMHU UHXeKUUU Ha
6bp3ogedcmBaw, yoBewku uHcyauH; B) npocae-
gaBaHe Ha gbAzompalHu KoHMpoA upe3 HBA, ; 2)
HaBAu3aHe Ha 6a3aAHO-60OAYCHUME pPEXKUMU C UHCY-
AUHOBU aHaro3u u Bb3moxkHOCM 3a 2bBkaBo go3u-
paHe cnopeg npuemume Bb2aexugpamu;

g) HaBauzaHe Ha HOBu mexHoAo2uu B Auuemo
Ha uHcyauHoBume Nnomnu u CeH30pU 3a NOCMOAHHO
MOHUMOpUpaHe Ha KpbBHama 2atoko3a.

AaBHocmma Ha guabema Gewe aHaAau3upaHa 6
yemupu BpemeBu unmepBana: go <5 2., 6-9 2., 10-14
2., 15-19 2. u Hag 19 2. Bb3pacmma Ha guazHOCMuUUU-
paHe Ha 3a6oaaBaHemo Gewe nogpa3zgeaeHa Ha CAeg-
Hume unmepBaau: <5 2., 5-9 2. u 10-17 2. B aHaAu3a
6axa BxaoueHu cbwo obpazoBameaHuam ueH3 Ha ce-
medcmBomo, Ha nbpBo macmo B auuemo Ha malka-
ma, no u3kAlodeHue bawa uau pogcmBeHuuu, Kakmo
u mecmoxkuBeeHo KbM gamama Ha guazHo3ama.

INpaBomo 3a o6pabomka Ha AUMHUME gaHHU Ha
nayueHmume e ocHoBaHo Ha ygocmoBepeHue om
Komucuama 3a 3awuma Ha AUYHUME gaHHU, u3ga-
geHo Ha 2aaBHua uzcaegoBamen.

Cmamucmuyecku memogu

A. AeckpunmuBHa cmamucmuka.

1. BapuauyuoHeH aHaau3 (koauvecmBeHu npo-
meHAuBU) - cpegHa cmolHOCM, cmaHgapmHo om-
KAOHEHUE, MUHUMUM, MaKCUMUM,;

2. YecmomeH aHaau3 (HOMuUHaAHU u paHzoBu
npomeHAuBu), abCoOAOMHU U OMHOCUMEAHU YECMO-
mu; 3. MpadpuuHu uzobpaxkeHus.

b. Memogu 3a npo6epka Ha xunome3u.

1. Xu-kBagpam mecm (Chi-square test) - 3a u3-
caegBare Ha Bpb3kama mexgy gBe kavecmBeHu
npomerauBu; 2. buHapHa Ao2ucmudHa peepecus
(Binary logistic regression) - 3a koaudecmBeHa oueH-
Ka Ha pakmopHomo BauaHue Bbpxy uzcaegBarHomo
cbbumue; 3. Log rank test (Mantel-Cox) - 3a cpa6-
HaBaHe Ha cpegHume BpemeHa Ha npexkuBaemocm.
B. Memog 3a uzcaegBane Ha npexuBaemocmma
(Kaplan-Meier)

VMi3noanzB8aHomo kpumuuyHo HUBO Ha 3Hauu-
mocm e o = 0,05. CbomBemnama HyaeBa xunome-
3a ce omxBbpag, koeamo P cmodHocmma (P-value)
e no-maaka om o. 3a obpabomka Ha gaHHUme om
npoyuBaHemo e u3znoa3zBaH cneuuaauzupaHua cma-
mucmudecku nakem SPSS Bepcusa 13,0.

Pesyamamu

1. O6owu demozpadicku oannu

FPAO npegocmaBu cnpaBka kbm 28.11.2016
2. 32 56 nauyueHmu c HecvBnagawu EMH, koumo
6axa uzkatoueHu om npoyuBaHemo. KopekmuHama
uHgopmauua 3a 0bwo 614 nayueHmu (npexxuBeau
558 u no4yuHaAu 56 C nocovyeHa gama Ha CMbpm)
npegcmabaaBa 15% om obwua peaucmbp Ha Ho-
Bozaboaeaume B kauHukama. lNpexxuBeaume nauu-
eHmu ca Ha cpegHa Bb3pacm 25,4£10,6 2., cpegHa
gaBHocm Ha guabema 17,7+11,2 2. (285 mbike, 273
>keHu). VgenmuduuyupaHu ca obwo 56 novuHaau
Ha cpegHa Bb3pacm Kbm gamama Ha AemaAHuAa u3-
xog 28,8 £7,5 2. (5,6-43,2 2.), cpegHa gaBHocm Ha
3aboanaBanemo 20.3£8.1 2. [Npu 6 om novuHarume
AemaAHuam u3xog e npegu HaBbpwbBaHe Ha 18 2.
(Taba.1).

Il. U3cregBane Ha obwyama cmvpmuocm 6
3aBucumocm om ocHoBHU gemoepaghcku ak-
mopu

Obwama kymyramuBHa cmbpmHocm 6 uzcaeg-
BaHama om Hac uzBagka e 9,11%, 3HauvuMeAHO
no-Bucoka om cmbpmHocmma 6 obwama nonyaa-
uua (B3emu gaHHu om LleHmpareH cmamucmuve-
CKU UHCMuUmMym 3a egHa cAyyauHa 2oguHa 2009 e.
om u3caegBaHua nepuog): obwa cmbpmuocm 1,42%
(MbKe - 1,55% u »xeHu - 1,31%). BbB Bb3zpacmoBun
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guana3oH 5-49 2., 8 koumo nonagam u3caegBaHu-
me om Hac nauyueHmMu KbM gamama Ha CMbpmma,
obwama cmbpmHOCM Ha nonyaauyuoHHo HuBo e
owe no-Hucka.

CpegHa Bb3pacm Ha guazHo3a Ha guabema e
7,8%£4,8 2. cpeg npexxuBeaume, 8,7+ 4,5 2. cpeg no-
yuHaaume, p>0,05 (Taba.2).

[Npu nouuHaaume pazaukama 6 3aBucumocm
om noaa (36 mbyxe, 20 >XeHuU) He gocmueaa 3Havu-
mocm (Chi-square test - X?=3,56, p=0,059), Ho e Bu-
gHa meHgeHuuama 3a no-Bucoka cmbpmHocm cpeg
mobkeme: 36/321 (11,2%) cpewy 20/293 (6,8%)
npu >xeHume (Taba.2).

INpu aHaauza o6wo 3a gBama noaa Bb3zpacmma
Ha 3aboaaBaHe He ce pazaudaBa mexxkgy npexu-
Beaume u nouunaaume: Chi-square test - X*=1,29,
p=0,524. Om Tabauua 2, obaue, ce Buxkga, ye npu
MbXKeme, Koumo ca no-2oAAaMama 4acm om nouu-
Haaume (n=36), cpegHama Bb3pacm Ha guazHo3a e
10,0%4,5 2., gokamo npu >xeHume e 6,3+3,5 2. Tab-
Auua 3 noka3Ba, ue cMmbpmHOCMMa cpeg mbxkeme,
3aboaeau caeg 10 2oguwHa Bb3pacm, 3Ha4UMO
npeBb3xoxkga masu Ha xeHume, 3aboreau B Cb-
wua Bb3zpacmoB uHimepBaa - 16,8% cnpamo 4,4%,
p<0,033.

Haauue ca noBeue cmbpmHu cAyvau mexgy
nauueHmume, 3aboaeau npegu 1994 2. - 46/56,
(82,1%). Bpb3kama mexkgy 20guHama Ha 3aboas-
BaHe u cmbpmHocmma e 3Havuma, Chi-square test
- X2=34,73, p<0,001 (Tabr.4).

[No-eonamama gaBHocm Ha guabema e caeg-
Bawuam puckoB gpakmop, 3Hayumo cBbp3aH C pu-
cka 3a cmbpmeH u3xog: Chi-square test - X>=17,71,
p=0,005. 3a ga ce u3zkaouu B3aumHomo BauaHue
Ha gBama pakmopa - no-paHHa KareHgapHa 20gu-
Ha Ha guazHo3a u gaBHocm Ha 3a6oaaBaHemo Kbm
gamama Ha AemaaHua u3xog, ce npoBege aHaau3
c MHO>XXecmBeHa Aoz2ucmuYHa pezpecus, KOAmo no-
Kaza, Yye npu navuueHmume, 3aboreau B8 unmepBana
1995-2014 2. ce HamaraBa puckbm om HacmbnBa-
He Ha cmbpm B cpaBHeHue ¢ nepuoga 1975-1994 2.,
omHoweHue Ha waHcoBeme (OR=0,006), (p<0,001)
(Taba. 5). C aHyaupaHe Ha dpakmopa gaBHocm pe3ya-
mamume noka3zBam, ye npu nayueHmume, AekyBaHu
caeg 1995 2. HamaaaBa 3HAUUMO pUCKBM 3a CMbPM.

3aBucumocm Ha cmbpmHOCMMa Ha nayueH-
mume om mecmoxxuBeenemo u obpazoBamernua
yeH3 Ha pogumeaume

O6pazoBanuemo Ha matkama (6awa, pogcmBe-
HUK), bewe ugeHMuduuupaHo npu cemedcmBama
Ha 600 nauueHmu. Pogumeaume ¢ ocHoBHO uAu no-
Hucko obpazoBarue ca 87/600 (14,5%), cpegHo 06-
pazoBarue 333/600 (55,5%), c noayBucwe u Bucwe
obpazoBaHue - 180/600 (30,0%). Cmamucmuuecku
3Ha4YuUMO no-Bucok Bpol CMbPMHU CAyYau uma

cpeg nayueHmume, omeaexgaHu 8 cemeucmBa c
0CcHOBHO UAU no-Hucko obGpazoBaHue cnpamo npe-
xuBeaume - 39,29% cpewy 11,95% (p<0,001), kak-
MO U 3HAYUMO NO-HUCHK e Gpoam Ha cayyaume Ha
noYuHaAU nauueHmu cpeg pogumeaume c¢ Bucwe
obpazoBarue cnpamo npexxuBeaume 14,28% cpe-
wy 31,62%, p=0,011 (Tab.6).

Puck 3a no-20Aam OOl CMbPMHU CAYYau cnpsa-
Mo npexxuBeaume e mecmoxkuBeeHemo 6 ceaama
(30,36% cpewy 17,92%, p=0,037), u mo cpeg ce-
melcmBama ¢ Hucko obpa3zoBaHua (Taba. 7). B epa-
goBeme paznpegereHuemo Ha novuHaAume e om-
HoBo 3a cmemka Ha cemeldcmBama ¢ HUCKO/CcpegHO
obpazoBanue. [Mpu noyuHarume 17 mbike, 3abo-
Aeau caeg 10 2oguwHa Bb3pacm, He npucbecmBam
pogumeau ¢ Bucwe obpazoBaHue (14 - ocHOBHO,
3 - cpegHo obpazoBaHue). NogobHO e cbomHowe-
Huemo cpeg noduHaaume 13 mb>ke, 3a60AeAU Ha
Bb3pacm 5-10 2. (8 - ocHoBHO, 3 - cpegHo, 2 - no-
AyBucwe/Bucwe).

1l. U3caegBare Ha npesxuBaemocmma (KAPLAN-
MEIER)

Obwa npexkuBaemocm Ha nauueHmume € gua-
6em e 37,5 2. (95% Cl 36,4-38,6). KymyraamuBHama
npexxuBaemocm e nokazana Ha Queypa 1. Om Hea
ce Buykga, ue caeg 15-ma 2oguHa om gaBHocmma Ha
guabema obw,o 3a 2pynama NPoUEHMbM Ha npexu-
Beaume 3anouBa no-cmpbmHO ga HamaaaBa. Mpexxu-
Baemocmma cnopeg kareHgapHuUme 20guHU Ha gua-
2Ho3a B gBama BpemeBu uHmepBara npegu u caeg
1994 2. He ce pa3zauuaBa, p=0,155 (Taba. 8). Kymyna-
muBHama npexxuBaemocm (Que. 2) cnopeg nepuoga
Ha guazHoCcmuuupaHe npegu u caeg 1994 2. nokazBa,
Yye KpumuyeH Nepuog 3a HadaArHama CMbpPMHOCM e
caeg 15 2oguHu, egHakbB 3a gBeme 2pynu.

AHaauzbm Ha npexuBaemocmma 6 3aBucu-
mocm om Bb3pacmma Ha guazHo3a Ha 3A noka3Ba,
Yye npu nayueHmume ¢ Bb3pacm Ha guazHo3a Hag
10 2oguHu npexuBaemocmma e Hal-maaka - 33,5
2. (95%CI -31,5;35,4), npu navuueHmume, guazHo-
cmuuupaHu Ha Bv3pacm 5-9 2. - 34,1 2. (95% ClI
32,8;35,3), npu 3aboaeaume nog 5 2oguwHa 6b3-
pacm - Hal-2onama - 39,6 2. (95% CI 38,3;40,9),
p<0,001 (Taba. 9).

Om Queypa 3 ce Buxga, uye cpeg nayueHmu-
me, 3aboaeau om 3A npegu 5 2oguwHa Bv3pacm,
HamanraBaHe npoueHma Ha npexxuBeaume 3anouBa
egBa caeg 25 2oguHu, a npu me3u, 3a60AeAu caeg
5 2oguwHra Bv3pacm, HamarsBanemo Ha npexxuBa-
emocmma 3anouBa caeg 15 2oguHu. Hat-cmpbmHo-
mo cnagaHe ce HabalogaBa npu 3aboaeaume caeg
10 2oguwHa Bb3pacm.

He moxe ga ce u3zgbpwu cpaBHumeaeH mecm
Ha npexxuBaemocmma 666 Bpb3zka ¢ gaBHocmama
Ha guabema.
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Tabauya 1. "epcoHarHu gemozpadhcku gaHHU Ha NoYUHaAuUme nayueHmu.

«©
w2 w2 2C > © o™
o e o R P o 2™ 2 Q%
o® 2 P S B oo™ P 0 A0 2O e
o %@*g b‘g\)@% Q’:?a\*e C“\” Q’:NN”Q«\ P‘q \‘06
%ﬂ’:‘f Aed Mec Tog | Aen Mec Tog (c0g) Aed  Mec Tog (c0g) (c0g)
1 14 8 73 2 6 75 1,80 27 7 07 33,95 32,15
1 1 5 76 14 10 79 3,45 30 12 06 30,66 27,21
1 20 2 84 6 8 87 3,46 15 10 16 32,65 29,19
1 24 6 99 5 2 03 3,61 19 9 16 17,24 13,62
1 4 4 80 8 12 83 3,68 6 8 07 27,34 23,66
1 20 12 81 17 5 86 4,41 21 11 10 28,92 24,51
1 2 6 73 16 10 78 5,37 7 9 01 28,26 22,89
1 28 2 00 16 9 05 5,55 17 4 15 15,14 9,59
1 8 5 81 27 11 86 5,55 12 9 10 29,34 23,79
1 21 6 79 14 1 85 5,56 11 8 04 25,14 19,58
1 9 12 71 13 8 77 5,68 14 5 12 40,43 34,75
1 16 3 75 6 11 82 7,22 12 6 96 20,82 13,60
1 23 2 77 23 7 84 7,42 26 7 03 26,42 19,01
1 9 6 72 4 1 80 7,57 7 00 28,08 20,51
1 18 5 70 15 11 78 8,49 10 95 25,38 16,89
1 7 9 70 30 3 79 8,56 6 05 34,75 26,19
1 13 4 80 12 12 88 8,66 1 3 15 34,88 26,22
1 20) 10 75 8 11 84 9,03 16 3 08 32,38 23,36
1 12 6 72 28 7 81 9,13 1 9 15 43,22 34,09
1 4 3 83 15 6 93 10,28 20 6 04 21,29 11,01
1 23 10 74 15 11 85 11,06 21 1 09 34,24 23,18
1 23 11 81 26 1 93 11,17 15 4 12 30,39 19,22
1 24 6 79 7 5 91 11,87 27 11 10 31,42 19,55
1 8 3 79 5 4 91 12,08 16 3 11 32,02 19,95
1 13 12 72 3 3 85 12,22 7 1 01 28,07 15,84
1 11 7 86 7 10 98 12,24 16 11 16 30,35 18,11
1 8 7 73 27 11 85 12,39 30 4 06 32,81 20,42
1 4 1 80 15 10 93 13,78 13 4 04 24,27 10,49
1 19 11 77 25 9 91 13,85 17 2 13 35,24 21,39
1 25 3 72 9 4 86 14,04 17 2 11 38,89 24,86
1 12 7 83 27 8 97 14,12 23 12 13 30,45 16,32
1 21 3 72 15 5 87 15,15 8 3 12 39,96 24,81
1 16 10 83 20 10 00 17,01 5 9 05 21,89 4,88
1 8 8 84 9 10 01 17,17 4 6 02 17,82 0,65
1 15 6 78 18 3 96 17,76 7 8 11 33,14 15,39
1 27 4 81 21 4 99) 17,98 11 1 16 34,71 16,72
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o “3« o2 ‘Q’? vﬁ&c?«' e o o0
(\oh P;b*o_,% P«'ao,xzx\o Q’q)g?;\: P&F“’Q Q,:’;:S’Q\(\ P‘;\)'z&e‘(\
;;xg:‘lf Aed Mec Tog | Aen Mec Tog (eo0g) Aen  Mec Tog (eo0g) (eo0g)
2 20 3 89 | 31 3 90 1,03 9 10 94 5,55 4,52
2 28 6 84 | 15 10 86 2,30 28 2 16 31,67 29,37
2 7 10 72 10 5 75 2,59 1 6 07 34,65 32,06
2 19 9 81 | 15 7 84 2,82 11 3 96 14,48 11,66
2 5 5 77 7 11 80 3,51 16 2 08 30,78 27,27
2 3 2 81 | 27 9 84 3,65 25 9 08 27,64 23,99
2 17 2 78 | 18 12 81 3,84 9 1 09 30,89 27,06
2 22 9 85 | 18 12 89 4,24 24 4 05 19,59 15,35
2 25 10 75 1 18 12 80 515 26 1 06 30,25 25,11
2 11 7 74 7 4 80 5,74 11 6 16 41,92 36,18
2 10 3 74 1 3 80 5,98 30 10 13 39,64 33,66
2 22 6 82| 19 2 89 6,66 25 6 14 32,01 25,35
2 3 72 15 2 79 6,94 9 7 93 21,34 14,40
2 5 3 78 | 15 3 85 7,03 24 5 01 23,22 16,19
2 25 3 82 | 26 10 89 7,59 26 6 13 31,25 23,67
2 27 5 78 | 17 12 87 9,56 25 8 03 25,24 15,69
2 23 12 75 6 1 87 11,04 12 9 04 28,72 17,68
2 21 9 90 | 14 12 01 11,23 3 1 03 12,28 1,05
2 9 9 76 7 10 88 12,08 1 9 07 30,98 18,90
2 21 8 73 9 10 86 13,13 22 9 02 29,09 15,95
CpegHu cmouHocmu £SD 8,7t4,5 28,8t7,5 20,3+8,1
Tabauya 2. MouyuHaau Moa N % Bbv3pacm Ha guazHOCmMuuyupaHe
XapaKmepuchKu, C6'bp3aHU Mean SD Mln Max
¢ noaa u Bv3pacmma Ha gu-
azHo3a npu npexubeaume u He Mwuxe | 285 | 51,1 7,8 50 | 07 | 17,4
no4YuHaAume navuueHmu.
XKeHu 273 48,9 7,6 4,5 0,0 17,6

Obwo | 558 100,0 7,7 4,8 0,0 17,6

Aa Muxe | 36 64,3 10,0 4,5 1,8 18,0
XKeHu 20 35,7 6,3 3,5 1,0 13,1
Ob6wo | 56 100,0 8,7 4,5 1,0 18,0
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Tabauya 3! Bv3pacm Ha 3a6oaaBane u 6pold novunaau 6 3aBucumocm om noroBama npunagaexHocm.

