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Pe3siome

Hag 200 muauoHa gywu no cBema umam ocmeono-
po3a, kamo pa3znpocmpateHuemo U npogbaxaBa ga
HapacmBa. OcHoBHOmMO ycroxkHeHue Ha moBa me-
maboAumHo kocmHo 3aboanBaHe e cBbp3aHo ¢ no-
BuweHama ckAaoHHOCM Kbm Ppakmypu, Bogewu go
HapacmBawga 3aboreBaemocm, noHuxkeHo kavecmBo
Ha >kuBom u noBuweHa cmbpmHocm. Aumepamyp-
HUMe gaHHU Om NnocAegHUmMe 20guHu nokazBam, ve
okucAaumeAHuam cmpec e Bogew, mexaHu3bm 3a 3aBu-
cumua om Bb3pacmma cnag Ha KocmHama maca U Ha-
maraBaHemo Ha kocmHama 3gpaBuHa. Cbobwaba ce,
ye peakmuBHUME KUCAOPOQGHU pagukaAu nomuckam
2eHepupaHemo U gupepeHyuayuama Ha ocmeobaa-
cmume, a Cbw,o maka nomeHuupam pazBumuemo u
akmuBHocmma Ha ocmeokAacmume.

INMukouHama kuceauHa (IK) e kpaeH eH3umeH
NpoOgykm npu gezpagayusma Ha nypuHoBume HykAe-
o3ugu u cBobogHume 6a3u npu xopa. NoBuweromo
U HuBo B kpbBma ce cmama 3a puckoB gakmop 3a
pa3AUYHU XpOHUYHU 3a60Aa6aHuA U CbCcmoaHua Kamo
apmepuaaHa xunepmotus, BucuepasHo 3amabcmaBa-
He, uHcyauHoBa pezucmeHmHocm, 3axapeH guabem
mun 2, gucAunugemus, 6b0OpeyHa namoaoauq, Cbp-
geyHo-cbgoBu u mo3buHO-cbgoBu uHyugenmu. Ipo-
muBHo Ha moBa obaue, uma Bce noBeue gokazamen-
cmBa, ue MK uma BaxkHa poAa Kamo aHmuoKcugaHm.

Peguua npoyuBaHua 68 cBemoBeH mawab oue-
HaBam Bpb3zkama mexgy NNK u kocmHomo 3gpabe,
Kamo HemaAka 4acm om max Nogkpenam NoAO>KU-
meaHus U edpekm Bbpxy ckeaema. TouHuam mexaHu-
3bM, obacHaBaw, Bpb3kama mexgy MK u kocmHama

Abstract

It is estimated that over 200 million people
worldwide have osteoporosis and its prevalence
continues to escalate. The major complication of
this metabolicbone disease is anincrease in fragility
fractures leading to morbidity, decreased quality
of life and increased mortality. Recent evidence
indicates oxidative stress as a fundamental
mechanism of the age-dependent decline of bone
mass and strength. Reactive oxygen species are
reported to suppress osteoblast generation and
differentiation as well as enhance osteoclast
development and activity.

Uric acid (UA) is a final enzymatic product
in the degradation of purine nucleosides and free
bases in humans. Increased UA is considered a
risk factor for various chronic diseases, such as
hypertension, visceral obesity, insulin resistance,
dyslipidemia, diabetes type IlI, kidney disease,
and cardiovascular and cerebrovascular events.
However, contrary to this, there is increasing
evidence that UA has an important role as an
antioxidant.

A number of studies worldwide have
evaluated the relationship between UA and bone
health, and many of them support the positive
effect of UA on bone health. The exact mechanism
of association between UA and BMD is unclear.
The hypothesis is that UA inits crystalline state has
inflammatory properties, whereas the soluble
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AumuntpoBa, PaguHa C. n cbTpyaHuun

MuHepaAHa nAbmHocm (KMT), He e HanbAHO aceH. Xu-
nome3ama e, ve K 8 HedHOMO KpuUCMAAHO CbCMOS-
Hue uma Bb3naaumearu cBotcmBa, gokamo pazmBopu-
mama ¢popma 6 HopmaaHu puzuorozudHu HuBa moxke
ga uma aHmuoKcugaHmHu edpekmu. opagu aHMUOK-
cugaHmHume cu cBoticmBa, MK moxke ga nomucHe oc-
meoKAacmHama KocmHa pe3opbuua u ga gonpuHece 3a
no-Bucoka KMIT u no-HUCHK (hpakmypeH puck.

KawoyoBu gymu:

form within the normal physiologic levels may
have antioxidant properties. Due to the antioxidant
properties, UA may inhibit osteoclastic bone
resorption and contribute to higher BMD and
lowered risk of fractures.