Bwv3pacm Ha MouyuHaAu mbxe [MouyuHaAu XeHu

guazHo3a

(2oguHu) Aa % He % | Obwo| Aa | % He | % Obwpo | p
<5 6 5,7 106 94,6 112 8 8,5 86 91,5 94 0,536
4-9 13 16,7 78 85,7 91 8 7,3 101 92,7 109 0,173
10-17 17 16,8 101 85,6 118 4 4,4 86 95,6 90 0,033
Obwo 36 285 321 20 273 293

Tabauya 4. Bpo3Kxa mexgy cMbpmHOCMMa U KaAeHgapHa 20guHa Ha guazHo3a Ha 3axapHua guabem

foguHa Ha guazHocmuuupaHe | Cmamucmuka MouuHaAu O6wo
He Aa

1975-1994 2. N 235 46 281

% 421% | 82,1% 45,8%
1995-2014 2. N 323 10 333

% 57,9% 17,9% 54,2%

O6uo N 558 56 614

%o 100,0% | 100,0% 100,0%

ObcvkgaHe

Hacmoawomo npoyuBaHe 8 npegcmaBumen-
Hama u3Bagka om 614 nauueHmu, 3a60aeau om 3A
8 gemcko-toHowecka Bb3pacm, e uHgpopmamuBHo
camo 3a obwama cmbepmHocm, cBbp3aHa uau He
cbC 3A u 6e3 aHaAU3 Ha KOHKpemHume NpuYuHU.
He e npoBegeH aHaau3z Ha cmaHgapmu3upaHama
CMbpMHOCM, HO ca BKAYEeHU HAKOAKO OCHOBHU
gemozpadpcku akmopa kamo noa, Bvb3ipacm Ha
guazHo3a, mecmoxuBeeHe, obpa3zoBamereH ueH3
Ha malkama u BpemeBu uHmepBar Ha guazHoO3a
Ha guabema 1975-1994 2. u 1995-2014 2.. [Nocaeg-
HUAM UMa OMHOWeEHUEe KbM CmaHgapmume u Ka-
yecmBomo Ha AeueHue Ha guabema c pazBumue
Ha MeguuUHCKUMEe MexXHOAO2UU U HampynaHemo
Ha cbBpemeHHua KauHuveH onum. NMpoyuBaHemo 6
cBemauHama Ha gemozpapckume NOKazameau ueAu
uzabuBaHemo Ha Had-puckoBume 2pynu 3a nobu-
weHa CMbPMHOCM U cKbceHa npexxkuBaemocm cpeg
gemcko-toHoweckama nonyaauua cbe 3A. AaBHocm-
ma Ha 3aboaaBaHemo npegonpegera noBuwaBaHe
Ha cMbpmHocmma 6 xoga Ha KbCHUME YCAOXKHEHUA
Ha 3aboaaBaHemo - mukpoaHauonamus (caeg 10-15
2. om Hayaromo Ha 3A uau caeg 11 2oguwiHa 8b3-

pacm, Ha cmapma Ha nybepmemuomo pazBumue)
U makpoaHzuonamusa ¢ noBuweH cbpgeuHo-CbgoB
puck, xapakmepHa 3a 3pasama Bb3pacm.

Obwama kymyraamuBHa cmbpmHOCM € Cb-
nocmaBuma ¢ ma3u Ha gpyeu eBponelicku Hapogu.
B AaHua 3a nepuoga 1987-2014 2. e npocaegeHa
npegcmaBumeaHa koxopma om 720 geua u nogpa-
cmBawu ¢ guabem, npu Koumo ce ycmaHoBaBam
49 cmbpmHuU cay4aa (6,8%). Obwama cMbpmHoOCm
e 068bp3aHa c noBuweHun 2AUKUpPaH XEMO2AOOUH U
e 3aBuwera cnpamo cmbpmuocmma 6 obwama no-
nyaauua (11). Mpu gBa nepuoga Ha npocaegaBare
om 21,4 u 23,4 2. 3a T23A u T13A 68 CAL, 71 om
824 maagu nauueHmu ca noyuHaau (8,6%). 3Hauumo
no-20AAM € Aemaaumembdm npu T23A cnpamo T13A
- 11% cpewy 6,8%, p=0,03 npu no-maaka gaBHocm
KbM gamama Ha cmbpmma: 26,9 2. npu T23A (18,1-
36,0 2.) cpewy 36,5 2. (24,4-45,4 2.) npu T1 3A, p=
0,01 (12). B npoyuBaHe Ha cmbpmHocmma 6 CeBepHa
MpaaHgua npu 3129 nauuenmu, 3ab6oaeAau om guabem
npegu 15 2oguwHa Bb3pacm 3anepuoga 1989-2012 2.
ca ycmaHoBeHu 59 cMbpmHU CAYYaa C MPUKPamHoO
3aBuweH puck om cmbpmHocm cnpamo ovakBaHama
cmbpmuocm B8 obwama nonyaauua 3a cbomBemHa-
ma Bb3pacm u noa, kamo noroBuHama om max ca
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Tabauya 5 Ouerika Ha KareHgapHUA nepuog Ha guazHo3a KOHmMpoAupaHa 3a gaBHocm Ha guabema.

OR 95% ClI p 3aBucuma npomeHauBa:
[MouuHaau (ga/He)
lfoguHa Ha guazHOCMuUUUpaHe Makmopu:
1995-2014 2. 0,006 0,002 | 0,023 | <0,001 | ToguHa Ha guazHocmuyupane
(1975-1994/1995-2014)
AaBHocm Ha guabema 1,050 1,003 1,104 0,043 AaBHocm Ha guabema
Tabauya 6.

& O6pa3zoBaHue MouuHaau XKubBu p
CpaBHumenHu gaHHu 3a N % N %
cmbpmHocmma 6 3aBucu-
mocm om obpazoBaHuemo OcHo6Ho 22 39,29 65 11,95 <0,001
Ha pogumeAume. CpegHo 26 46,43 307 56,43 0,196

Bucwe 8 14,28 172 31,62 0,011
Obwo 56 100,0 544 100,0

ugeHmuduuupaHu kamo npako cBbp3aHu c gua-
6ema (13). TpukpamHo e noBuweH u puckbm om
CMbpPMEH U3X0g Npu geua u maagu xopa B cpabBHe-
Hue ¢ obwama nonyaAayua No gaHHU om peaucmpu-
me Ha ABcmpanug, LBeuua u AHeaua (14-16).

B Hawemo npoyuBaHe obwama cmbpmHocm
NpuU MbXKeme e No-20AAMa OM Mazu Npu >KeHume,
makap u 6e3 cmamucmudecka 3Hadyumocm, Ho B
noBeuemo cmyguu pazaukama mexkgy gBama noaa
C NO-20AAMa CMBPMHOCM Cpeg MbXXeme gocmuaa
cmamucmuyecka gocmoBepHocm.

[Mpu ob6xBaHamume 6 npoyuBaHe 99% om
obwo 497232 nayueHmu B peaucmbpa Ha AaHua
1996-20132. cmaHgapmu3upaHOMO OMHOWEHUE
MbXKe: xkeHu e 1,29 (P<0,001) (17). NMpoyuBare B
HopBeaua npu 7884 nauueHmu, 3aboaaru om 3A
Ha Bb3pacm 0-14 2., ycmaHoBaBa 3Hauumo no-
Hucka cmbpmHocm cpeg >xeHume (HR 0,50 [95%
C1 0,38, 0,65]) (18).

B Amepuka cmaHgapmu3zupaHama no 8v3pacm

cmbpmHocm e ¢ 57% no-Bucoka npu mbxkeme c
guabem, c Bogewa npuvuHa cbpgeuHo 3aboanBaHe
npu 69,5% (19). B koxopma om 23 752 nauueHmu
c guabem B Anaauq, 3a6oaeau npegu 30 2oguwHa
Bb3pacm, ugeHmuduyupaHu 3a nepuoga 1972-
1993 2. u npocaegeHu go 1997 2. ca pecucmpupa-
HU 949 cmbpmHU cAyyan, 566 mbxe u 383 >KeHu.
CmbpmHocmma npu guabemuuume e HagBuwabBa-
Aa ma3u Ha obwama nonyaauua Ha Bcaka Bv3pacm
u e no-Bucoka npu muxxeme (20).

CpaBHaBaHemo Ha pa3zAuyHU uUCmMopuvecku
emanu om AevyeHUEeMO U KOHMpoaAa Ha guabema
nokazBa onmumucmu4Hu pe3yamamu 3a Nogo-
b6peHa cbgba Ha nauueHmume ¢ guabem npe3 no-
CAegHUME gecemuAemusn, U3mepeHa C Pa3AuyYHU
nokazameAu Kamo HamaAeHa kKymyaamuBHa uau
cmaHgapmu3upaHa cmbpmuocm (17, 21), nogobpe-
Ha npexxuBaemocm uau nogobpeHa ouakBaHa npo-
gbaKumeaHocm Ha >xuBom. Taka Hanpumep, oyak-
BaHama npogbAXKUmMeAHocm Ha »kuBom

Tabauya 7. CpabrHumeanu gaHHu 3a cmbpmruocmma 6 3aBucumocm om mecmosxxuBeeHemo

u obpazoBaHuemo Ha pogumeaume

O6pa3zoBanue [MouyuHaAu MouuHaau MouyuHaAu
ceAa 2pagobBe Cocpun
N % N % N %
OcHo6Ho 14 82,35 31,03 - -
CpegHo 3 17,65 13 44,83 9 90,0
Bucwe - - 24,14 1,0
O6wo 17 100,0 29 100,0 10 100,0
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Tabauua 8! pexubaemocm 6 3aBucumocm om KareHgapHUMe nepuogu Ha guazHocmuyupaxe.

foguHa Ha guazHoCMuuyupaHe Mean 95% CI
1975-1994 2. 37,8 36,7 38,9
1995-2014 2. 194 19,0 198 Log rank test (Mantel-Cox) - p=0,155

Tabauya 9! "pexuBaemocm Ha nauuenmume 8 3aBucumocm om Bv3pacmma Ha guazHocmuyupare

foguHa Ha guazHOCMuyupaHe Mean 95% ClI
(HaBbpweHu 2o0guHU)
<5 39,6 38,3 40,9
5-9 34,1 32,8 (353
10-17 1 4
0 33, 31o 3> Log rank test (Mantel-Cox) - p=0,001

om pakgaHemo kbm 31.12.2009 2. npu nayueHmu
B8 egHo npoyuBane 68 CALLl, guacHocmuuupaHu ¢
gemcku guabem (<17 2.) 3a nepuoga 1965-1980 .
e ¢ 15 2. no-20AAMa OMKOAKOMO NpuU Me3u, guazHo-
cmuuupanu 1950-1964 2.: 68,8 (95% Cl 64,7-72,8)
cpewy 53,4 (50,8-56,0) 2., p< 0,0001 (22). INpoyu-
Bane 6 LLIBeuua nokazBa, ye 30,3% om geuama,
guazHocmuuupaHu om 1961 2. go 1965 2. ca pas-
Buau Hepponamua B8 uHmepBaa om 25 2., cpaBHe-
HU ¢ 8,2% npu guazcHocmuuupaHume 1966-1970 2.
(23). HopBexkkomo npoyuBane (18) cpaBHaBa gBa
ucmopuvecku emana Ha 3aboaaBare 1973-1982 2. u
1999-2012 2. (n=7,884) u ycmaHoBaBa 3Ha4uMO Ha-
manaBaHe Ha cmbpmHocmma ¢ 49% (HR 0,51 [95%
Cl1 0,28, 0,93]) npu 3aboaeaume 1999-2012 2. cnpe-
Mo nbpBua nepuog 1973-1982 2. (p=0,03).

Aopu npu onmumucmuuHume Bb3moxkHOCMU 3a
NogobpeHo AeyeHue U 3a CAMOKOHMPOA Ha NauueH-
mume c guabem npe3 nocaegHume 2-3 gecemuaemus
ouakBaHama npogbaxkumeaHocm Ha kuBom e Bce
owe ckbceHa B cpaBHeHue ¢ obwama nonyaauus. B
egHo npocnekmuBHo npoyuBaHe 6 LLlomaaHgua npu
24691 guabemuuu Hag 20 2o0guwHa Bb3pacm (2008-
2010 2.) ¢ peaucmpupaHu 1043 cmbpmHU cAyyan ce
omuuma ckbceHa ovakBaHa npogbAKUMEAHOCM  Ha
»kuBom ¢ 11 2., kamo 3a >xeHume e gopu 13 2. Kamo
USAO HaU-paznpocmpaHeHama npuduHa 3a 3a2yba Ha
2oguHu >xuBom e cBbp3aHa c ucxemuyHa CbpgeyHa
6orecm (36% npu mbxkeme, 31% npu >keHume), HO
npu nauueHmume nog 50 2oguwHa Bb3pacm 3a moBa
gonpuHaca u guabemnama koma (29,4% npu mbxeme
u 21,7% npu >xkeHume)(24).

3a Hac 6ewe u3zHeHagBaw, pakmbm, uve na-
uueHmume, 3aboaeau caeg 10 2oguwHa Bb3pacm
umam Hal-CKbCeHama NpPogbAXKUMEAHOCM Ha >Ku-
Bom B cpaBHeHue ¢ me3u, 3a60AeAu B no-paHHa

Bb3pacm. BuHazau cme cBbp3zBaru noaBama Ha gu-
abema 6 paHHa gemcka 6b3pacm kamo cepuo3eH
puckoB akmop 3a no-Aowa npoz2Ho3a u No-paHHa
u3aBa Ha KbcHUumMe ycaoxkHeHua. Xunomesu 3a yc-
kopaBaHe Ha guabemHama mukpoaHzuonamua no
Bpeme Ha nybepmema cbwecmByBam, Bb3MOXKHO
cBbp3aHu ¢ guzuorozuama Ha pacmexa u cBoup-
3aHume pacmexHu gakmopu. [MybepmemHama
Bv3pacm, obave, e xapakmepHa CbC CEPUO3HU NCU-
XOAO2UYHU MpaHcopmayuu, eMOUUOHaAHA HeCMa-
6uaHocm, noBegeHuyecku omkAaoHeHus, cBbp3aHu ¢
XxpaHeHemo, 6yHmapcmBo, KOHPAUKMU C pogume-
Aume, omxBbpaaHe Ha Uy>Kgo MHeHue, geduuum-
Ha camooueHka, ynompeba Ha aAKOXOA U HapKo-
muyuu, onumu 3a CNupaHe Ha UHCYAUHOAEYEHUEMO
UAU NPONYCKaHe Ha UHXXeKUuu Ha npuHuuna ,npo-
6a-epewka”’. 3ayecmaBam ocmpume yYcAOXKHeHus,
nepcucmupa uHcyauHoB geduuum u HekoHmMpo-
AupaHa xunepaaukemua. To3u Bvb3pacmoB nepuog
cbBnaga cbe noBuweHa HecmabuaHOCM Ha cemel-
cmBama u geyama 4ecmo ce omaaexxgam om eqguH
pogumea € gepuyum Ha MOpaAHa U eMOUuUOHaAHa
nogkpena npu HoBonoaBua ce guabem. Bb3pac-
moBama 2pyna 14-17 2. noka3zBa Hal-Arowun 2AuUKe-
muyeH KoHmpoa 8 cpaBHeHue ¢ Bcuuku ocmaHaau
Bb3pacmoBu nepuogu, HO u yBeauuaBa pucka om
HecBbp3aHu npako ¢ guabema Npu4YuHU 3a Npex-
geBpemeHHa cmbpm. B uumupaHomo no-zope uH-
AaHgcko npoyuBare (21) npu HamaaaBawa cma-
gapmu3upaHa cmbpmHocm 1985-1989 2. cnpamo
1970-1974 2. mexgy nauueHmume, 3aboaeau npe-
gu 14 2oguwHa Bb3pacm, npu me3u ¢ guaz2Ho3a Ha
15-29 2oguHu cmbpmHocmma HapacmBa om 1,4
(1970-1974) 2. go 2,9 caeg 1985 2., 6 39% gbaxkawa
Ce Ha aAKOXOA U Hapkomuuu. AMepukaHCKO npoyu-
BaHe cvbwo nokazBa Auncama Ha npegumcmBo 3a
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Bpeme (20guHu)

KymyaramuBHa npexxuBaemocm B8 3aBucumocm om Kkanex-
gapHua nepuog Ha guazHo3a Ha 3A (npegu u caeg 1995 2.)

HamaraBaHe Ha CMbpPMHUA PUCK
npu 3aboaeaume Ha 20-29 .
cnpamo mes3u, 3aboreAu npegu
20 2. (25).

PuckoBu 3a noBuweHa cmbpm-
Hocm ocmaBam cnopeg Hawemo
npoyuBaHe geuama Ha HUCKO-06-
pazoBaHume pogumeau. ToBa ce
nomBbpykgaBa om npocaegaBate-
mo Ha koxopma om 14647 nauueH-
mu, 3aboreau B gemcka Bb3pacm
6 LLBeuyusa (1978-2008 2.) c peau-
cmpupaHu 238 CMbpmMHU CAyYas,
npu Koumo Huckomo HuBo Ha 06-
pazoBaHue Ha malkama 3Ha4YuMO
yBeauuaBa pucka om cmbpmHocm
npu momuyemama (p=0,046), goka-
MO HUCKUA UKOHOMUYECKU cmamyc
npegckazBa noBuweHa cmbpm-
Hocm u npu gBama noaa (p<0,001)
(26).

[Mo-Huckuam obpazoBameneH
ueH3 B cemeticmBomo (ocHOBHO
u cpegHo obpa3zoBaHue) gomu-
Hupa noumu u3usro 6 2pynama
Ha nouuHaAaume mbixke, 3aboaeau
creg 5 u 10 2oguwHa Bb3pacm.
lNpegcmou ga ce u3acHu Bpb3ka-
ma MexXgy nhegaeoz2udeckume U
B6v3numamenru  Bv3moxkHOCMU
Ha cemelicmBomo u ¢pu3zuoro2us-
HUME U NCUXO-eMOUUOHaAHU OCO-
DeHOCMU Ha MbXKKUA NOA, KOUMO
6 kpaltHa cmemka noBuwaBam pu-
cka om npexkgeBpemerHa cmbpm.

Hue ycmanoBuxme 6 cayuas
Ha npexxgeBpemeHHa cMbpm npe-
gu 18 2.6/56 (10,7%). 3a mpu om
geuama umame UHopmauua-npe-
KbCHamo AeveHue no BuHa Ha
pogumeaume. NpexgeBpemeHHa
cmbpm, HecBbp3aHa ¢ KbcHume
yCcAoXKHeHuUAa Ha guabema omuu-
mam u MHO20 gpyau peaucmpu,
kamo 20/78 cayuan npu geua 6
LLIBeuusa ce gbakam Ha guabem-
Ha kKemoauugo3a u 17/78 ca BHe-
3anHa cmbpm B Aezaomo (27).

Brezannama cmbpm B aezno-
mo ,Dead in bed” npu nauuenmu
c guabem 6e3 obacHumu om ay-
moncuama npuyuHu e u3zBecmen
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Bpeme (20guHu)

KymyaamuBHa npexxuBaemocm 666 Bpb3ka ¢ Bb3pacmma Ha guazHo3a Ha 3A.

KAUHUYEH pakm, npubauzumeaHo 6% om Bcuuku
cmbpmHu caydau 668 Bv3pacmma go 40 2oguHu (28).
EgHa om xunome3ume, Hamepuaa gokazameacmBa 6
X0ga Ha HeNpeKkbCcHamo 2AOKO3HO MOHUMOpupaHe
(29), e npogbAKUMEAHAMA HOWHA XUNO2AUKEMUA Ha
¢doHa Ha npugobumama aBmoHomHa Hegocmamby-
Hocm u aBmoHomHa HeBponamua/muokapguonamus
¢ pumbmHo-npoBogHu HapyweHua (30,31).

3akAaloyeHue

3axapHuam guabem mun 1 e XpoHUYHO geze-
HepamuBHo, Heaeuumo 3aboaaBaHe ¢ HapacmBawa
yecmoma 3-5% 2oguwHo B gemcko-loHOWecKkama
Bb3pacm. Kakmo ¢ ocmpume cu ycAoXKHeHUa, maka
U C XpoHu4Hua gezeHepamuBeH cuHgpom u noBu-
weHama vyecmoma Ha gpyau npugpyxabawu 3a-
6oaaBaHua guabemwvbm, Hacmbnua B gemcko-toHo-
wecka Bv3zpacm Bce owe Bogu go noBuweHa
CMbpMHOCM, ckbCceHa npexkuBaemocm u HamareHa
c 2oguHu ovakBaHa npogbaxkumeaHocm Ha >kuBom.
Tazu mpeBoxkHa meHgeHuua noka3Ba, ye 2puxkume
3a 3gpaBemo Ha nauueHmume He BkatouBam

camo gobpomo cmapmoBo obyveHue 3a camo-
KoHmMpoA, a ce npeBpbwa B 3agaya npeg MHO20
noBeue uHcmMumyuuu u ekunu, omzoBopHu 3a co-
UUaAHUA, UKOHOMUYECKU U NCUXOAO2UYEH Ccmamyc
Ha nogpacmBawume. Ona3zBaHemo Ha NCUXUYHO-
mo 3gpaBe u HacoueHama paboma cpeg npuueAHu
puckoBu 2pynu om maagu nayueHmu u mexHume
cemelicmBa e >xu3zHeHo BaxkHo 3a nogobpaBaHe
npozHo3zama Ha 3A. BbBesxxgaHe Ha ekunHa paboma
¢ nogeomBeHu NCUXOAO3U, NAUUEHMCKU Op2aHu-
3auuu u mAagu guabemuuu, NPeogoAeAu NCUXOAO-
2uyHUmMe bGapuepu, KOHMpoAupawu gobpe 3aboaa-
Banemo u ,ycneau” B8 >xuBoma Kkamo UAAO e CbWO
om 20AaMO 3HadeHue. AumepamypHama cnpabka,
cBbp3zaHa c Hacmoawpomo npoyuBaHe noka3Ba, ue
MAagume navueHmu ¢ Hacmbnua guabem gopu 6v06
Bb3pacmma 20-29 2o0guHu umam cBoume ncuxoAo-
2uuHU npobaemu, puckoBo noBegeHue u Aunca Ha
momuBauua 3a camoKOHMPOA u, ye Bb3pacmoBuam
npexog 18-30 2oguHu e npegmem Ha KOMNAEKCHU
2pUKU Om eKunu cheuyuaAucmu neguampu U UH-
mepHUCMuU guabemoao3u.
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Aim: To establish all cause mortality in patients with childhood onset diabetes mellitus.

Material and methods. A representative sample of 670 patients, consisting of at least 1 patient from every age
interval 0-17 at the time of diagnosis and each calendar year 1975 to 2014 was submitted to the National Agency
for Personal Identification. The correct personal data for 614 patients (surviving or deceased) were included in a
comparative analysis according to age (0-4, 5-9, 10-17), gender, calendar year of diagnosis ( <1995>), duration of
diabetes ( <5, 6-9, 10-14, 15-19, > 19 years), education and the place of residence of the family.

Results: The number of deceased patients was 56 (36 males) with no gender related difference, X?=3,56,
p=0,059). The mean age of death was 28,8 £7,5 years (5,6-43,2 years) and the mean disease duration was
20,3%8,1 years (7 months - 38 years). All-cause cumulative mortality was 9,11%. The disease duration was a
risk factor for death (X?=17,71, p=0,005) as well as the calendar year at diagnosis <1995> (X?=34,73, p<0,001).
Adjusted for disease duration, diagnosis before 1995 was an independent risk factor for death (OR=0,006,
p<0,001). A higher risk of mortality was found among boys aged >10 years at diagnosis and in patients from
families with a low standard or education.

The mean survival age was 37,5 years (95% Cl 36,4-38,6) and was unrelated to the calendar year at diagnosis
(Log rank test (Mantel-Cox) - p=0,290). The survival of patients diagnosed at age >10 years was 33,5 years (95%
Cl 31,5; 35,4), significantly lower compared to those aged 5-9 years - 34,1 years (95% Cl 32,8; 35,3) and those
aged <5 years - 39,6 years (95% Cl 38,3; 40,9), p<0,001.

Conclusion: The cumulative mortality among patients with childhood onset diabetes is high. Puberty,
male gender as well as a low standard of education of the parents have a negative influence on the prognosis
of the disease.

Key words: diabetes mellitus, mortality, survival, risk factors
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Introduction

Insulin treatment, implemented after 1922, turns
the insulin dependent diabetes mellitus of young people
(currently known as type 1 diabetes mellitus (T1DM))
from a fatal disease into one with a chronically-degener-
ative course but with unfavourable survival. As a result,
during the first decades of the insulin era only one in
every two patients, whose diabetes had started before
the age of 30, reached the age of 55 (1). Non-insulin
dependent or type 2 diabetes mellitus (T2DM) is also
characterized by a chronically-degenerative course.
Currently these patients still have a shortened life ex-
pectancy, which is due to:

1. Acute life-threatening conditions (hypoglyce-
mia, ketoacidosis).

2. Chronic progressive complications caused by
diabetes.

3. Increased frequency of other diseases, typical
for the general population (cardiovascular, oncological
and infectious).

The vascular-degenerative syndrome results in ter-
minal renal failure and cardiovascular diseases, the lat-
ter being the leading cause of death - 44% of all deaths
in TIDM and 52% of all deaths in T2DM compared to
kidney involvement - 21% of all deaths in TIDM and
11% in T2DM (2).

The evaluation and forecasting of primary and sec-
ondary disease prevention costs, as well as costs for
treatment, are based on the epidemiological data for
the frequency, complications, survival and mortality. In
Bulgaria representative studies investigate the morbidi-
ty and the frequency of type 1 and type 2 DM (3-5), but
surveys related to the survival and mortality rate among
diabetic patients will be the subjects of future research.

The role of persisting hyperglycemia for the devel-
opment of vascular complications was not clearly un-
derstood and had been a subject of discussion during
the first decades of the insulin era. The great issues
about the role of glycemic control and the type of insu-
lin treatment were answered by the historical study ,Di-
abetes Control and Complications Trial” (DCCT) 1983-
1993 which was the turning point for the treatment of
patients with TTDM and the prevention of late compli-
cations (6). In 1993 the Monitoring organ recommend-
ed premature suspension of the study due to the fact
that it had already responded to the questions asked
and that the intensive treatment with parallel blood glu-
cose control was clinically significant. The patients from
the conventional group switched to intensive treatment
and 90% of all participants continued their participa-
tion in EDIC (The Epidemiology of Diabetes Interven-
tions and Complications) for the purpose of long-term
monitoring of the effect of intensive therapy up to thep-
resent. EDIC summarizes its initial results and proves
that intensive treatment reduces the risk of cardiovas-

cular events by 42% and the risk of nonfatal myocardial
infarction, stroke, or death from cardiovascular disease
by 57% (7).

Similar studies with intensive glycemic control
have started for type 2 diabetes and have proven the
results for reducing the risk of microvascular complica-
tions (8).

The persistent hyperglycemia, which gold stan-
dard for time-dependent measuring is the glycated
hemoglobin (HbA, ) is significantly related to gen-
eral mortality in diabetes but following a nonlinear,
U-shaped function and general mortality risk is in-
creased at both low (5,6%) and high (11,8%) HbA
compared with the median HbA, : 8,1% (poverall ef-
fect = 0,008) (9). The intensive and aggressive treat-
ment of diabetes in patients with pre-existing cardio-
vascular risk increases the risk of death (10).

Aim of the study

To perform a transversal study of the general
mortality rate in patients with childhood onset of
diabetes mellitus and to study the impact of major
demographic factors such as age of onset, calendar
year of diagnosis, gender, duration of diabetes, ed-
ucation and place of residence of the family as well
as to establish a mean survival rate in the light of the
same demographic factors.

Material and methods

The present study is cross-sectional. A representa-
tive sample was derived from the registry of newly diag-
nosed children in the department of diabetes, which in-
cludes all registered children in the period 1975 -2014
(4300 children) with complete demographic and clin-
ical data obtained during the first hospitalization and
with available personal identification numbers (PIN).
The sample was composed as symetrically as possible,
consisting of at least 1 patient from every age 0-17 at
the time of diagnosis for each calendar year from 1975
to 2014 included. A total of 670 patient files were sub-
mitted to the National agency for personal identifica-
tion (GRAO). The calendar years of disease onset were
grouped into two main time periods, divided by the
historical DCCT results and the subsequent changes in
treatment standards in our country.

The first one - 1975-1994 was the period of treatment
in which:

a) there were no resources for daily home control
of blood sugar;

b) the glycemia was not estimated by the glycated
hemoglobin (HcA );

c) conventional treatment regimens with two in-
jections of insulin mixtures or intermediate insulin were
dominating among children and adolescents.
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The second period after 1995 was characterized by:

a) the introduction of home glucose meters for dai-
ly multiple blood glucose monitoring;

b) switching to intensified treatment with injec-
tions of rapid -acting human insulin at least three times
per day;

c) monitoring of long-term control by HbA, ;

d) introduction of basal-bolus regimens with insu-
lin analogues and flexible dosing according to the taken
carbohydrates; e) the advancement of new technolo-
gies such as insulin pumps and sensors for continuous
glucose monitoring.

The duration of diabetes was analyzed for four
time intervals: <5 years, 6-9, 10-14, 15-19 and over 19
years. The age at the time of diagnosis was subdivid-
ed into the following intervals: <5 years, 5-9 and 10-17
years. The analysis also included the level of education
of the family, especially of the mother, exceptionally
father or relatives, as well as the residence of the family
at the time of diagnosis.

The authorization to process patients, personal
data is based on a certificate, issued to the principal
investigator, by the Commission of Personal Data Pro-
tection.

Statistical methods

A. Descriptive statistics.

1. Variation analysis (quantitative variables) - mean
value, standard deviation, minimum, maximum; 2. Fre-
quency analysis (nominal and range variables), absolute
and relative frequencies; 3. Graphic images.

B. Methods for verifying hypotheses.

1. Chi-square test - to analyze the relationship
between two qualitative variables; 2. Binary logistic
regression - for a quantitative estimate of the factor
effect on the event under study; 3. Log rank test (Man-
tel-Cox) - to compare the mean survival periods.

C. Survival Analysis (Kaplan-Meier method)

The critical level of significance used is o = 0,05.
The corresponding null hypothesis is rejected when
the p value is less than a. The specialized Statistical
Package SPSS version 13,0 was used for data process-
ing in the study.

Results

I. General demographic data

GRAO provided a report on 28/11/2016 for 56
patients with non-matching PINs and they were exclud-
ed from the study. The accurate information for a total
of 614 patients (558 alive and 56 dead with a reported
date of death represents 15% of the general registry of
newly-diagnosed patients in the clinic for the examined
period. The mean age of the living patients, 285 males
and 273 females was 25,4+0,6 years and mean dura-
tion of diabetes diagnosis - 17,7 £11,2 years. A total

of 56 deceased patients, 36 males and 20 females were
identified with mean age 28,8+7,5 years (5,6-43,2) at
the lethal outcome date and the median duration of
the disease was 20,3%8,1 years. Six of the patients died
before the age of 18 years (Table 1).

1. Study of general mortality rate in relation to
main demographic factors

The general cumulative mortality in the sample we
studied is 9,11% which is significantly higher than the
mortality in the general population (according to data
from the Central Statistical Institute for one random
year from the survey period - 2009): general mortality
rate is 1,42% (men - 1,55% and women - 1,31%). In
the age group of 5-49 years, in which the patients stud-
ied pertain at the date of death, the mortality rate in the
general population is even lower.

The mean age of diabetes diagnosis is 7,8 £ 4,8
years among the living patients, 8,7+4,5 years among
the deceased, p>0,05 (Table 2). In those who died, the
gender difference (36 men, 20 women) is not statisti-
cally significant (Chi-square test - X?>= 3,56, p = 0,059),
but there is a trend for higher mortality among men:
36/321 (11,2%) versus 20/293 (6,8%) in women (Table
2). In the general analysis for both sexes, the age of the
disease onset does not vary significantly between living
and deceased patients (Chi-square test - X* = 1,29, p
= 0,524). From Table 2, however, it can be seen that
for men, who make up the majority of the deceased
patients (n=36), the mean age of diagnosis is 10,0
4,5 years, while for women it is 6,3 £ 3,5 years. Table
3 shows that in males, diagnosed at age >10 years, the
mortality rate significantly exceeds that of women in
the same age range, 16,8% versus 4,4%, p <0,033.

There are more deaths among patients who are
diagnosed before 1994 - 46/56, (82,1%). The relation-
ship between the year of diagnosis and the mortality
rate is significant- Chi-square test - X?> = 34,73, p <0,001
(Table 4).

The longer disease duration is another risk fac-
tor, significantly associated with the risk for death:
Chi-square test - X2 = 17,71, p = 0,005. In order to
exclude the mutual influence of both factors - the
earlier calendar year of diagnosis and the duration
of the disease at the date of death, a multiple logis-
tic regression analysis was performed. It showed that
the risk for death in the period 1995- 2014 is reduced
compared to 1975-1994, odds ratio (OR=0,006), (p
<0,001) (Table 5). Nullifying the duration factor, the
results show that the patients, treated after 1995, have
a significantly reduced risk of death.

Relationship between patients, mortality, the
place of residence and parental education.

The education of the mother (father, relative) was
identified in the families of 600 patients. Parents with
primary or lower education were 87/600 (14,5%), sec-
ondary education 333/600 (55,5%) and with college
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Table 1. | Personal demographic data of deceased patients
< e e® e G o 3 &
Qe(\ée ‘:}{(\ Og; B 0‘-" Pug" o‘v‘ 0;6&\\ P*?:;\\ 06\‘:: R
%?::?r!gle Day Month Year | Day Month Year| Year Day Month Year Years Years
1 14 8 73 2 6 75 1,80 27 7 07 33,95 32,15
1 1 5 76 14 10 79 3,45 30 12 06 30,66 27,21
1 20 2 84 6 8 87 3,46 15 10 16 32,65 29,19
1 24 6 99 5 2 03 3,61 19 9 16 17,24 13,62
1 4 4 80 8 12 83 3,68 6 8 07 27,34 23,66
1 20 12 81 17 5 86 4,41 21 11 10 28,92 24,51
1 2 6 73 16 10 78 537 7 9 01 28,26 22,89
1 28 2 00 16 9 05 5,55 17 4 15 15,14 9,59
1 8 5 81 27 11 86 5,55 12 9 10 29,34 23,79
1 21 6 79 14 1 85 5,56 11 8 04 25,14 19,58
1 9 12 71 13 8 77 5,68 14 5 12 40,43 34,75
1 16 8 75 6 11 82 7,22 12 6 96 20,82 13,60
1 23 2 77 23 7 84 7,42 26 7 03 26,42 19,01
1 9 6 72 4 1 80 7,57 6 7 00 28,08 20,51
1 18 5 70 15 11 78 8,49 6 10 95 25,38 16,89
1 7 9 70 30 3 79 8,56 7 6 05 34,75 26,19
1 13 4 80 12 12 88 8,66 1 3 15 34,88 26,22
1 28) 10 75 8 11 84 9,03 16 3 08 32,38 23,36
1 12 6 72 28 7 81 9,13 1 9 15 43,22 34,09
1 4 3 83 15 6 93 10,28 20 6 04 21,29 11,01
1 23 10 74 15 11 85 11,06 21 1 09 34,24 23,18
1 23 11 81 26 1 93 11,17 15 4 12 30,39 19,22
1 24 6 79 7 5 91 11,87 27 11 10 31,42 19,55
1 8 3 79 5 4 91 12,08 16 3 11 32,02 19,95
1 13 12 72 3 3 85 12,22 7 1 01 28,07 15,84
1 11 7 86 7 10 98 12,24 16 11 16 30,35 18,11
1 8 7 73 27 11 85 12,39 30 4 06 32,81 20,42
1 4 1 80 15 10 93 13,78 13 4 04 24,27 10,49
1 19 11 77 25 9 91 13,85 17 2 13 35,24 21,39
1 25 3 72 9 4 86 14,04 17 2 11 38,89 24,86
1 12 7 83 27 8 97 14,12 23 12 13 30,45 16,32
1 21 3 72 15 5 87 15,15 8 3 12 39,96 24,81
1 16 10 83 20 10 00 17,01 9 05 21,89 4,88
1 8 8 84 9 10 01 17,17 6 02 17,82 0,65
1 15 6 78 18 3 96 17,76 7 8 11 33,14 15,39
1 27 4 81 21 4 99 17,98 11 1 16 34,71 16,72
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o e e el | e
Day Month Year| Day Month Year| Year Day Month Year Years Years
2 20 3 89 | 31 3 90 1,03 9 10 94 5,55 4,52
2 28 6 84 | 15 10 86 2,30 28 2 16 31,67 29,37
2 7 10 72 10 5 75 2,59 1 6 07 34,65 32,06
2 19 9 81 15 7 84 2,82 11 3 96 14,48 11,66
2 5 5 77 7 11 80 3,51 16 2 08 30,78 27,27
2 3 2 81 27 9 84 3,65 25 9 08 27,64 23,99
2 17 2 78 | 18 12 81 3,84 9 1 09 30,89 27,06
2 22 9 85 18 12 89 4,24 24 4 05 19,59 15,35
2 25 10 75 18 12 80 5,15 26 1 06 30,25 25,11
2 11 7 74 7 4 80 5,74 11 6 16 41,92 36,18
2 10 3 74 1 3 80 5,98 30 10 13 39,64 33,66
2 22 6 82 19 2 89 6,66 25 6 14 32,01 25,35
2 3 72 15 2 79 6,94 9 7 93 21,34 14,40
2 5 3 78 | 15 3 85 7,03 24 5 01 23,22 16,19
2 25 3 82 | 26 10 89 7,59 26 6 13 31,25 23,67
2 27 5 78 | 17 12 87 9,56 25 8 03 25,24 15,69
2 23 12 75 6 1 87 11,04 12 9 04 28,72 17,68
2 21 9 90 | 14 12 01 11,23 3 1 03 12,28 1,05
2 9 9 76 10 88 12,08 1 9 07 30,98 18,90
2 21 8 73 10 86 13,13 22 9 02 29,09 15,95
Average values £SD 8,7x4,5 28,8+7,5 20,3+8,1
Table 2. Deceased Gender | N % Age at diagnosis
Gender and age at diagnosis Mean sD | Min | Max
of the living and deceased
patient No Males 285 51,1 7,8 5,0 0,7 17,4
Females | 273 | 48,9 7,6 4,5 0,0 17,6
Total 558 100,0 7,7 4,8 0,0 17,6
Yes Males 36 64,3 10,0 4,5 1,8 18,0
Females | 20 35,7 6,3 3,5 1,0 13,1
Total 56 100,0 8,7 4,5 1,0 18,0
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Table 3. Age at diagnosis and number of deceased patients in relation to the gender
Age at Deceased males Deceased females
diagnosis
(years) Yes % No % | Total Yes | % No | % Total p
<5 6 5,7 106 94,6 112 8 8,5 86 91,5 94 0,536
4-9 13 16,7 78 85,7 91 8 7,3 101 92,7 109 0,173
10-17 17 16,8 101 85,6 118 4 4,4 86 95,6 90 0,033
Total 36 285 321 20 273 293
Table 4. | Relationship between the mortality rate and the year of diagnosis of diabetes
Year of diagnosis Statistics Deceased Total
No Yes
1975-1994 y. N 235 46 281
%o 42,1% 82,1% 45,8%
1995-2014 y. N 323 10 333
%o 57,9% 17,9% 54,2%
Total N 558 56 614
%o 100,0% | 100,0% 100,0%

and higher education - 180/600 (30,0%). Among pa-
tients from families with primary or lower education
there was a statistically significant higher number of
deaths, compared to the living patients - 39,29% versus
11,95% (p <0,001). Among patients with parents with
higher education the number of the deceased was sig-
nificantly lower than the number of the living patients
14,28% vs. 31,62%, p=0,011 (Table 6).

Residence in villages is associated with a sig-
nificantly higher rate of deceased to living patients
(30,36% against 17,92%, p = 0,037) and this was ob-
served in the families with lower education (Table 7).
In towns the distribution of the deceased patients was
more prevalent in the families with low/secondary edu-
cation. Among the 17 deceased males, diagnosed after
the age of 10, none had parents with higher education
(14- primary, 3- secondary school). The distribution is
similar among the deceased 13 males, diagnosed at
ages between 5-10 years (8 - primary, 3 - secondary,
2 - higher education).

I11. Survival analysis (Kaplan-Meier)

The overall survival for patients with diabetes is
37,5 years (95% Cl 36,4-38,6). Cumulative survival is
shown in Figure 1. It shows for the entire group that
after the 15th year of diagnosis the percentage of living
patients decreases more steeply.

The survival rate according to the calendar year of
diagnosis at both time periods, before and after 1994, is
not significantly different, p=0,155 (Table 8). The cumu-
lative survival (Figure 2) according to the period of diag-
nosis - before and after 1994- indicates that the critical
period for initial mortality is 15 years of the duration of
the disease for both groups. The survival analysis, based
on the age of diagnosis of DM, shows that patients,
diagnosed at the age of 10 or older, have the shortest
survival - 33,5 years (95% Cl - 31,5, 35,4), those aged
5-9 years at the time of diagnosis - 34,1 years (95% ClI
32,8; 35,3) and those aged <5 years - 39,6 years (95%
Cl 38,3; 40,9), p<0,001(Table 9).

Figure 3 shows that among patients, diagnosed
with DM before the age of 5 the survival rate starts
declining after 25 years from the disease onset and
among those, who are diagnosed after the age of 5, the
decrease in survival rate starts after 15 years. The steep-
est survival decline is observed in patients, diagnosed
after 10 years of age.

Intermediate analysis of survival in relation to the
duration of diabetes could not be performed.
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Table 5. Estimation of the calendar period of diagnosis in relation to the duration of diabetes
OR 95% CI p Dependent variable: Deceased
: - (yes/no)
Year of diagnosis Factors: Year of diagnosis
1995-2014 y. 0,006 0,002 0,023 <0,001 (1975-1994/ 1995-2014)
Duration of diabetes 1,050 1,003 | 1,104 | 0,043 Duration of diabetes
Table 6. . . .. .
Education Deceased patients Living patient p
Relathnshlp between patients N % N %
mortality and parental educa-
tion Primary 22 39,29 65 11,95 <0,001
Secondary 26 46,43 307 56,43 0,196
Higher 8 14,28 172 31,62 0,011
Total 56 100,0 544 100,0
Discussion macroangiopathy with increased cardiovascular risk -

The current study in a representative sample of 614
patients diagnosed with DM in childhood and adoles-
cence, is informative only in relation to all-cause mortal-
ity, whether or not related to DM, and without an anal-
ysis of the specific causes. The standardized mortality
was not analyzed but several major demographic fac-
tors such as gender, age of diagnosis, residence, mater-
nal education, and time period of diagnosis (1975-1994
and 1995-2014) are examined. The latter has a bearing
on the standards and quality of diabetes treatment with
the development of medical technologies and the ac-
cumulation of clinical experience. The study of demo-
graphic factors aims to show the groups at highest risk
for increased mortality and shortened survival among
children and adolescents with DM. The duration of
diabetes predetermines an increase in mortality in
the course of late complications of the disease - mi-
croangiopathy (10-15 years after the onset of DM
or after 11 years of age, at the start of puberty) and

typical for adulthood.

The overall cumulative mortality is comparable to
that of other European nations. In Denmark, for the pe-
riod between 1987 and 2014, a representative cohort
of 720 children and adolescents with diabetes was fol-
lowed up, with 49 deaths observed (6.8%). The all-cause
mortality rate is associated with the higher glycated he-
moglobin levels and is increased, compared to the mor-
tality in the general population (11). In the United States,
for a median observation period of 21,4 and 23,4 years
for the T2DM and T1DM cohorts, respectively, 71 of
824 patients (8,6%) died. A significant mortality excess
is noted in T2DM compared with TIDM (11 vs. 6,8%,
p=0.03), with a significantly shorter disease duration at
the date of death: 26,9 years for T2DM (18,1-36,0) vs.
36,5 (24,4-45,4) years for TIDM, p=0,01 (12). In a study
of mortality among 3129patients in Northern Ireland, di-
agnosed with diabetes before the age of 15 years during
the period 1989-2012, 59 deaths were observed with
a threefold higher mortality risk than that expected for

Table 7. | Relationship between patients’ mortality, the place of residence and parental education

Education Deceased patients | Deceased patients | Deceased patients
in villages in towns in Sofia
N % N % N %
Primary 14 82,35 9 31,03 - -
Secondary 3 17,65 13 44,83 9 90,0
Higher - - 7 24,14 1 1,0
Total 17 100,0 29 100,0 10 100,0
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Table 8. | Survival rate according to the calendar periods of diagnosis
Calendar year of diagnosis Mean 95% CI
1975-1994 y. 37,8 36,7 38,9
1995-2014 . 194 19,0 198 Log rank test (Mantel-Cox) - p=0,155

Table 9. Survival analysis according to the age at diagnosis of diabetes
Age at diagnosis Mean 95% ClI
(years)
<5 39,6 38,3 40,9
5-9 34,1 32,8 35,3
10-17 33, 315 354 Log rank test (Mantel-Cox) - p=0,001

the corresponding age and sex in the general popula-
tion. Over half of the deaths were related to acute or
chronic complications of diabetes (13). According to
data from the Australian, Swedish and English registers,
the risk of death in children and young people with
T1DM is increased threefold compared to the general
population (14-16).

In our study the all-cause mortality rate in males
has a tendency to be higher than in females, without
statistical significance, but in most studies the gender
gap with higher mortality among males is statistically
significant.

In a study of 99% of all the 497232 patients from
The Danish National Diabetes Register for the period
between1996 and 2013, the men: women standard-
ized mortality rate ratio is 1,29 (P<0,001) (17). A study
in Norway of 7884 patients with childhood-onset dia-
betes at age 0-14 years finds significantly lower mor-
tality in females than in males (HR 0,50 [95% ClI 0,38,
0,65]) (18). In the USA, the age-adjusted mortality rate
is 57% higher for diabetic men than for diabetic wom-
en. Heart disease is present in 69,5% of the death cer-
tificates of people with diabetes (19). In a cohort of 23
752 diabetic patients diagnosed under the age of 30
years from throughout the United Kingdom, identified
during 1972-93 and followed up to 1997, 949 deaths
occur- 566 in males and 383 in females. All cause mor-
tality rates in the patients with diabetes exceed those
in the general population for all ages and within the
cohort are higher for males than females (20).

The comparison between different historical stag-
es of treatment and control of diabetes shows optimis-
tic results for improved prognosis of life for the patients
with diabetes type 1 over the past decades, evaluated
by different indicators such as cumulative or standard-
ized mortality (17, 21), survival or life expectancy. For

example, in a US prospective cohort study of 933 par-
ticipants with childhood-onset (aged <17 years) type
1 diabetes, diagnosed from 1950 to 1980, the life ex-
pectancy at birth for those diagnosed 1965-1980 is 15
years greater than participants diagnosed 1950-1964:
68,8 [95% Cl 64,7-72,8] vs. 53,4 [50,8-56,0] years, re-
spectively, p<0,0001 (22). A study in Sweden shows
that 30,3% of children diagnosed between 1961 and
1965 had developed nephropathy after 25 years, com-
pared with 8,2% of those, diagnosed between 1966
and 1970 (23). The Norwegian study compares two
historical stages of disease 1973-1982 and 1999-2012
(n=7,884) and finds a significant decrease in mortality
of 49% (HR 0,51 [95% CI 0,28, 0,93]) for those diag-
nosed in 1999-2012 compared with those diagnosed
in 1973-1982 (p=0,03) (18).

Even with the optimistic opportunities for im-
proved treatment and self-control of diabetic patients
over the last 2-3 decades, life expectancy is still shorter
than that of the general population. In a prospective
study in Scotland of 24691 diabetics over the age of 20
(2008-2010) with 1043 deaths recorded, a shortened
life expectancy of 11 years for men and 13 years for
women is reported. Overall, the largest percentage of
the estimated loss in life expectancy is related to isch-
emic heart disease (36% in men, 31% in women) but
death from diabetic coma or ketoacidosis is associated
with the largest percentage of the estimated loss oc-
curring before the age of 50 years (29,4% in men and
21,7% in women) (24).

It was surprising for us that the patients, diagnosed
after the age of 10, have a shorter life expectancy com-
pared to those diagnosed at an earlier age. We have
always associated the onset of diabetes in early child-
hood as a serious risk factor for worse prognosis and
earlier occurrence of the late complications. There are
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hypotheses about the accelera-
tion of diabetic microangiopathy
during puberty, possibly related
to the physiology of growth and
the associated growth factors. The
age of puberty, however, is char-
acterized by serious psychological
transformations, emotional instabil-
ity, dietrelated behavioral abnor-
malities, rebellion, conflicts with
the parents, rejection of a foreign
opinion, deficient self-assessment,
alcohol and drug use, attempts to
stop insulin therapy or miss-injec-
tion of the ,,sample-error” principle.
Acute complications become more
frequent and the insulin deficiency
and the uncontrolled hyperglyce-
mia persist. This age period coin-
cides with increased family insta-
bility, and the children are often
raised by one parent with a defi-
ciency of moral and emotional sup-
port for newly diagnosed diabetics.
The age group 14-17 years shows
the worst glycemic control com-
pared to all other age groups but
also has an increased risk of non-di-
abetes-related causes of premature
death.

In the above-mentioned Finn-
ish study (21) the standardised
mortality ratio in the early onset
cohort (age 0-14 years) decreases
from 3,5 in the patients diagnosed
in 1970-1974 to 1,9 in those diag-
nosed in 1985-1989. In contrast,
the standardised mortality ratio in
the late onset cohort (15-29 years)
increases from 1,4 in those diag-
nosed in 1970-1974 to 2,9 in those
diagnosed in 1985-1989. Mortality
due to alcohol and drug abuse re-
lated causes increases in the late
onset cohort and accounts for 39%
of the deaths (21). An American
study also shows no advantage in
reducing the mortality risk in pa-
tients, diagnosed at 20-29 years
compared with those, diagnosed
before age 20 years (25). Accord-
ing to our study, the children of
low-educated parents remain at
risk for increased mortality. This is
confirmed by the cohort follow-up
(1978-2008) of 14647 patients
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with childhood-onset type 1 diabetes in Sweden with Conclusion

238 deaths, where low maternal education predicts
mortality for male patients only (p=0,046), whereas pa-
rental income support predicts mortality in both sexes
(p<0,001 for both) (26).

The lower educational qualification of the family
(primary and secondary education) dominates almost
entirely in the group of deceased males diagnosed after
the age of 5 and 10 years. The relationship between the
pedagogical and educational abilities of the family and
the physiological and psycho-emotional peculiarities of
the male sex, which in the end increase the risk of pre-
mature death, is yet to be clarified. We found 6 cases
of premature death before the age of 18 years 6/56
(10,7%). We have information for three of the children -
discontinued treatment due to parents, fault. Premature
death, not related to the late complications of diabetes,
is also reported by many other registries, with 20/78
cases in children in Sweden due to diabetic ketoacido-
sis and 17/78 due to ,dead-in-bed” syndrome (27).

,Dead-in-bed” in diabetic patients with negative
autopsy is a known clinical fact and such deaths occur
in 6% of all deaths in diabetic patients below age 40
years (28). One of the hypotheses confirmed by con-
tinuous glucose monitoring (29) is the long-term hypo-
glycemia in combination with acquired autonomic dys-
function and autonomic neuropathy/ myocardiopathy
with rhythm and conduction disorders (30, 31).

Type 1 diabetes mellitus is a chronic degenerative,
incurable disease with an increasing incidence of 3-5%
per year in childhood and adolescence. With its acute
complications as well as with the chronic degenerative
syndrome and the increased incidence of other con-
comitant diseases, diabetes with onset in childhood
and adolescence still leads to increased mortality,
shortened survival and reduced life expectancy. This
worrying trend shows that patient health care includes
not only good start-up training for self-control, but also
becomes a task for many more institutions and teams,
responsible for the social, economic and psychological
status of adolescents. The protection of mental health
and work with targeted-risk groups of young patients
and their families is vital to improving the DM forecast.
Introducing teamwork with trained psychologists, pa-
tient organizations and young diabetics, overcoming
psychological barriers, controlling illness and ,succeed-
ing” in life as a whole is also of great importance. The
literature reference of this study shows that even young
diabetic patients diagnosed at 20-29 years have their
psychological problems, risky behavior and lack of mo-
tivation for self-control and that the age transition from
18 to 30 years is subject to complex care by teams of
pediatricians and internists diabetologists.

Engokpuronoeausi tom XXIV N22/2019



References

1. Deckert T, Poulsen JE, Larsen M. Prognosis of diabetics
with diabetes onset before the age of thirty-one. I. Survival, causes of
death, and complications. Diabetologia 1978;14: 363-370.

2. Morrish NJ, Wang S-L, Stevens LK, Fuller JH, Keen H and
the WHO Multinational Study Group. Mortality and causes of death
in the WHO multinational study of vascular disease in diabetes. Dia-
betologia 2001; 44: S14.

3. Zaneva V, Damianova M. Morbidity and distribution of
childhood Diabetes mellitus. Pediatria 1986, 25(4): 30-36 (In Bul-
garian) [Llane6a B, Aamano6a M. Yecmoma u paznpocmpareHue
Ha 3axapHua guabem 6 gemckama Bvb3pacm. [leguampus 1986;
25(4): 30-36].

4. Savova R, Kalinov K Chavrakova S, Koprivarova K, Popo-
va G, Goranova S. Incidence of insulin-dependent diabetes mellitus
among children from Western Bulgaria (1889-1994). Endocrinologia
1998; 2: 23-30 (In Bulgarian) [Ca6o8a P, Kaauno6 K, YaBpokoBa
C, KonpuBapo6a K, Mono6a I, fopanoBa C. 3a6oreBaemocm om
uHcyauHozaBucum 3axapeH guabem cpeg geuama om 3anagHa
Boazapus (1889-1994). EHgokpuHoaozua 1998; 2: 23-30].

5. Borissova A -M, Shinkov A, Kovatcheva R, Vlahov ), Da-
kovska L, Todorov T. Clin Med Insights Endocrinol Diabetes 2015; 8:
41-45. Published online doi:10.4137/CME

6. Nathan DM, Bayless M, Cleary P, Genuth S, Gubitosi-Klug
R, Lachin JM, et al. Diabetes Control and Complications Trial/Epi-
demiology of Diabetes Interventions and Complications Study at 30
Years. Advances and Contributions. Diabetes 2013; 62(12): 3976-
3986.

7. Narayan KMV. Glycemic Control and Cardiovascular Dis-
ease in Patients With Type 1 Diabetes. Clinical Diabetes 2006; 24(2):
88-89. https://doi.org/10.2337/diaclin.24.2.88

8. UK Prospective Diabetes Study Group: Intensive blood-glu-
cose control with sulphonylureas or insulin compared with conven-
tional treatment and risk of complications in patients with type 2 dia-
betes (UKPDS 33). Lancet 1998, 352: 837-853.

9. Schoenaker D M, Dominique S., Chaturvedi N, Fuller JH,
Soedamah-Muthu SS and the EURODIAB Prospective Complica-
tions Study Group. Glycemic Control and All-Cause Mortality Risk
in Type 1 Diabetes Patients: The EURODIAB Prospective Complica-
tions Study. J Clin Endocrinol Metab 2013; 99(3): DOI: http://dx.doi.
org/10.1210/jc.2013-2824

10. Cefalu WT, Watson K. Intensive Glycemic Control and Car-
diovascular Disease Observations From the ACCORD Study. Now
What Can a Clinician Possibly Think? Diabetes 2008; 57(5): 1163-
1165. https://doi.org/10.2337/db08-0220

11. Sandahl K, Nielsen LB, Svensson }J, Johannesen }, Pociot F,
Mortensen HB, et al. Increased mortality in a Danish cohort of young
people with Type 1 diabetes mellitus followed for 24 years. Diabet
Med 2016 Mar 30. doi: 10.1111/dme.13124. [Epub ahead of print]

12. Konstantino MI, Molyneaux L, Limacher-Gisler F, Al-
Saeed A, Luo C, Wu T, et al. Long-term complications and mortality
in young- onset diabetes. Diabetes care 2013; 36: 3863-3868.

13. Morgan E., Black CR, Abid N, Patterson CC. Mortality in
type 1 diabetes diagnosed in childhood in Northern Ireland during
1989-2012: A population-based cohort study. Pediatric Diabetes May
2017. DOI: 10.1111/pedi. 12539

14. O'Grady, M. J. Delaney J,Jones TW, Davis EA. Stan-
dardised mortality is increased three- fold in a population-based sam-
ple of children and adolescents with type 1 diabetes. Pediatric diabe-
tes 2012 https://doi.org/10.1111/j.1399-5448.2012.00885.x.

15. Torn C, Ingemansson S, Lindblad U, Gudbjornsdottir S on
behalf of the DISS study group. Excess mortality in middle-aged men
with diabetes aged 15-34 years at diagnosis. Acta Diabetol 2017;
48(3): 197-202.

16. Soedamah-Muthu SS, Soedamah-Muthu JH, Fuller HE,
Mulnier VS, Raleigh RA, Lawrenson HM. All-cause mortality rates
in patients with type 1 diabetes mellitus compared with a non-dia-
betic population from the UK general practice research database,
1992-1999. Diabetologia 2006, 49(4): 660-666.

17. Green A., Sortse C, Jensen PB, Emneus M. Incidence,
morbidity, mortality, and prevalence of diabetes in Denmark, 2000-
2011: results from the Diabetes Impact Study 2013. Clin Epidemiol
2015; 7: 421-430. doi: 10.2147/CLEP.S88577

18. Gagnum V, Stene LC, Sandvik L, Fagerland MW, Njels-
tad PR, Joner G, et al. All-cause mortality in a nationwide cohort of
childhood-onset diabetes in Norway 1973-2013. Diabetologia 2015;
58(8): 1779-1786. doi: 10.1007/s00125-015-3623-7.

19. Ken Gu, Cowie CC, Harris MI. Mortality in Adults With
and Without Diabetes in a National Cohort of the U.S. Population,
1971-1993. Diabetes Care 1998; 21(7): 1138-1145. https://doi.
org/10.2337/ diacare. 21.7.1138.

20. Laing, SP, Swerdlow A}, Slater SD, Botha JL, Burden AC,
Waugh NR, et al. The British Diabetic Association Cohort Study, I:
all-cause mortality in patients with insulin-treated diabetes mellitus.
Diabet Med 1999; 16 (6): 459-465

21. Harjutsalo V, Forsblom C, Per-Henrik Groop P-H. Time
trends in mortality in patients with type 1 diabetes: nationwide
population based cohort study. BMJ 2011; 343 doi: http://dx.doi.
org/10.1136/bmj.d5364

22. Miller RG, Secrest AM, Sharma RK, Songer TJ, Orchard
TJ. Improvements in the Life Expectancy of Type 1 Diabetes The Pitts-
burgh Epidemiology of Diabetes Complications Study Cohort. Diabe-
tes 2012; 61(11): 2987-2992

23. Nordwall M, Bojestig M, Arnqvist HJ, Ludvigsson J. De-
clining incidence of severe retinopathy and persisting decrease of
nephropathy in an unselected population with type 1 diabetes—the
Linkeping Diabetes Complications Study. Diabetologia 2004; 14:
1266-1272.

24. Shona ). Livingstone. Estimated Life Expectancy in a Scot-
tish Cohort With Type 1 Diabetes, 2008-2010. JAMA, Jan. 6, 2015,
doi:10.1001/jama. 2014.16425

25. Conway BN, Lopes-Virella MF, Blot WJ. Late adulthood
mortality among African-American and white American people with
Type 1 diabetes according to age at diabetes diagnosis. Diabet Med
2018 (35): 6: https://doi.org/10.1111/dme.13617

26. Yonas T, Berhan YT, Eliasson M, Mollsten A, Waernbaum
1, Dahlquist G - on behalf of the Swedish Childhood Diabetes
Study Group 2013. Impact of Parental Socioeconomic Status on Ex-
cess Mortality in a Population-Based Cohort of Subjects With Child-
hood-Onset Type 1 Diabetes. Diabetes Care 2015; 38(5): 827-832.
https://doi.org/10.2337/dc14-1522

27. Dahlquist G, Killen B. Mortality in Childhood-Onset Type
1 Diabetes. A population-based study. Diabetes Care 2005; 28(10):
2384-2387.

28. Sovik O, Thordarson H. Dead-in-bed syndrome in young
diabetic patients. Diabetes Care 1999; 22 Suppl 2: B40-42.

29. Tanenberg R}, Newton CA, Drake AJ. Confirmation of hy-
poglycemia in the ,dead-in-bed” syndrome, as captured by a retro-
spective continuous glucose monitoring system. Endocr Pract 2010;
16: 244-248.

30. Weston PJ, Gill GV. Is undetected autonomic dysfunction
responsible for sudden death in Type 1 diabetes mellitus? The "dead
in bed, syndrome revisited. Diabet Med 1999; 16: 626-631.

31. Tu E, Twigg SM, Semsarian C. Sudden death in type 1 dia-
betes: the mystery of the ‘dead in bed, syndrome. Int J Cardiol 2010;
138: 91-93.

KHu2onuc

Endocrinologia vol. XXIV N¢2/2019




OpueuHanHa cmamus

BArowieHo kocmHo 3gpabe u HezoBume npeguk-
mopu npu nayuenmu 6 goAzompaiina pemucun
Ha ocmpa Aumdgooracmua reBkemun, rekyBana
6 gemcm6omo: pezyxamamu om eguH yeHmop 6
bovAzapua

beaueBa, Muaena W.7, MonoBa, Paauua A.2, YweBa, Hamaaua B.?, boue@Ba,
flna A.%, ManueBa, Pyxa 3.°, bare6, boan A.?, Xpucmo3o6a, Xpucmuna 4.7,
KareBa, Barepua WN.", Momo6Ba, Buorema M.°
’ ’ ’
TKAUHUKA NO gemcka KAUHUYHA XeMamoAO02Ufa U OHKOAO2UA
2Kamegpa no obpazHa guazHOCMuUKa U Abdemepanua
* Kamegpa couyuaaHa MmeguuuHa u opeaHu3auua Ha 3gpaBeonazBaHemo
4Kamegpa no obwa meguyuHa u KAuHUYHa Aabopamopusn
> Kamegpa no xueueHa u enugemuoAo2un
®[MopBa gemcka kauHuka ¢ AOVA, MeguuuHcku YHuBepcumem BapHa

Agpec 3a kopecnoHgeHyuA:

A-p MunaeHa beaueBa,

YMBAA ,,CB. MapuHa”,

KAUHUKa NO gemcka XxeMamoAo2ua U OHKOAO2US,
6yA. ,Xp. CmupHeHcku”“1, BapHa 9010, bwazapusa
e-mail: milenabeltcheva@yahoo.com

Pesiome

Llea: OueHka Ha kocmHomo 3gpaBe u pakmopume, noBauaBawu KocmHama muHepasHa nAbmuocm (Bone
Mineral Density, BMD) npu nayueHmu 8 gbazompalHa pemucua Ha ocmpa Aaumgpobaracmua aeBkemuna (OAA),
AekyBanu B gemcka Bb3pacm.

Mayuenmu u memogu: NpocnekmuBHo ca oueHeHu 46 nayueHmu Ha Bvb3pacm 9 go 32 20g. (cpegHoO
20,6%6,2 20g.) u 35 cbomBemcmBawu no noA u Bv3pacm 3gpabu koHMpoau. NpoBegeHu ca aHMponomempuy-
HU, BUOXUMUYHU U XOpMmoOHaAHU uzcaegBaHua. BMD, BMD Z-score, KoOCmMHOMO mMuHepaAHo cbgbpykaHue (BMC),
macmHama maca (MM) u myckyaHama maca Ha kpatHuuume (AMM) ca oueHeHu upe3 ueromenecHa Dual-energy
X-ray absorptiometry (DEXA). MiHgpopmauun 3a cpuzuveckama akmuBHocm (DA) e noayyeHa upe3 BbnpocHuuu
u uHmepBio.

Pesyamamu: TNpexuBeaume OAA, ocobeHo me3u Hag 18 20g., umam cuz2HUPUKAHMHO NO-HUCLK BMD
Z-score B cpaBHeHue ¢ koHmpoaume (cbomBemno -0,017+0,88 cpewy 0,54+1,16, p=0,016 u -0,18+0,85 cpewy
0,69+1,18, p=0,003). MNMpexkuBeaume nog 18-20g. Bb3pacm umam cxogHu nokazameau Ha BMD, BMD Z-score
u BMC ¢ BpbcmHuuume cu, HO no-Hucku HuBa Ha Bumamun D, kaauul u pocgop, kakmo u HamareHa (DA.
CpaBHeHu ¢ >xeHUMeE-KOHMPOAU, AeKyBaHume >keHu umam cu2HugukaHmuo Hucku BMD (p=0,02), BMD Z-score
(p=0,04) u BMD T-score (p=0,03). Hama yuacmuuk ¢ SDS BMD<-2. BMD Z-score<-1 e Haauue 6 13% npu npe-
»kuBeaume u 6 5,7% npu koHmpoaume (p=0,26) u e cuzHUUKAHMHO no-4yecm npu >keHume. [NayueHmume ¢
BMD Z-score<-1 umam 3Ha4yumo No-HUCKU meAecHa maca u BMI, MM u AMM, kakmo u noHuxkeHa (DA. Te ca
AekyBanu ¢ no-uHmen3zuBHa mepanua. KymyaamuBHa go3a 2AI0KOKOPMUKOUQU, NPUAOXKEHA NPU AeYeHuemo,
meaecHa maca u nokazameau Ha (DA KbmM MOMEHMa Ha oueHkama ca HezaBucumu npegukmopu Ha BMD npu
myamuBapuauyuoHeH aHaAus3.
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3akaoyerue: Nauyuenmume B8 gbacompadlHa pemucua Ha AekyBaHa 8 gemcmBomo OAA umam no-Hucka
KOCMHA MUHepaAHa hAbmHocm, BkAtouumeaHo cbobpazeH ¢ Bb3pacmma Z-score, OKOAO hepuoga Ha hocmuaa-
He Ha uHguBugyaaHua makcumym, B cpaBHenue cbe 3gpabu koHmpoau. XXeHume, nogao>keHu Ha uHMeH3uBHO
AedeHue umam no-Bucok puck, nomexuupaH om HamareHa DA. DA e edpekmuBer u Ge3zonaceH uHCMpyYmeHm
3a npogpurakmuka u omcpodBaHe Ha KbCcHama mopbugHocm.

KatoyoBu gymu: kocmua muHepasHa nAbmHOCm, ocmpa AumcpobaacmHa reBkemus, gbazompaiiHa pemucus

BvBegeHue

MuoxxecmBo dakmopu Bauaam Bbpxy KocmHo-
mo 3gpaBe Ha uHguBugume c ycnewHo AeveHue 3a
ocmpa aumgpobracmHa aeBremua (OAA) 8 gemcmBo-
mo. 3aboanaBaHemo, npoaBaBawo ce B8 paHHa Bb3-
pacm, upe3 gupekmHa AeBkemuuHa uHuAMpayua uAu
ypes3 onocpegcmBaru ecpekmu npomeHa pazBumuemo
U MUHepaAu3auyuama Ha ckeaema. Tepanuama (Bucoku
KymyramuBHU go3u 2AI0KOKOpMUKOUQgU U uumocma-
muuu) uma gokasaH epekm Bbpxy ocmeobracmHama
akmuBHocm u npoaudepauun. TpalHuU XOPMOHAAHU
(pacme>keH XOPMOH, 20HagomponuHU, NoAoBu cmepo-
ugu) gepuuuMU, UHgYUUpPaHU U Om KpaHuaAHama Ab-
yemepanua (KA), nomuckam KocmHOMO MogeAupaHe
u penapamuBHume npouecu B KpumuyHuA 32 KOCMHO-
mo 3gpaBe nepuog Ha nybepmema u npe3 ueaua caeg-
Baw, >kuBom. Om gpyea cmpaHa, NPOgbAKUMEAHOMO
ob6e3gBuxBare no Bpeme Ha mepanuama u gukcupa-
He Ha He3gpaBocaoBHu noBegeHuyecku cmepeomunu
caeg 3aBbpwiBaHe Ha uHaue ycnewHomo AeveHue Mo-
2am ga nomeHuyupam HapyweHuama 8 kocmtua mema-
60Au3bM (1-5). Bcuuku me3u npouecu npegnocmaBam
HUCBK UHguBugyaAeH NuK Ha KOCMHama maca u puck
3a paHo HacmbnBawu ocmeoneHus/ocmeonoposa
npu npexxuBeaume, a caegoBameaHo nocaegBawu 60-
AecmHocm u uHBaauguzauus.

Bbnpeku mHoz2o6podHume u3caegBaHug, gaHHU-
me 3a nocaeguuu Bbpxy kocmHomo 3gpabe Ha Ae-
kyBana 8 gemcmBomo maauzHeHa xemonamua (MX)
ocmaBam npomuBopeuuBu. Hakou aBmopu ycmano-
BaBam noumu nbaHO Bb3cmaHoBaBaHe uau Aunca Ha
cbwecmBerna abHopmHocm 6 KocmHama MuHepaa-
Ha naAbmHocm (KMIT) caeg mepanuama (6,7). Apyau
gokaagBam nepcucmupawia u Cu2HU(UKAHMHO No-
HuxkeHa KMTIT (8,9). Mpu cvBpemeHHama edpukacHa
mepanua 2pynama Ha npexkuBeaume OAA e Hal-MHO-
2o6potHama u 6bp3o yBeauuaBawa ce nonyaauua
cpeg ycnewHo AekyBanume 3a Heonaazma B gem-
cmBomo, BkatoyumeaHo u B Hawama cmpaHa, kKoemo
uznpaba meguyuHckume cneyuaaucmu npeg Heobxogu-
mocm om HaBpemeHHo ycmanoBaBaHe u agekBamHono-
BauaBaHe Ha HapyweHuama 68 kocmHomo 3gpabe Ha
me3u uHguBugu, HaBAuzawu 6 paHHama cu 3parocm.

Llea Ha Hacmoawemo u3zcaegBaHe e oueHka Ha
KocmHomo 3gpaBe u dakmopume, noBauaBawu
KMIT npu nauueHmu 8 gbAcompadHa pemucua Ha
OAA, aekyBaru 6 gemcka Bv3pacm u npocaegaBaHu
8 eguH ueHMBP.

MayueHmu u memogu

MpocnekmuBHo ca oueHeHu 46 nauueHmMu Ha 6b3-
pacm 9 go 32 20g. (cpegHo 20,616,2 20g.) u B pemucua
Hag 5 20g. caeg kpaa Ha mepanua 3a OAA. Bcuuku me
ca guazHocmuuupaHu u AekyBaHu npegu 18-20g. Bb3-
pacm B8 KAuHUKama no Aemcka xemamoAo2uf U OHKO-
Aozua mexxkgy 1988 u 2012 20g. (25-20guwieH nepuog)
CcbobpazHO akmyaAaHUMe Kbm MOMeHmMa mepaneBmuu-
HU npomokoau (Dana Farber Cancer Institute (DFCI),
BFM1998, ALL IC-BFM 2002, BFM 2002). AaHHu 3a uHu-
uuaaHama xapakmepucmukama Ha 3aboaaBaHemo u
uHpopmauua 3a npoBegeHomo aedeHue ca uzBaeueHu
0Om MeguuuHCKUme gocuema Ha yyacmuuuume. Cpeg-
Hama Bb3pacm npu guazHo3zama e 83,6155,0 meceug;
32,6% om GoaHume ca cmpamudpuyupadu 6 2pyna Ha
Bucok puck. ABaHagecem (26,1%) om nauueHmume (9
nog 18-20g. u 3" Hag 18%°% Bb3pacm) ca rAekyBaHu camo
¢ xumuomepanus (XT), 34 (73,9%) - ¢ XT u KA. lNMemuma
(10,9%) ca nogaoxkeHu Ha koHBeHuuoHaaHa npomuBo-
peuuguBra XT, npu eguH om max aedeHuemo e 3abbp-
WEHO C MpaHCNAaHMauuoHeH pexkum. Yecmomama u
obuwama gosza Ha KA, kakmo u kymyaramuBrama go3a Ha
2atokokopmukougu (MK) ca cueHudpukaHmuo no-Bucoku
npu npexkuBeaume, gocmuzHaau nbaHoaemue, 8 cpab-
HeHue ¢ me3u nog 18?9, Bb3pacm 666 Bpb3ka c no-pak-
Hua nepuog B koimo e npoBegeHo AeveHueMoO U npe-
NOpbKUME Ha akmMyaAHUA KbM mozaBawHua momeHm
npomokoA - cboBemuo 88,9% u 52,6%, (p=0,007),
17,6£7,9 Gy cpewy 7,3t7,6 Gy, (p=0,04) u 6,6£2,8 g/
m? cpewy 4,7£2,3 g/m? (p=0,01). Obwama go3a Abue-
mepanua Bbpxy LIHC e 24 Gy 6 14/46 (30,4%), 18 Gy
8 3/46 (6,5%), 12 Gy 6 12/46 (26,1%) u 14 Gy 6 5/46
(10,8%). Hama 3Hauuma pazauka mexxgy gBama noaa 6
yecmomama Ha npoBegeHama KA npu Bcudku ysacmuu-
uu, kakmo u 668 Bb3zpacmoBume 2pynu nog u Hag
18 2oguHu (p=0,54). Kbm momeHma Ha uzcaegBaHemo
cpegHama Bb3pacm Ha aekyBanume ¢ KA 6 goza 24 Gy
e no-2onama (p=0,001) B cpaBHeHue ¢ nogaoXkeHUMe Ha
No-MaAka go3a uau AekyBaHu 6e3 Abuemepanus.
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C go3a 24 Gy ca obabyeHu 64,3% om >KeHume u camo
30,8% om mbxeme (p=0,04) om aHaAau3zupaHama 2py-
na. CpegHuam nepuog Ha npocaegaBaHe caeg AeveHue
e 13,2 20q. (5 - 25 20g.) u He ce pa3auyaBa 3a npexxkuBe-
Aume nog u Hag 18-20g. Bb3zpacm.

Konmpoatama 2pyna ce cbcmou om 6pams/cec-
MpU Ha yyacmHuyume, geua u NO3HamMu Ha MEguUUH-
CKUA NepPCoOHaA, CMygeHmu No MeguuyuHa u Aekapu, u
BratouBa 35 3gpabu uHguBugu, coomBemcmBawu no
Bb3pacm u noa, kamo 10 om max ca go 18 2oguHu,
a 25 - Hag 18 2oguHu. Obwa xapakmepucmuka u ak-
MpoNoMemMpuYHU NoKajameAu Ha ydacmuuuyume ca
npegcmaBeru Ha Tabauya 1.

B pamkume Ha egHogHeBHO noceweHue B KAUHU-
Kama ca U3mepeHu aHMpPONOMEMPUYHU NOKa3ameau
- pvem (P), ¢ mouHocm go 0,5 cm Ha cmeHeH pb-
cmomep, 6e3 06yBku u mezao (T), ¢ mouHocm go 100
g, Ha EAEKMPOHHA ME2AUAKA, C AEKO JOAHO OBAEKAO.
M3noa3BaHa e ycpegHeHama cmolHOCM om mpu no-
cregoBamenru uzmepBaHua. BMI e u3uucaeH u npeg-
cmaBeH no cmaHgapmHua HauuH (kg/m?).

Caeg 12-4. HowHO 2AagyBaHe ca 63emu Kpb6-
HU NpPobU 3a BUOXUMUYHU U XOPMOHaAHU u3caegBa-
Hua (Ca, P, Mg, Bumamun D, PTH, TSH, FT,, LH, FSH,
IGF-1). Ha ocHoBama Ha pedepeHmHume cmodu-
HOCMU U meguaHama 3a Bb3pacm u noa npu Bceku
om yyacmHuuume e U34YUCAeH cmaHgapmu3upaH
IGF-1 Z-score. Xuno2zoHagu3bm npu mbXkeme e ge-
¢puHupan npu cepymuHu HuBa Ha mecmocmepoH <8
nmol/l u noBuweHu uau noHuxkeHu HuBa Ha FSH u
LH, cbomBemuo Hag 10 mlU/ml u nog pecepenm-
Hama epaHuua (10). MNMpu yyacmHuyume om >eHcku
NOA, 20HagHama YyHKUUA € oueHeHa Ha Hazama Ha
MEHapXe, pe2yaapHOCM Ha MEHCMPYaAHUA UUKbBA U
npoBe>kgaHa 3amecmumeAHa XOpMOHaAHa mepanus.
Kamo mapkep 3a 6bb6peuHa gpyHkuyua e uzcaegBaHo
cbomHoweHue aAbymuH/kpeamuHuH 6 cympewHa
ypuHa; He e ycmaHoBeHa abHopmHOCM.

VHpopmayua 3a akmyaaHomo 3gpaBocaoBHo
CbCMoAHUE, NPegxogHU pakmypu u mekyw, npu-
eM Ha megukameHmu e cbbpaHa upe3 BbnpocHUK
u udmepBio. Humo egun om u3zcaegBaHume He e
AekyBan ¢ PX, Humo npuema go6aBku, cbgbprkauwu
Kaauul/Bumamun  D. MayueHmkama, aexkyBaHa c
mpaHcnAaHmauuoHeH pexxum, noaydaBa 3amecmu-
meAHa mepanusa nopagu oBapuasHa Hegocmamwbu-
HOCM, a egHa OM yyacmHUUUMe-KOHMPOAU Npuema
opaAHu KoHmpauenmuBu. Apyz nauueHm e Ha mepa-
nua ¢ aHmukoHByacaHmu.

VHpopmauua 3a gBueameaHama akmuBHocm,
cBbp3zaHa ¢ exxegHeBHume getiHocmu u 6 cBobogHo-
mo Bpeme (Bug, NpogbAXKUMEAHOCM, YeCcmoma, UH-
meH3umem) u ekpaHHo Bpeme, e noayvueHa Habazama
Ha BbnpocHuuu u cmpykmypupaHo uimepBio ¢ Bce-
Ku om yyacmuuuume. V3uucreru ca Godin leisure-
time activity score (GLAs) (11) u Bpememo, npekapaHo

6 uHmeHn3zuBHa u ymepeHa uzuvecka akmuBHocm
(DA), cnopm u akmuBHo npugBuxkBaHe (muH./ceg-
MUYHO), 00603HaYeHO 3a No-KpamKo Kamo ,akmuBHo
Bpeme/cegmuuro”. (DA e npeugHeHa Kamo agek-
BamHa Ha npenopbkume npu uHmeH3zuBHa/ymepe-
Ha akmuBHocm 6 npogbaxeHue Ha 60 MuH./gH. 3a
yuyacmHuyume nog 18 20g. u 150/muH/cegmuyHo 3a
HaBbpwuaume nvaHoremue (12).

Ype3 ueromenecHa Dual-energy X-ray Absorptio-
metry (DEXA, Lunar Prodigy) ca usmepeHu kocmHomo
MUHepaAHo cbgbpikaHue (Bone Mineral Content, BMC)
U KoCcmHama muHepaAaHa nAbmHocm (Bone Mineral
Density, BMD) 3a uaro maao Ha Bcuuku ydacmHuuy,
BrkAtouumMeAHo U 3a me3u nog 20-20g. Bb3pacm (cpeg-
Ha Bb3pacm 14,9 20g., meguana 15,4 20g.). 3a aHaAu3a
ca uznoa3Baxu BMC, BMD u BMD Z-score, omueme-
HU om anapama Ha 6a3ama Ha pegepeHmHuU U cmah-
gapmusupaHu no Bb3pacm u noa cmolHocmu (USA
(Combined NHANES/Lunar) Total Body Reference
Population (v112), 6e3 gonbAHUMEAHO CbOMHAcAHe
KbM pbcma. HopmaaeH Z-score (kocmHo 3gpaBe) e
gedouHupaH npu cmouHocmu 2-1. Ilopagu maagama
Bb3pacm Ha yyacmHuuume, maakua um 6pol u Aun-
cama Ha uHguBugu ¢ Hucka 3a Bb3pacmma kKocmHa
maca (SDS BMD <-2), npu aHaAu3a e uznoa3BaHa ka-
mezopuama ,ymepeH gecpuuum Ha KMIT“, gecuHu-
paH kamo cmouHocmu Ha BMD Z-score <-1 u >-2. 3a
24 npexxuBeau u 25 koHmMpoau, HaBbpwuau 20 20g. e
aHaAu3upaH u T-score, be3 ga 6bge uHMepnpemupaH
Kamo ,ocmeoneHus”/,, ocmeonopo3a” (npenopbku Ha
International Society for Clinical Densitometry, ISCD u
Ha bbAzapckomo ApyxkecmBo no EHgokpuHoao2us,
BAE) (13,14). AHaAauzupaHu ca U omuemeHume om
anapama ugaomeaecHa macmua maca (Fat Mass, FM),
MyckyAaHa maca (Lean Mass, LM) u myckyaHa maca
Ha kpatHuuume (Appendicular Muscle Mass, AMM)
Kamo UHgukamop 3a ckeremHama myckyaamypa.

Cmamucmuueckama obpabomka e u3zBbpwe-
Ha ¢ nomowyma Ha cmamucmuvecku nakem SPSS for
Windows, ver. 20.0. INpuaoykeHu ca: geckpunmuBeH
aHaAu3 3a npegcmaBaHe Ha gaHHUmMe; t-kpumepud-
Ha CmiogbHmM u gucnepcuoHeH aHaau3z (ANOVA) 3a
cpaBraBare Ha cpegHu CMOUHOCMU U OMHOCUMEAHU
ganoBe npu HopmaaHO paznpegeaeHue Ha uzBagkume
U HenapamempuyHuam kpumepuu U-kpumepul Ha
Mann-Whitney npu pa3zaudHo om HOpmaaHOMO pas-
npegeAeHue Ha koaudecmBeHume gaHHU; KopeAauuo
HeH aHaau3 (r-koedpuuueHm Ha MubpcoH, Kengaa t-b
KoeguuueHm), KaKmMo U AUHeapeH pe2pecuoHeH aHa-
AU3. 3a cmamucmuyecku gocmoBepHu ca npuemaHu
pa3zAuku, npu koumo p<0,05.

ConocmaBane Ha KMIT mexkgy nauueHmume 6e3
u ¢ KA He e npoBegeHo nopagu OMHOCUMEAHO 20AAM
gaA yuacmHuUUU, NOGAOXKEHU Ha Abdemepanus 8 2py-
nama Ha HaBbpwuaume 18 20g. u 3HaYUMeAeH 6pol
geua ¢ He3aBbpweHo nybepmemuo pazBumue 6
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Tabauya 1.
a Mokazamea MpexuBeau OAA (n=46) Koumpoau (n=35)
Ob6wa xapakmepucmuka u
aHMPONOMEMPUYHU NOKa- Bb3pacm npu 20,6 (6,2) 22,0 (6,3)
3ameAu Ha yyacmuHuuume uzcaegBate 20g. (9-322) (9-322)
<182 19 (41,3%) 10 (28,6%)
>182 27 (58,7%) 25 (71,4%)
M:XK 52,5:47,8 54,3:45,7
AHmMponomempuyHu
. nokazameau
- CU2HUPUKAHMHA Pa3AU-
Ka C KOHMPOAHAMa 2pyna Pvem cm 164,8 (10,5) 169,2 (12,0)
(* p<0,05; ** p<0,005; *** Pvcm Z-score -0,1(0,97) * 0,38 (0,92)
p<0,000T) Teano kg 67,4 (18,8) 62,5 (16,4)
[Nokazameaume ca ompa- BMI kg/m? 24,5 (5,2) ** 21,4 (3,8)
3€HU Kamo cpegHa cmou- —
Hocm, (cmangapmHo om- BMI Z-score 0,58 (1,0) -0,31(0,75)
KAOHeHue)
Mokazamea MpexuBeau OAA (n=46)| Konmpoau (n=35) LLeLeb L
Buoxumu4Hu U XOpMOHaAHU
Ca mmol/I 2,41 (0,1)* 2,47 (0,11) napamempu
P mmol/I 1,16 (0,3)* 1,27 (0,3)
Vit D ng/ml 19,79 (10,0)** 28,9 (12,1)
PTH pg/ml 38,92 (18,2) 35,3 (19,6)
IGF-1 SDS 2,41 (2,2) 1,74 (1,9)
TSH miU/I 2,32 (0,8) 2,11 (1,1)
FT, pmol/I 13,73 (1,6) 13,8 (1,5)
LH mIU/ml 56 (7,8) 4,96 (2,5) " CueHUGUKAHMHA PasALL
FSH miU/ml 53 (51) 4,87 (1,9) Ka C KOHMpoAHama 2pyna
Testosteron nmol/I 9,40 (9,9) 10,48 (10,5) (* p<0,05; ** p<0,001)

2pynama Ha HeAekyBaHume c Abuemepanusa. Cpab-
HeHue Ha nokazameAume 3a KocmHo 3gpaBe cnopeg
uznoa3BaHua AevebeH NPOMOKOA He e ymecmHo, mbl
Kamo camo mpuma nauueHmu, aekyBaru no Npomo-
koA DFCI He ca nogaoykeHu Ha KA cpewy 12 om aeky-
Banume no lNpomokoau BFM u Bucokua npoueHm Ha
yuacmHuuu nog 18 20g. cpeg aekyBarHume no [lpo-
mokoAu BFM.

Pesayanmamu

Humo eguxn om npexxuBeaume He nokazBa ge-
puyum Ha pacmexxeH xopmoH (SDS IGF-1 2,41+£2,2).
HuBama Ha PTH, xopmoHume Ha wumoBugHama >ae-
3a u LH, FSH, mecmocmepoH u ecmpaguoA npu na-
yueHmume u KOHmMpoAume ca cxogHu. l'pu eguH om
mbxkeme, AekyBaru 3a OAA ce ycmanoBaBa xunozo-
HagomponeH xunoz2oHaguzbm. CepymHume HuBa Ha
KaAuuul u pocpop ca CuU2HUPUKAHMHO NO-HUCKU npu

npe>xkuBeaume, Ho ocmaBam B pedepeHmHu cmou-
Hocmu. CepymHume HuBa Ha Bumamun D ca cuaHo
noHwkeHu B8 cpaBHeHue ¢ KOHMpPOAUME, Kamo pa3Au-
yuama ca Hal-nogyepmaru npu geuama. Pazaukama
ocmaBa cuzHUpUKaHMHa U cAeg omyumaxe Ha ce3o-
Ha, 6 koimo e npoBegeHo uzcaegBanemo (15,97+6,55
ng/ml cpewy 37,3+£12,3 ng/ml, p<0,0001). (Taba. 2.)

B cpaBHeHue ¢ koHmMpoaHama 2pyna, npexxuBe-
aume OAA umam HamareHa gBuzameaHa akmuBHocm
U no-npogbakumeaHo ekpaHHo Bpeme. EgBa 44% om
meax nokpuBam npenopbkume 3a 3gpaBocroBHa DA,
cpewy 69% om 3gpaBume um Bpwcmuuuu (p=0,03). B
exxegHeBuemo cu me umam 6Au30 40% NO-MaAKO ak-
muBHo Bpeme/cegmuuno (p=0,04), a ekpaHHomMo Bpe-
me, HagBuwaba ¢ 30% moBa Ha koHmpoaume (p=0,01).

[Mapamempume Ha BMC u BMD Ha yvacmHu-
uu-me ca npegcmaBeru Ha Tabauya 3. NMayueHmume
8 gbaecompadHa pemucua Ha OAA umam no-HUCKU
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abcoAlomHu cmoldHocmu Ha ueromeAaecHama BMD
u BMC u cuzHuukaHmHo no-Hucek BMD Z-score
6 cpaBHeHue ¢ koHmpoaume (-0,017%0,88 cpewy
0,54%1,16, p=0,016). [MpexuBeaume nog 18-20q9.
Bb3pacm He noka3zBam 3Hauuma pazauka 8 BMD
(1,07£0,10 cpewy 1,07+0,18 g/cm? p=0,94), SDS
BMD (0,22+0,89 cpewy 0,16%+1,07, p=0,87) u BMC
(2315,62+556,72 g cpewy 2144,3£896,89 g, p=0,59)
NO OMHOwWeHuUe Ha KOHMpOoAHama 2pyna 6 cowus
Bb3pacmoB uHmepBar. HaBvpwuaume nbAHOAE-
mue ce npegcmaBam CbC Cu2HUUKAHMHO NO-HU-
cbk BMD Z-score (-0,18%£0,85 cpewy 0,69£1,18,
p=0,003) u npu max, 8 cpaBHeHue c KOHMpoAaume Ha
cbwama Bvb3zpacm, omkaoHeHuama 6 cmolHocmu-
me Ha BMD (1,15%0,13 cpewy 1,21£0,11, p=0,08)
u BMC (2649,28+660,73 cpewy 2860,96+551,89 g,
p=0,22) ca no-uzpazeHu. HabatogaBa ce meHgeHuun
KbM no-Hucbk BMD T-score npu 24-mama nauueHmu
Hag 20-20g. Bb3pacm B cpaBHeHue ¢ 25 KOHMPOAU
om cbwama Bv3zpacmoBa epyna (-0,18+1,3 cpewy
0,48+1,27, p=0,07).

Mpu aHaau3 6 3aBucumocm om noaa, npexkuBeau-
me MomMyema/mMbxKe, KaKmo U Momudema/>keHu umam
no-HUCKU cmouHocmu Ha BMD, SDS BMD u BMC 6
cpaBHeHue cbc cbomBemHume KOHMPOAU, Kamo U3-
MEHEHUAMA ca No-NoguepmaHu NPU >KEHCKUA NOA, HO
He gocmuzam cmamucmudecka 3Hadumocm. Hau-ab-
HOPMHU Ca nokazameAume Ha KocmHomo 3gpabe npu
»>keHume, rekyBaHu 3a OAA. B cpaBHeHue ¢ KOHMpPOAU-
me-keHu BMD (p=0,02), BMD Z-score (p=0,04) u BMD
T-score (p=0,03) ca cuzHuukaHMHO no-Hucku, a BMC
e 3HaYuUMeAHo noHuxeHo (p=0,07). He ce ycmaroBaBa
pazauka 6 xapakmepucmukume Ha Kocmma Npu mbKe-
me ¢ OAA 6 cpaBHeHue ¢ mb>keme-KOHMPOAU.

Hama yuyacmHuk ¢ no-Hucka om ovakBaHama 3a
Bb3pacmma KM, Ymeper gecpuuyum (BMD Z-score<-1)
ce ycmanoBaBa npu 6/46 (13,04%) om npexxuBeaume
u npu 2/35 (5,71%) om koHmpoaume (p=0,26). C SDS
BMD<-1 ce npegcmaBam 5/22 (22,72%) om npexu-
Beaume momudema/keHu u camo 1/24 (4,16%) om
npexkuBeaume momuema/muixke (p=0,07). YmepeH ge-
uuum Ha KMI e cuezHUpukaHMHO No-4Yecm npu >Ke-
Hume, AekyBaru 3a OAA B8 cpaBHeHue ¢ keHume-KoH-
mpoau (28,57% cpewy 0%, p=0,04).

Cpeg yuyacmHuuume, HaBbpwuau 20 20g., 6/24
(25%) om npe>xkuBeaume u 2/25 (8%) om KOHMPOAU-
me umam BMD T-score mexgy -1 u -2,5 (p=0,12). C
T-score <-1 ce npegcmaBam 4/12 (33,33%) npe>xkuBe-
AU KeHU u 2/12 (16,66%) npexkuBeau mbxe (p=0,37).
Pazaukama 8 yecmomama Ha uHguBugume c T-score
<-1 npu >xeHume (33,33%) 6 cpaBHeHue c >keHume
KoHmMpoau (16,66%) He e cuzHudukaHmHa (p=0,36),
HO cpegHama cmoUHOCM Ha noka3zameAa Npu max
e 3HavyumeaHo no-Hucka (p=0,04). EgHa nauueHmka
(29 20g.) uma BMD Z-score -1,8 u T-score -2,5. Apyea
(22 20g.) ce npegcmaBa cbc BMD Z-score -1,4,

T-score -2,2 u gaHHuU 3a mpaBmamuuyHa ppakmypa
CcAeg Kpaa Ha AedyeHuemo.

HezaBucumume pakmopu, koumo 8 kombuHauua
Had-3Hayumo onucBam npomeHume 6 BMD (R*=79%)
npu myamuBapuauyuoHeH aHaau3 ca: kymyramuBHa
go3a K ($=-0,204, t=-2,871, p=0,006), TerecHa maca
(B=0,812, t=11,384, p<0,0001) u Godin Leisure-time
Activity score ($=0,233, t=3,276, p=0,002).

B cpaBHerue ¢ npexxuBeaume ¢ HopmarHa KMIT,
me3u ¢ ymepeH geguuum (83,3% om Koumo >KeHu)
umam pazAudHa aHMponomempuyHa Xxapakmepucmu-
Ka u meAecHa komnozuuus. (Taba. 4.) MoaoBuHama ca ¢
Hucko T u BMI, a abcoatomHume cmolHocmu Ha macm-
Ha maca, MyCKyAHa maca U aneHgukyAapHa MycKyaHa
Maca ca 3Ha4YuMoO NO-HUCKU. XOPMOHAAHUAM cmamyc
u buoAo2uYHUME MapKkepu Ha kaauueBo-thocpopHama
obmaHa mexxgy gBeme 2pynu He nokazBam pazaudus.
O6pamHo, HebaazonpuamHu noBegeHuyecku MogeAu
(HamareHa DA u momioHONYwWeEHe) ca no-yecmu npu
npexkuBeaume ¢ gecpuuum. Te umam no-maako akmuB-
HO Bpeme/cegmMuyHO U NO-HUCBLK NpoueHm om meax
nokpuBam npenopbkume 3a 3gpaBocroBra DA (33%
cpewy 46%), kKamo pa3zAukama He gocmueza Cu2HudU-
KaHmHocm, BepoamHo nopagu maakua 6pol cayyau.

MpexuBeaume 6e3 u ¢ gedpuyum Ha KOCMHa
naAbmHocm ce pazaudaBam cbwecmBeHo no me-
»Kecmma Ha noHeceHume mepaneBmuuHu 6b3getcm-
Bua. Bb3pacmma npu guazHo3zama u UHUUUaAHamMa
puckoBa epyna Ha 6orecmma ca egHakBu, HO 2/3 om
nauueHmume c gegpuuum ca AekyBaHu 6 no-paHeH ne-
puog u ¢ uHmeH3uBHa mepanua. CpegHama go3a KA
npu max e no-Bucoka (21,6£5,4 Gy cpewy 16,9%6,1
Gy, p=0,03), kamo go3za om 24 Gy e npuAo>XeHa npu
80% om obabueHume uHguBugu ¢ gecpuuum u camo
npu 34% om ocmaHaaume npexuBeau, rekyBaHu c
Abuemepanus (p=0,03).

Obcbkgane

Hacmoawomo u3caegBane e nvpBo no poga cu
y Hac u ycmaHoBaBa BroweHu xapakmepucmuku Ha
kocmHomo 3gpaBe cpegHo 13 20guHU cAeg Kpaa Ha
mepanua 3a OAA 8 gemcka Bv3pacm, ocobeHo npu
uHguBugume, gocmuzHaAu NbAHOAEMUE, U NPU XKEHU.
Bonpeku no-Bucokama uwecmoma Ha ocmeoneHus/
ocmeonopo3a npu »eHu B obwama nonyaauus, 20-
Aama yacm om u3caegBaHuama, pokycuparu Bbpxy
npexxuBeaume MX 8 gemcmBomo gokaagBam Hu-
cku nokazameau Ha KMIT npu mouyxkua noa (15-18).
CuzHupukaHmHo abHopmHume napamempu Ha KMIT
npu >xeHume, AekyBaHu 3a OAA 6 Hawama cepua u
npeobragaBaHemo Ha >keHckua noAa cpeg uHguBu-
gume c ymepeH gecpuuum Ha KMIT 68 omauyue om
nybaukyBaHume gaHHU mo2am ga 6bgam obacHeHu
¢ noHeceHume mepaneBmuuHu Bb3getcmBus. Bucok
npoueHm om npexuBeaume, HaBbpwuau 18 20g.,
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Tabauya 3.

IMokazamea MpexuBeau OAA Konmpoau 2
[TokazameAu Ha meaecHa

Bcuuku yuyacmuuyu n=46 n=35 KOMno3uuuAa u KoCmHa
BMC g 2511,5(635,5) 2656,2 (732,0) nABMHOCM

BMD g/cm? 1,12 (0,1) 1,17 (0,2)

BMD Z-score -0,017 (0,9)* 0,54 (1,2)

BMD T-score# 0,18 (1,3) 0,48 (1,3)

MacmHa maca kg 22,99 (9,9)*** 14,72 (9,31)
Myckyana maca kg 41,52 (12,1) 45,39 (12,9)
AMM kg 19,52 (6,4) 21,02 (6,8)
Mubxe n=13 n=13

BMC g 315433 (459,5) 3176,46 (395,4) AMM - Anengukynapra
Myckyana Maca

BMD g/cm’ 1,25 (0,1) 1,26 (0,9)

BMD Z-score 0,14 (0,8) 0,63 (1,2) # - 3a yuacmHuuu Hag 20-

BMD T-score# 0,36 (1,2) 0,5 (1,2) 20g. Bb3pacm: npexkuBeau
OAA mbyxke n=12; npexu-
Beau OAA xeHu n=12;

KeHu n=14 n=12 KOHMPOAU Mbyke n=13;

BMC g 2180,31 (431,61) 2519,17 (498,92) KOHMPOAU XeHu n=12

BMD g/cm’ 1,06 (0,1)* 1,16 (0,1) " CUPHUCUKAHMHa PAZALL

BMD Z-score -0,48 (0,8)" 0,76 (1,2) Ka C KOHMpPOAHama 2pyna

BMD T-score# 0,72 (1,2)* 0,47 (1,4) (* p<0.05; ** p<0,01; ***
p<0,0001)

NPEegUMHO OM >KEHCKU NOA, ca AekyBaHu B paHeH ne-
puog, ¢ Bucoku kymyaamuBHu go3u 'K u npu pazwu-
peHu uHgukauuu u Bucoka npenopbUuMeEAHa go3a Ha
KA. TMo-2orama yacm om obabueHume ¢ 24 Gy nauueH-
mu ca momudema. EgHa om Hal-2oAemume cucmemHo
npocaegaBaHu Koxopmu ¢ KOHBEeHUUOHAAHO AeveHue
3a OAA (St. Jude Lifetime Cohort Study, SJLIFE; n= 845)
gokaagBa cxogHu pejyamamu, kamo eguHcmBeHo
KA 8 go3a >24 Gy kopeAupa cuz2HugpukaHmHo ¢ SDS
BMD <-1 (OR 2,05), npu moBa >xeHume nokazBam
noBuweHa paHumocm cnpamo Bucokama paguome-
paneBmuuHa go3a (19). Maakuam GpolyvacmHuyu u
cAyvaliHama gucnponopuua Mexkgy havueHmume om
gBama noaa, rekyBaHu 6 no-paHHua BpemeBu nepuog
8 Hawama 2pyna He Hu no3BoaaBa kamezopuyHo 3a-
KatoueHue B nogkpena Ha moBa HabaogeHue, Bbnpe-
KU €gHONOCOYHUME pe3yamamu.
Xapakmepucmukama Ha npexkuBeaume >keHu C
ymepeH geduuum Ha KMI1 8 uzcaegBanama cepusa
npunokpuBa Hakou om puckoBume akmopu 3a
ocmeonopo3a Npu MeHonay3aaHu >keHu 6 obwama
nonyAauua - HUCKa MeAeCHa U MyCKYAHa mMaca, Hama-
AeHa gBuzameana akmuBHocm, miomioHonywene. Te-
2aomo uma 6aazonpuamer edpekm Bopxy KM,

ycmaHoBeH kakmo npu 3gpaBu toHowUu, maka u npu
Bv3pacmuu (20,21). Tol ce obacHaBa ¢ gupekmHus
HbuomexaHuveH ecpekm Bbpxy ckeaema, Kakmo u ¢ u3-
Becmen npomekmuBeH ehekm Ha MacmHama mbkaH
upe3 memaboauzupaHe Ha aHgpozeHume 6 ecmpo-
2eH. Hucku T u BMI kopeaupam ¢ abHopmHa KMIT u
8 gpyeu uzcaegBanun, kacaewu AekyBaHu 3a OAA uH-
guBugu (22-24). Muzuveckama akmuBHocm uma go-
KazaH ocmeozeHeH eipekm (25,26), onocpegcmBan
om myckyaamypama. CvwecmByBa noguepmana ko-
peaayuama mexxgy myckyaHama maca u KMIT, obek-
muBu3zupaHa kakmo 6 maaga, maka u 8 HanpegHaAa
Bv3pacm (27). MyckyaHama maca u Had-8eve myc-
KyAHama cuAa Ha kpalHuuume, e CU2HUUKAHMHO
u cuaHo acouuuparHa ¢ KMIT npu 493 uHguBugu 6
gbAr2ompalHa pemucua Ha OAA om kKoxopmama Ha
SJLIFE, ouepmaBalku nomeHyuaAHama poAA Ha UH-
mepBeHuuu, HacoueHu Kbm ykpenBaHe Ha Myckyaa-
mypama 3a nogobpaBaHe Ha kocmHomo 3gpabe (28).
B mo3u cMUCBA 3HAYUMEAHO HamaAeHUme MYCKYAHa
maca (LM u ocobeHo AMM) u DA Ha xxeHume ¢ gedpu-
uum B8 cpaBHeHue c ocmaHaaume npexkuBeau, Kakmo
U € KOHmMpoAHama 2pyna, ca puckoBu chakmopu 3a
nocaegBawo 3agbabouaBaHe Ha HaauuHUMEe owe 6
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beaueBa, MuneHa U. u compygHuyu

Tabauya 4.
Mokazamea MpexuBeau c BMD Mpexu6Beau c BMD i
SDS >-1 SDS<-1 AHMponomempu4HU
n=40 n=6 nokazameaAu, meAecHa
Pvcm cm 16,06 (10,9) 163,4 (8,2) KomMno3uyua u gu3udecka
akmuBHocm npu npexu-
Tezno kg 69,61 (18,5)* 52,66 (14,5) Beau OAA c U Be3 gedpu-
BMI kg/m? 25,26 (5,0)** 19,44 (3,2) UM Ha KOCMHa maca
BMI Z-score 0,76 (0,9)** -0,67 (0,4)
MacmHa maca kg 23,96 (10,1)** 16,51 (4,51)
MyckyaHa maca kg 42,77 (11,9) 33,18 (10,3)
AMM kg 20,24 (6,4)* 14,72 (4,9)
BMC g 2590,7 (627) 1983,2 (419)
BMD g/cm? 1,14 (0,1)* 1,0 (0,1)
BMD Z-score 0,19 (0,7)*** -1,42 (0,3)
BMD T-score 0,16 (1,1)** -1,9 (0,6)
MHuguBugu ¢ DA, 46 33
cbomBemcmBawa Ha
npenopbkume %
AkmuBHo Bpeme/ 271 (244) 230 (255)
CEgMUYHO (MUH/cegm)
A ] GLAs - Godin leisure-time
GLAs 25,03 (20,8) 25,0 (21,4) activity score
ExpaHHo Bpeme 206 (105) 126 (66) * — cuzHUCPUKAHMHa pa3Au-
(MuH/gH) Ka C KOHMpoAHama 2pyna
TiomioHonyweHe % 33 50 (* p<0,05; ** p<0,01;
p<0,0001)

paHHama um 3parocm abHopmHocmu B8 nokazameau-
me Ha kocmHomo 3gpaBe. CaegBa ga ce omuyuma u
nepcnekmuBama 3a paHHO omnagaHe Ha 3awumHama
poAa Ha ecmpoezeH 8 KoHMeKcMa Ha homeHuuaAHa,
UuHgyuupaHa om mepanuama oBapuasHa Hegocma-
mbuHocm B no-kbcHua um xxuBom. CoBpemeHHume
mepaneBmuuHu NpomMokKoAu ca macHo 066bp3aHu ¢
UHUUYUaAHUA puck Ha 6oaecmma, koemo BeposmHo
we NPoOMEeHU meXkecmma U Cchekmbpa Ha KbCHUMme
epekmu. Bce nak, Bucokusm 6pol o3gpaBeau, aeky-
BaHu go HAYaAOMO Ha MUAEHUYMA U pa3wupeHumeuH-
gukayuu Ha KOCMHO-MO3bvHama mpaHcnAaHma-uua
npu MX B8 nocregHume 2oguHu 06ocobaBam cneuudpuu-
Ha 2pyna Ha npexxuBeau 6 maaga Bb3zpacm ¢ BroweHo
KocmHo 3gpaBe. Cpeg max >KeHUmMe, NOGAOXKEHU Ha UH-
meH3uBHO AeveHue ce npegcmaBam ¢ no-Bucok puck,
nomeHuupaH om HamaaeHa gBuzameaHa akmuBHocm.
Yecmomama Ha uHguBugume c ymepeH gepuuyum
Ha KMIT 8 Hacmoawama cepua (13%) e omHocumen-
HO no-Hucka 6 cpaBHeHue ¢ nybaukyBaHumegaHHu, a
Hucka KM, geduHupaHa cnopeg kpumepuume Ha
ISCD He ce ycmanoBaBa npu HUMO eguH om u3caeg-
Barume. B no-zoaama epyna ¢ npubauzumeAHoCbWUA
uHMeH3umem Ha AedeHue U go3u Ha KA, oueHeHa Ha

cpegHo 30 20g. Bvb3pacm npu 2 Nbmu NO-gbAbe Ne-
puog cAeg Kpaa Ha AeyeHUemo, yecmomama Ha
uHguBugu ¢ gecpuuum Ha KMIT e 24% (6 36% npu
mbxe u 16% npu xeHu) (16). CaegBa ga ce B3eme
nog BHumaHue, uye npexkuBeaume 6 Hawama cepus ca
cpaBHumeaHo maagu. Bvzpacm Hag 30 2oguHu npu
oueHka Ha kocmHomo 3gpaBe yBeauuaBa gBa nbmu
pernamuBHua puck 3a HamareHa KMIT B8 cpaBHeHue
€ no-paHHa Bb3pacm npu uzcregBaHemo. B gamcka
Koxopma om 346 npexxuBeau (cpegHa Bb3pacm 24,5
2; nepuog Ha npocaegaBaxe 16,7 2), yvecmomama Ha
ymepeH gecpuuum Ha ueromerecHama KMIT caeg
OAA (n=166) e 40%, a Ha mexbk - 10% (23). B ce-
pua om 89 nauuenmu ¢ OAA u HXA oueHeHu Ha npu-
6Au3zuMeAHo cbwama Bv3pacm u B cbwun cpok caeqy
Kpas Ha mepanuama Benmiloud et al. ycmanoBaBam
yecmoma Ha ymepeH gecpuuum om 49% u mexok -
8 okoao 10%, HO 6AuU30 20% om yyacmHuuume ca
AekyBaHu ¢ mpaHcnaadimauus (10). ToBeyemo om
me3u npoyuBaHua oueHaBam npegumMHO pea2uoHaAHU
nokazameau Ha KMI1. M3caregBarama om Hac ueao-
meAecHa KMIT ompazaBa ocHoBHO cbcmoaHuemo
Ha KopmukaAHumekocmu. TpabekyaapHume Kocmu
(AymbaaHU npewaeHu, pemopasHa wulika) umam no-
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uimer3uBer memaboAu3bm U ca no-nogamauBu Ha
HebAazonpuamHo mepaneBmuuro Bb3geticmBue (29).
IMpomeHume B max HacmbnBam no-paHo u ca No-Mex-
ku B cpaBHerue ¢ me3u 6 kopmukaaHama kocm (15,16).
LlenomeaecHomo u3caegBane He nozBoaaBa ouena-
Banemo Ha KMI1 kamo BoaymempuueH nokazamen,
upe3 Koemo ce KOMneHcupam Hegocmambuume Ha
gByu3zmepHua mogea u ce Heympaau3upa epekma om
20AemuHama Ha u3caegBaHama kocm. B mo3u cmucoa
ca u npenopbkume 3a u3caegBaHe He camo Ha ueaome-
AecHama KMTT, Ho u Ha KMIT Ha aymbarHuU npewneHu
Kamo no-uHopmamuBHa B cpaBHeHue ¢ ocmaHaAume
obaacmu, ocobeHo npu geua u maagu Bb3pacmHu, Ka-
kBamo memoguka npu Hac He e NpuAazaHa.

N3caregBaHemo Hu He ycmaHoBaBa pazauka 6
KMTIT npu uHguBugume nog 18-20g. Bb3pacm B cpab-
HeHue ¢ BpbcmHuuume um cpegHo 13 20g. caeg kpas
Ha AeyeHuemo. Bv3moxkHo e moBa ga e BcaegecmBue
,HaBakcBarne” B pazBumuemo Ha ckerema caeq
npekapaHomo 3aboaaBaHe, owe noBeue ue 12/19
(63,2%) om meax ca guazHOoCMuUyUuUpaHu npegu 5™ cu
20guHa, a ocmaHaaume 7 (36,8%) ca Ha Bb3pacm nog
10 2oguHu npu 3aBbpwBaHe Ha mepanuama. AOKOA-
Komo uHmeH3uBHomo HampynBaHe Ha KocmHa maca
HacmwbnBa npe3 nybepmema, npu 20Aama vacm om
Hawume nauyueHmu 6oAecmma u AedeHuemo U He UH-
mepgepupam ¢ Mo3u KpumudeH 3a pazBumuemo Ha
ckerema nepuog. AekyBaHume 3a OAA geua obauve
ce npegcmaBam (Ha Bv3pacm cpegHo 15 20g.) cbe
Cu2HUPUKAHMHO no-Hucku HuBa Ha Bumamun D, kaa-
uud, pocpop u gBueamearHa akmuBHocm. Camo 5%
om max umam cbomBemHa Ha npenopbyuMeAHama
DA, a GLAs u akmuBHomo cegmuuHo Bpeme Bb3au-
3am cbomBemuo Ha 40% u 60% om me3u npu geua-
ma-koHmpoau. NMNpu moBa, 13 (68,4%) ca Ha Bb3pacm
go 16 2oguHu u 8 (42%) owe He ca 3aBbpwuau ny-
6epmemuomo cu pazBumue.

MpegBug gokazanama poaa Ha (DA 3a kocmHama
MuHepaauzauua B8 gemcko-toHoweckama Bb3pacm u
3HaveHuemo U Ha He3aBucum npegukmop Ha KMI1 B Ha-
wemo uzcaegBane, Bbnpexku auncama Ha 3Havumu ab-
HopmHocmu B kocmHumMe napamempu npu AekyBaHume
3a OAA geua, maxHama Cu2HUgpuUKaHMHoONO-HUcKa gBu-
2ameAHa akmuBHocm cbyemaHa C Ha-MaAeHU CepYMHU
HuBa Ha Bumamun D u HapyweHun B8 kaauueBo-cpocop-
Hama obmaHa 2u nocmaBam 6 puck om cybonmumaneH
uHguBugyaneH nuk B8 mMuHepaAuzauuama Ha ckeaema u
nocaegBawa paHHa mopbugHocm.

Bb3npuemume B8 xoga Ha mepanuama cmepeomu-
nu Ha obe3gBurkBaHe noka3zBam u3zpazeHa ycmouluu-
Bocm u npeogoaaBaremo um caeg Kpaa Ha AedeHuUemo
e mpygHo. [Nog 50% om npexxuBeaume 6 gbazompad-
Ha pemucua caeg HeonAazma 8 gemcmBomo umam
DA, agekBamta Ha npenopbuumesHama (30). Dusu-
yecka akmuBHocm, BkAatoueHa paHo caeq 3aBbpwBaHe
uAu gopu owe B xoga Ha mepanuasma nogobpaBa 6

no-2oaama cmenet u no-edpekmuBro KMI u Hampyn-
BaHemo Ha kocmHa maca, omkoakomo Bb3npuemama
6 no-kbcHu cpokoBe uau Bb3pacm (24). 3amoBa Bpe-
MEMO 3a NPOMAHA Ha cCMepeomunNuMe e 0M KpUMUYHO
3HavdeHue. Ob6yueHue u momuBayua Ha nauueHmume
u cemeticmBama um 3a 3gpaBocaoBHu noBegeHuecku
mogeau, BbBexkgaHe Ha npozpamu 3a uzuvecku yn-
pakHeHus, uerauwu yBeauuaBare u ykpenBare Ha Myc-
KYAHamMa maca, XpaHumeAeH peXKum C gocmambueH
npuem Ha kaAauud u Bumamun D, kKakmo u cynaemeHma-
uua npu Heobxogumocm, ca C Hal-20AaM NOMEHUUAA
3a nogobpaBaHe Ha kocmHomo 3gpabe npu AekyBaHu-
me 3a OAA 8 gemcmBomo. AbazompatHuam edgekm
Ha uHmepBeHyuoHaaHUMe npozpamu Bce owe He e Ka-
me20puYHO goka3aH, HO MoXke ga 6bge onmumu3upaH
ype3 paHHO HavyaA0 U gocmambyHa NPOgbAKUMEA-
Hocm Ha Bb3gedcmBuemo (31).

Maakuam 6pol yyacmHuuu € HeCbMHeH He-
gocmambk Ha Hacmoawomo u3caegBaHe. Mo ma3zu
npuuuHa uzBogume moz2am ga ce pazzaexkgam Kamo
nbpBoHavuarHu, a camomo u3zcaegBaHe - kamo nu-
AomHo. PagwupeH aHaau3, BkatouBaw, rekyBaHume
3a OAA om mpume HauyuoHaAHU ueHmpoBe 6u no3-
BoAUA NO-Kamez2opuUHU 3akAtoHueHUa u Bu ovepman ¢
no-2oAamMa Npeyu3zHocm npobAemume Ha KOCMHOMO
3gpaBe npu mazu cneyuduyHa mapaema 2pyna.

3akAloyHue

MNpu uzcaegBaHe Ha nauueHmu 6 gbaezompadHa
pemucusa Ha AekyBaHa 6 gemcmBomo OAA Hue ycma-
HoBaBame no-Hucka KMIT, BkalouumeAHo cbobpaszeH
¢ Bv3pacmma Z-score, OKOAO nepuoga Ha nocmuaa-
He Ha uHguBugyaaHua makcumym, B8 cpaBHeHue cbe
3gpaBu koHmpoau. Bonpeku ye yacm om GoaHume
ca npembpneAu no-uHmerH3uBHa mepanus, npexxuBe-
Aume Hamam mexka yBpega. Haauue e obaue puck
3a kocmHomo um 3gpaBe, koimo ce ouyakBa ga Ha-
pacmBa ¢ Bb3zpacmma. BauaHuemo Ha (DA e HegBy-
cmucaeHo. Ta e edpekmuBer u 6e3onaceH uHcmMpy-
MeHM 3a npogurakmuka u omcpouBaHe Ha KbCHama
mopbugHocm, kamo npu moBa He u3uckBa 20aam
MamepuaAeH pecypc. HacoueHo u puck-aganmupaHo
npocaegaBane Ha KMIT npu nayueHmume ¢ mepanusa
3a OAA 8 gemcmBomo e cvbwecmBeH komnoHeHm 6
gbA20CPOYHAMa KOMNAEKCHA 2pudKa.
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Abstract

Aim: The aim of this study is to evaluate the bone health and to determine the factors affecting bone mineral
density (BMD) in long-term survivors of childhood acute lymphoblastic leukemia (ALL).

Methods: We compared 46 long-term survivors, aged 9-32 years (mean age 20,616,2 y), to 35 age- and sex-
matched controls and assessed anthropometric features and biochemical and hormonal parameters. BMD, BMD
Z-score, bone mineral content (BMC), fat mass (FM), lean mass (LM) and appendicular muscle mass (AMM) were
measured by whole body Dual-energy X-ray absorptiometry (DEXA). Participants’ physical activity (PA) was as-
sessed by questionnaires and interview.

Results: Compared to controls, ALL survivors and especially those older than 18y had significantly lower
BMD Z-scores (-0,017£0,88 vs 0,54£1,16, p=0,016 and -0,18£0,85 vs 0,69%1,18, p=0,003, respectively). Survivors
younger than 18 y had BMD, BMD Z-score and BMC similar to those of their healthy peers, but lower serum lev-
els of vitamin D, calcium and phosphorus, as well as reduced PA. Female survivors had significantly lower BMD
(p=0,02), BMD Z-score (p=0,04) and BMD T-score (p=0,03) compared to female controls. No participants had SDS
BMD lower than -2. The frequency rate of BMD Z-score below -1 was 13% among survivors and 5,7% among
controls (p=0,26) and such S-scores were significantly more frequent among female survivors. ALL patients with
BMD Z-score below -1 had lower weight and BMI, FM and AMM, and experienced reduced PA. They were treated
with more intensive therapy. Multivariate analysis indicates that cumulative glucocorticoid dose, weight and PA
parameters are all independent predictors of low BMD in survivors.

Conclusion: Long-term childhood ALL survivors have lower BMD and BMD Z-scores at an age close to their
individual bone mass peak compared to controls. Females treated with intensive therapy are at a higher risk of
low BMD and this risk is increased by their low PA. Increasing PA is a safe and effective means to preventing and
delaying the late morbidity.

Key words: bone mineral density, acute lymphoblastic leukemia, long-term survivors
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Introduction

Multiple factors affect bone health in individuals
following successful treatment of childhood acute lym-
phoblastic leukemia (ALL). The disease, which occurs
at an early age, interferes with skeletal growth and min-
eralization either through direct leukemic infiltration or
indirectly. Treatment factors such as high cumulative
doses of glucocorticoids (GC) and chemotherapeutic
agents have been shown to affect osteoblastic activi-
ty and proliferation. Cranial radiotherapy (CR) induces
permanent hormonal deficits (related to growth hor-
mone, gonadotropins, and sex steroids) that suppress
bone mineralization during puberty - a period critical
for bone development - and bone repair throughout lat-
er life. Moreover, the prolonged immobilization during
therapy and the adoption of unhealthy behaviors after
the completion of an otherwise successful treatment
can further increase disturbances in bone metabolism
(1-5). All of these processes presuppose a low individu-
al bone mass peak and a risk of early osteopenia/osteo-
porosis, as well as subsequent morbidity and disability.

Although studies on the subject abound, the long-
term effects on the bone health of survivors of child-
hood ALL remain controversial. Some studies have
reported an almost complete recovery or a lack of
significant bone mineral density (BMD) deficits after
therapy (6,7), while others describe persistent and sig-
nificant BMD decline (8,9). With modern effective ther-
apy, ALL survivors form the largest and most rapidly
growing population among childhood cancer survivors.
Medical professionals thus need to timely identify and
adequately manage the bone health problems in these
individuals, as they enter their early adulthood.

The objective of this study is to evaluate the bone
health of long-term childhood ALL survivors treated and
followed-up at a single tertiary center and to determine
the factors affecting their BMD.

Patients and methods

We evaluated 46 patients aged 9 to 32 years
(mean age 20,6£6,2 years) who were in remission
for > 5 years following the completion of treatment.
They had all been diagnosed and treated before 18
years of age in the period between 1988 and 2012 (a
25-year period) at the Clinic of Paediatric Hematol-
ogy and Oncology in accordance with current ther-
apeutic ALL protocols (Dana Farber Cancer Institute
(DECI) Consortium protocol 87-01, BEM 1998, ALL
IC-BFM 2002, BFM 2002). Data concerning initial
disease characteristics and treatment were extracted
from patients' medical records. Mean age at diagno-
sis was 83,6 = 55,0 months; 32,6% of all patients
were stratified in a high-risk group.

Twelve (26,1%) patients (9 <18 and 3 >18 years at study
evaluation) were only treated with chemotherapy (CT),
34 (73,9%) - with both CT and CR. Five (10,9%) had
subsequent conventional CT for relapse, and only one
of them was treated with myeloablative CT followed by
hemopoietic stem cell transplantation. The frequency
and total dose of CR and the cumulative dose of GC
were significantly higher in survivors aged >18 than in
survivors under 18 because treatment took place over
an earlier period and according to the recommenda-
tions of the current DFCI protocol, 88,9% and 52,6%,
(p=0,007), 17,6+7,9 Gy and 7,3£7,6 Gy, (p=0,04), and
6,6£2,8 g/m? and 4,7£2,3 g/m? (p=0,01), respectively.
The total dose of CR was 24 Gy in 14/46 (30,4%), 18
Gy in 3/46 (6,5%), 12 Gy in 12/46 (26,1%), and 14 Gy
in 5/46 patients (10,8%). Equal proportions of patients
within the male and female groups were treated with
CR (p = 0,54), both in the whole sample and in the
groups below and above 18 years of age. At the time
of the evaluation, the mean age of the patients who
received 24 Gy was higher (p=0,001) than that of those
treated with a lower dose or without CR. Sixty-four
percent of females and 30,8% of males (p=0,04) were
irradiated with 24 Gy. The mean follow-up period was
11,3%4,4 years (range 5-25 years), 8,3+2,0 years and
13,5%4,3 years in the age groups below and above 18
years, respectively.

The control group consisted of participants’ sib-
lings, the medical staff’s children and acquaintances,
medical students and physicians, and included 35 age-
and sex-matched healthy individuals, 10 of them <18
and 25 >18 years of age. Table 1 presents the demo-
graphic and anthropometric characteristics of the par-
ticipants.

We assessed anthropometric parameters during a
day-long visit to the clinic. Height was measured with
an accuracy of 0,5 cm using a wall-mounted stadiom-
eter and having patients wear no shoes. Weight was
measured to the nearest 100 g, using an electronic bal-
ance scale and having patients only wear light under-
clothes. We used the weighted average of three succes-
sive measurements. BMI was calculated and presented
following standard procedure (kg/m?).

After the participants spent 12 hours fasting over-
night, we collected blood samples for biochemical and
hormonal tests (Calcium, Phosphorus, Magnesium,
Vitamin D, PTH, Thyroid-stimulating Hormone (TSH)
and FT,, Luteinizing Hormone (LH), Follicle stimulating
Hormone (FSH), Insulin Growth Factor-1 (IGF-1)). An
IGF-1 Z-score was calculated for each participant us-
ing sex- and age-adjusted reference range and median
values. Male hypogonadism was defined as serum tes-
tosterone levels < 8 nmol/L and increased or decreased
FSH and LH levels, above 10 mlU/ml and below the
reference limit, respectively (10). The gonadal function
in female participants was evaluated on the basis of
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spontaneous menarche, the regularity of participants’
menstrual cycle and the use of hormonal replacement
therapy. The albumin/creatinine ratio in the morning
urine sample was used as a surrogate marker of pa-
tients’ renal function; no abnormality was detected.

We collected information about current health
problems, medication intake, and previous fractures by
means of a questionnaire and an interview. No patient
had had GH replacement therapy. No participant was
taking calcium/vitamin D supplements. One female
patient treated with myeloablative CT was undergoing
hormone replacement therapy for ovarian failure, and
one of the female controls was using oral contracep-
tives. One patient was on anticonvulsants.

We used questionnaires and structured interviews
with each participant to collect information about pa-
tients’ physical activity (PA) related to routine daily ac-
tivities and during leisure time (type, duration, frequen-
¢y, and intensity) and daily screen time. We calculated
Godin Leisure-time Activity Scores (GLAs) (11) and the
time spent in intensive and moderate physical activity,
sport and active transportation (min/week), which we
call ,active time/week”. PA was judged to meet recom-
mendations when participants < 18 years of age spent
60 min/day in intense/moderate activity and partici-
pants > 18 years of age spent 150 min/week (12).

All patients’, including those < 20 years of age
(mean age 14,9 years, median 15,4 years), bone min-
eral content (BMC) and BMD were measured by total
body Dual-energy X-ray Absorptiometry (DEXA, Lunar
Prodigy). BMD Z-scores were generated on the basis
of sex- and age-standardized reference values (USA,
Combined NHANES/Lunar Total Body Reference Pop-
ulation (v. 112)) without further adjustment to height.
Normal Z-score (bone health) was defined at > -1.
The analysis used ,moderate BMD deficit” defined as
BMD Z-score < -1 and > -2 because the study partic-
ipants were young, the sample was relatively small,
and there were no participants whose bone mass was
low for age (SDSBMD < -2). We also analyzed the
T-scores of 24 survivors and 25 controls > 20 years of
age without interpreting them as ,osteopenia”/,oste-
oporosis” (according to the recommendations of the
International Society for Clinical Densitometry, ISCD
and of the Bulgarian Society of Endocrinology, BSE)
(13,14). Total body fat mass (FM), lean mass (LM) and
appendicular muscle mass (AMM) as a surrogate for
the skeletal muscle mass were also analyzed.

We used SPSS for Windows, Ver. 20.0 to carry out
our quantitative analysis. We present descriptive statis-
tics, Student’s tscores, ANOVAs comparing mean val-
ues and relative shares when the samples are normally
distributed and Man-Whitney’s non-parametric U-crite-
ria when data are not normally distributed, correlation

analyses (Pierson’s r-coefficient and Kendall’s t-b coef-
ficient) and linear regression analyses. Differences are

statistically significant when p<0,05.

We did not compare the BMD of patients with CR
to that of patients without CR because a relatively large
share of participants > 18 years of age had been irradi-
ated and a significant number of children who had not
undergone radiotherapy had still incomplete pubertal
development. A comparison of DEXA parameters by
treatment protocol was not appropriate, since only three
patients treated according to the DFCI protocol were not
irradiated versus 12 of those treated according to BFM
protocols and a high percentage of subjects < 18 years
of age had been treated according to BFM protocols.

Results

No survivor showed evidence of growth hormone
deficiency (mean SDSIGF-1 2,41%2,2). Serum levels of
PTH, thyroid hormones, LH, FSH, testosterone and es-
trogen did not differ between patients and controls.
Hypogonadotropic hypogonadism was detected in
one male patient. Although significantly lower than
those of the controls, patients’ serum levels of calcium
and phosphorus remained within reference values. Vi-
tamin D levels were significantly inferior in survivors
than in controls, with differences being higher among
children. The difference remained significant after
adjusting for the season in which the samples were
collected (15,97+6,55 ng/ml vs 37,3 2,3 ng/ml, p<
0,0001). (Table 2).

Compared to controls, ALL survivors had reduced
PA and a longer screen time. Only 44% of them met
the recommendations for healthy PA, against 69% of
their healthy peers (p=0,03). In their daily lives they
spent nearly 40% less time being active per week
(p=0,04), and their screen time exceeded the screen
time of the controls by 30% (p=0,01).

Participants’ BMC and BMD are presented in
Table 3. Compared to controls, patients in long-term
ALL remission had lower total body BMD and BMC
absolute values and significantly lower BMD Z-scores
(-0,017£0,88 vs 0,54%1,16, p=0,016). Survivors young-
er than 18 years of age did not have BMD (1,07+0,10
vs 1,07% .18 g/cm?, p=0,94), SDSBMD (0,22+£0,89 vs
0,16x1,07, p=0,87) and BMC (2315,62£556,72 g vs
2144,31896,89 g, p=0,59) significantly different from
those of their healthy peers. Patients older than 18
years of age presented with significantly lower BMD
Z-scores (-0,18 0,85 vs 0,69+1,18, p=0,003) and inferi-
or BMD (1,15%0,13 vs 1,21£0,11, p =0,08) and BMC
(2649,28+660,73 vs 2860,96£551,89 g, p=0,22) com-
pared to controls in the same age group. There was
a tendency toward lower BMD T-scores in the 24 pa-
tients > 20 years of age compared to the 25 controls in
the same age group (-0,18+1,3 vs 0,48+1,27, p=0,07).

When data were analyzed by sex, both male and-
female survivors presented with lower BMD, SDSB
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Table 1.

Parameters Survivors (n=46) Controls (n=35)
Demographic and anthro-
pometric characteristics of Age at evaluation, 20,6 (6,2) 22,0 (6,3)
the participants y mean (SD), range (9-322) (9-322)
<182 19 (41,3%) 10 (28,6%)
>18e 27 (58,7%) 25 (71,4%)
M:F (%) 52,5:47,8 54,3:45,7
Anthropometry
mean (SD)
Height, cm 164,8 (10,5) 169,2 (12,0)
Height Z-score -0,1(0,97) " 0,38 (0,92)
Weight, kg 67,4 (18,8) 62,5 (16,4)
BMI kg/m? 24,5 (5,2) ** 21,4 (3,8)
BMI Z-score 0,58 (1,0) *** 0,31 (0,75)
* p<0,05; ** p<0,005; *** p<0,0001)
Parameters mean (SD) Survivors (n=46) Controls (n=35) el
Biochemical and hormonal
Ca mmol/I 2,41 (0,1)* 2,47 (0,11) parameters of the partici-
P mmol/I 1,16 (0,3)* 1,27 (0,3) pants
Vit D ng/ml 19,79 (10,0)** 28,9 (12,1)
PTH pg/ml 38,92 (18,2) 35,3 (19,6)
IGF-1 SDS 2,41 (2,2) 1,74 (1,9)
TSH mIU/I 2,32 (0,8) 2,11 (1,1)
FT, pmol/| 13,73 (1,6) 13,8 (1,5)
LH mIU/ml 56 (7,8) 4,96 (2,5)
FSH mIU/ml 53 (51) 4,87 (1,9)
Testosteron nmol/I 9,40 (9,9) 10,48 (10,5)

MD and BMC than the age-matched healthy controls.
The distortions were greater in females than in males,
but did not reach statistical significance. Women > 18
years of age treated for ALL presented with the most
abnormal parameters. BMD (p=0,02), BMD Z-scores
(p=0,04) and BMD T-scores (p=0,03) were significantly
lower in female survivors than in controls and BMC was
considerably reduced (p=0,07) in survivors. There was
no significant difference in DEXA parameters between
men treated for ALL and male controls.

No participant presented with a low for age BMD.
Six out of 46 (13,04%) survivors and 2/35 (5,71%) con-
trols (p=0,26) had moderate deficit (BMD Z-score <-1).
Five out of 22 (22,72%) female survivors and only 1/24
(4,16%) male survivors presented with SDSBMD < -1.
Moderate BMD deficit was significantly more frequent
in females > 18 years of age treated for ALL than in
female controls (28,57% vs 0%, p 0,04).

Among participants > 20 years of age, 6/24 (25%)
survivors and 2/25 (8%) controls had a BMD T-score >

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

-1 and <-2,5 (p=0,12). Four out of 12 (33,33%) female
survivors and 2/12 (16,66%) male survivors presented
with T-scores <-1 (p = 0,37). The percentage of women
with a T-score < -1 in the patients’ group was similar
to that in the controls’ group (33,33% vs 16,66%, p =
0,36), but the mean value of this parameter was signifi-
cantly lower after treatment (p = 0,04). One patient (29
yo.) had a BMD Z-score of -1,8 and a T-score of -2,5.
Another patient (22 yo.) presented with a BMD Z-score
of -1,4, a T-score of -2.2 and a history of post-traumatic
fracture after therapy completion.

Together, the cumulative dose of glucocorticoids
(p=-0,204, t=-2,871, p=0,006), body weight ($=0,812,
t=11,384, p<0,0001) and Godin Leisure-time Activity
score (B=0,233, t=3,276, p=0,002) explained 79% of
the variation in BMD in a multivariate analysis. Com-
pared to survivors with normal BMD, survivors with a
moderate BMD deficit (83,3% of them were women)
had different anthropometric characteristics and body
composition. (Table. 4.) Half of them had lower weight

Endocrinologia vol. XXIIV Ne2/2019




Belcheva, Milena |I. et al

and BMI, and their absolute FM, LM and AMM values
were significantly lower than those of survivors with
normal BMD. The hormonal tests and calcium and
phosphorus serum levels were similar between the two
groups. In contrast, unhealthy behavioral patterns (such
as reduced PA and smoking) were more common in
survivors with deficits. They spent less active time per
week and a lower percentage of them met the recom-
mendations for healthy PA (33% vs 46%), with the dif-
ference failing to reach statistical significance possibly
due to the small number of cases.

Survivors with and without BMD deficit differed
significantly in terms of the burden of the therapy they
had undergone. The age at diagnosis and the initial dis-
ease risk group were similar, but 2/3 of the patients
with deficit were treated in an earlier period and with
intensive therapy. Their mean CR dose was higher
(21,6+5,4 Gy versus 16,916,1 Gy, p=0,03), and 80%
of them have been irradiated with 24 Gy compared
to only 34% of survivors without deficits treated with
radiotherapy (p=0,03).

Discussion

This is the first study to evaluate the bone health
of childhood ALL survivors in Bulgaria. We identified
distorted bone parameters an average of 11 years after
treatment completion, especially in individuals above
18 years of age and in women. Despite the higher re-
ported incidence of osteopenia/osteoporosis in women
in the general population, most of the studies focused
on survivors of childhood hematologic malignancies
have reported low BMD in males (15-18). The intensity
of therapy explains the significantly abnormal DEXA pa-
rameters in women treated for ALL in our sample and
the prevalence of females among the individuals with
moderate BMD deficits - two trends in contrast with
the patterns reported in existing publications. A high
percentage of ALL survivors over 18, mainly females,
had been treated during an earlier period, with high
doses of GC, extended CR indications, and a signifi-
cantly higher recommended dose of CR. The majority
of patients irradiated with 24 Gy were girls. One of the
largest systematically monitored cohorts treated with
conventional ALL therapy (St. Jude Lifetime Cohort
Study, SJLIFE; n = 845) reported similar results.

Only doses of CR > 24 Gy correlated significantly
with SDSBMD < -1 (OR 2,05), and women presented
with higher vulnerability to this CNS radiotherapy dose
(19). The small number of participants and the occa-
sional disproportion between the patients of both sexes
treated during the earlier time period in our group did
not allow for us to make a definite conclusion in support
of this observation, despite the unidirectional results.

The women with moderate BMD deficits in our

sample share some of the same risk factors for osteo-
porosis that menopausal women in the general popu-
lation typically exhibit - low body weight and muscle
mass, decreased PA and smoking. Body weight has a
beneficial effect on BMD and the latter appears both in
healthy adolescents and in adults (20,21). The increased
biomechanical load on the skeleton and the protective
effect that the adipose tissue produces by metabolizing
androgens into estrogen explain this beneficial impact.
Low weight and BMI correlate with a low BMD discov-
ered by other studies on ALL survivors (22-24). Physical
activity has a marked osteogenic effect (25,26), me-
diated by musculature. There is a positive correlation
between muscle mass and BMD both among children
and adults (27). The individual muscle mass and, espe-
cially the muscle strength of the extremities, is signifi-
cantly and strongly associated with BMD for the 493
individuals in long-term remission in the SJLIFE cohort,
indicating the potential role of muscle strengthening in-
terventions in maintaining bone health (28). Therefore,
the reduced muscle mass (LM and especially AMM)
and the lower PA that characterize women with BMD
deficits in our series increase the risk of deterioration of
bone abnormalities detected in their early adulthood in
later life. Itis also possible that estrogen loses its protec-
tive role in the context of a potential therapy-induced
ovarian failure in their further life. Modern therapeutic
protocols are more adapted to the initial disease risk,
which is likely to reduce the range and the severity of
late effects. However, the high number of survivors
treated before 2000 and the extended indications of
transplantation in children with hematologic malignan-
cies over the past decades result in a specific group of
young survivors with impaired bone health. The wom-
en subjected to intensive therapy are at a higher risk,
additionally exacerbated by their reduced PA.

The incidence of moderate BMD deficits in ALL
survivors within our series (13%) was lower than that
previously reported, and low BMD defined according
to ISCD criteria was not detected in any of the partici-
pants. In a larger cohort treated with a similar intensity
and similar doses of CR and evaluated at a mean age
of 30 years, the incidence of individuals with low BMD
was 24% (36% in males and 16% in females) after a fol-
low-up period about twice longer than the one of our
study (16). It should be noted that the survivors in our
sample are relatively young. The risk of reduced BMD
increases twofold when survivors are assessed in their
30s compared to when the tests are performed at an
earlier age. In a Danish cohort of 346 childhood cancer
survivors (mean age 24.5, follow-up period 16.7 years),
the incidence of a moderate BMD deficit in ALL survi-
vors (n=166) was 40% and the incidence of a severe defi-
cit - 10% (23). Among 89 childhood AL Land Non-Hod-
gkin lymphoma survivors assessed at approximate ly the
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Table 3.

Parameters Survivors Controls
mean (SD) DEXA characteristics of the
participants
All Participants n=46 n=35
BMC g 2511,5(635,5) 2656,2 (732,0)

BMD g/cm? 1,12 (0,1) 1,17 (0,2)

BMD Z-score -0,017 (0,9)* 0,54 (1,2)

BMD T-score# -0,18 (1,3) 0,48 (1,3)

Fat mass, kg 22,99 (9,9)***

14,72 (9,31)

Lean mass, kg 41,52 (12,1)

4539 (12,9)

AMM kg 19,52 (6,4) 21,02 (6,8)
Males n=13 n=13

BMC g 3154,33 (459,5) 3176,46 (395,4)

BMD g/cm? 1,25 (0,1) 1,26 (0,9)

BMD Z-score 0,14 (0,8) 0,63 (1,2) .

BMD T-score# 0,36 (1,2) 05 (1,2) AMM - Appendicular
muscle mass
# - in participants > 20

Females n=14 n=12 years: male survivors,

BMC g 2180,31 (431,61) 2519,17 (498,92) n=12; female survivors,

5 " n=12; male controls,

BMD g/cm 1,06 (0,1) 1,16 (0,1) n=13; female controls,

BMD Z-score -0,48 (0,8)** 0,76 (1,2) n=12

BMD T-score# 0,72 (1,2)* 0,47 (1,4) * p<0,05; ** p<0,01; ***
p<0,0001

same age and within the same period after treatment
completion, Benmiloud et al. reported a moderate BMD
deficit in 49% and a severe deficit - in about 10%, but
almost 20% of the patients in the cohort were treated
with transplantation (10). Most of these studies focus
on regional BMD indicators. The total body BMD val-
ues used in our study mainly assess cortical bones. The
metabolism of trabecular bones (lumbar spine, femoral
cervix) is more intensive and thus they are more vulner-
able to adverse therapeutic expositions (29). Changes
in trabecular bones occur earlier and are more severe
than those affecting the cortical bones (15,16). Further-
more the total body DEXA examination does not allow
for BMD to be assessed as a volumetric parameter. This
latter approach compensates for the inconvenience of
the two-dimensional model and neutralizes the effect of
the bone size. ISCD recommends that evaluation shall
not be limited to total body BMD but shall also include
the lumbar spine since the latter provides more infor-
mation, especially in children and adolescents however
this approach has not been applied in our study.

The BMD of ALL survivors below the age of 18
in our series did not significantly differ from that of
theirhealthy peers after an average follow-up of 8 years.

This finding may be the result of skeletal development
,catch up” after treatment. This is especially likely given
that 12 out of all 19 survivors < 18 years of age (63,2%)
were diagnosed before they had turned 5 years of age
and the remaining 7 (36,8%) were close to 10 years of
age by the time of treatment completion. Since the in-
tensive accumulation of bone mass takes place during
puberty, both the disease and its therapy apparently did
not affect the skeletal development of a great propor-
tion of our patients during this critical period. Howev-
er, survivors < 18 years of age (mean age 14,9 years)
presented with significantly lower levels of vitamin D,
calcium, phosphorus and PA. Only 5% of them met
the recommendations of healthy PA, and their GLAs
and active time/week were 40% and 60% of those of
their healthy peers, respectively. Moreover, 13 of them
(68,4%) were below the age of 16 and 8 (42%) had not
completed their pubertal development yet.

PA is an important factor for bone mineralization
during childhood and adolescence. It appears as an inde-
pendent predictor of BMD in our study. Despite the ab-
sence of significant abnormalities in bone parameters of
childhood ALL survivors < 18 years of age, their significant-
ly lower PA in combination with reduced vitamin D serum
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ALL Survivors e2liat
Variable BMD SDS >-1 BMD SDS<-1 Comparison of anthropom-
n=40 n=6 etry, body composition
- and physical activity in ALL
Height, cm 16,06 (10,9) 163,4 (8,2) survivors in relation with
Weight, kg 69,61 (18,5)* 52,66 (14,5) bone deficit
BMI kg/m’ 25,26 (5,0)** 19,44 (3,2)
BMI Z-score 0,76 (0,9)** 0,67 (0,4)
Fat mass, kg 23,96 (10,1)** 16,51 (4,51)
Lean mass, kg 42,77 (11,9) 33,18 (10,3)
AMM kg 20,24 (6,4)* 14,72 (4,9)
BMC g 2590,7 (627)* 1983,2 (419)
BMD g/cm? 1,14 (0,1)** 0 (0,1)
BMD Z-score 0,19 (0,7)*** -1,42 (0,3)
BMD T-score 0,16 (1,1)** 9 (0,6)
Participants with PA 46 33
adequate to
recommendations, %
Active time/week, / 271 (244) 230 (255)
min/week
GLAs 25,03 (20,8) 25,0 (21,4)
Screen time, min/day 206 (105) 126 (66) GLAs - Godin leisure-time
activity score
Smoking, % 33 50 * p<0,05 ; ** p<0,01;
% n<0,0001

levels put them at risk for suboptimal individual peak of
bone mineralization and subsequent early morbidity.

Sedentary lifestyle stereotypes established during
treatment resist subsequent changes and are difficult
to overcome. Less than 50% of childhood cancer sur-
vivors meet recommended PA levels (30). Increased
PA improves BMD and bone mass formation more
effectively if introduced early upon treatment comple-
tion or even during therapy (24). Therefore, the tim-
ing of stereotypes’ changes is of critical importance.
Training and motivating patients and their families to
maintain healthy behavioral patterns, introducing mus-
cle-mass-strengthening exercises to their daily routines,
and sticking to a diet rich in calcium and vitamin D with
supplementation if needed, have the potential to im-
prove the bone health of ALL survivors. The long-ter-
meffect of such intervention programs is yet to be clar-
ified, but can be optimized should they start early and
continue for as long as they are needed (31).

The limited cohort size of this study prevents us
from advancing unreserved conclusions and entails
that this endeavor shall be approached as a pilot study.
A broader analysis including all childhood ALL survivors

from all three national centers in Bulgaria would lend
greater weight to our conclusions and would allow for
a more precise understanding of the problems related
to bone health that this target group experiences.

Conclusion

Our study evaluates childhood ALL patients in
long-term remission and finds that, compared to their
healthy peers, survivors have lower BMD and BMD
Z-scores at an age close to their individual bone mass
peak. Although some of them had undergone more
intensive treatment, there has been no severe damage
caused by this exposure. However, survivors’ bone
health is at risk, which is expected to increase later in
life. The positive role of physical activity on these out-
comes is unambiguous. Increasing physical activity is
a safe and effective means to preventing and delaying
the late morbidity at a small material cost. The target-
ed and risk-adapted monitoring of BMD in childhood
ALL survivors is an essential component of the long-
term complex care.
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