Key words:

NUKOYHA KUCEAUHa, 0Cmeonopo3a, Ppakmypu, OK-
cugamuBeH cmpec

uric acid, osteoporosis, fractures, oxidative stress

BbBegeHue

KoHceHcycHa KkoHpepeHnuua Ha CBemoBrama
3gpaBra Opeanuzayua (C30) onpegeaa npe3 1993
2. ocmeonopo3ama Kamo ckeremHo 3aboanBaHe,
Xapakmepu3upauwio ce C NOHUXXeHa KOCMmHa maca u
NpOMEHeHa MUKpoapxumekmypa Ha KocmHama mb-
kaH, Bogewu go noBuweHa uynauBocm Ha kocmma
u puck om cpakmypu (1). INpe3 20012. KoHCeHcYc-
Ha KOH(pepeHuua Ha AmepukaHckua MHcmumym no
3gpaBeonazBaHe gonbaBa onpegeaeHuemo. To 2aa-
Cu, Ye ocmeonopo3ama e KoCmHo yBpexkgaHe, xapak-
mepu3upawo ce ¢ HapyweHa 3gpaBura Ha kocmume,
npegpaznorazawo uHguBuga kbm noBuweH puck om
dppakmypu. KocmHama nabmHocm u kauecmBomo Ha
KocmHama mbkat ca gBeme ocHoBHuU xapakmepucmu-
KU, Koumo onpegeAam 3gpaBuHama Ha kocmume (1).

OcHoBHOMO ycaoXKHEHUE Ha ocmeonopo3ama e
cBvp3aHo ¢ noBuweHama ckAOHHOCM Kbm cuynBaHus,
Bogewu go HapacmBawa 3aboaeBaemocm, noHuxke-
HOo kayecmBo Ha >xuBom u noBuweHa cmbpmHOCM.
HenpekbcHamo ce mpynam HoBu gaHHU 3a enugemu-
oAO2UAMA U COUUAAHO-UKOHOMUYECKama mexkecm Ha
ocmeonopo3ama u cBvbp3zaHume C Hea bpakmypu.
3aboaaBaHemo ce onpegeAa Kamo ,muxa enugemus”.
MN3BecmHo e, ye puckbmsa BaowaBaHe Ha KOCMHOMO
3gpaBe ce noBuwaba c HanpegBaHe Ha Bb3pacmma,
ocobeHo npu nocmmeHonay3aaHu »eHu. Bv6 Bpb3ka
¢ moBa ukoHomuveckuam moBap Ha ocmeonopo3ama
Bepoamuo we HapacmBa 6 6bgewe, nopagu ouakBa-
HOmMo HapacmBaHe Ha NPOYBLAXKUMEAHOCMMA Ha >KU-
Bom u yBeauuaBaHe gara Ha Bb3zpacmHume nauvuex-
mu, kKoumo umam Bucok ppakmypeH puck.

AumepamypHume gaHHU OMm nocCAegHUME 20-
guHu nokazBam, 4e okucaumeaHuam cmpec e Bo-
gew, mexaHu3zbm Ha Bb3pacmoBo-3aBucumua cnag
Ha KocmHama maca u HamaaaBaHemo Ha KocmHama
3gpaBuHa. Kakmo u npu gpyau 3ab6oaa8aHus, cBbp-

3aHu ¢ Bb3pacmma, npu ocmeonopo3ama ce HabAlo-
gaBa noBuweH okcugamuBeH cmpec ¢ npekomepHO
npou3zBogcmBo Ha peakmuBHU KUCAOPOGHU paguka-
Au (ROS) u noHuxkeHa ecpekmuBHOCM Ha aHMUOKCU-
gaHmHume 3awumHu cucmemu (2). Coobwaba ce, ve
ROS nomuckam 2eHepupaHemo u guepeHuuayus-
ma Ha ocmeobAacmume, a CbWE Maka NomeHuyupam
pazBumuemo u akmuBHocmma Ha ocmeokAacmume
(3). MHo20 npoyuBaHua nokazBam, ye no-Huckume
nAaazmeHu HuBa Ha aHmuokcugaHmu kamo Bumamu-
HU C, E u A, nAaagmeHa 2AymamuoH nepokcuga3a u
o-AaunoeBa kuceauHa moeam ga 6bgam cBbp3aHu C
no-Bucok puck om 3a2yba Ha KocmHa mbkaH u pa3Bu-
mue Ha ocmeonopo3a (4).

[MukoyHama kuceauHa (IK) e kpaeH eH3umeH nNpo-
gyKm npu geepagauuama Ha nypuHoBume HykAeo3u-
gu u cBobogHu 6a3zu npu xopa. CpegHomo U HuBo npu
Bb3pacmHu mbyke e no-Bucoko om moBa npu >keHu Ha
cbwama Bb3pacm, koemo ce gbaXku Ha NnoAoBu pasz-
Auuusa 8 memaboauzma. PecpepeHmHume cmodHocmu
Ha K npu >xeHu ce gBuxkam om 2,5 go 7,5 mg/dL, a
npu mbxke - om 4,0 go 8,5 mg/dL (5). Xunepypukemu-
ama ce gecpurupa kamo noBuwabBaHe Ha cepymHomMoO
HuBo Ha K Hag 5,7 mg/dL 3a >xeHume u Hag 7,0 mg/
dL 3a mbxxeme (6), koemo moxe ga 6bge peyamam
om noBuweHomo U npou3zBogcmBo uau HamareHama
u ekckpeuun. TepmuHbm He3cumnmomHa Xunepypu-
Kemus ce uznoa3Ba 3a cayuau Ha noBuweHo HuBo Ha
K, koumo He ca npugpyrkeHu C npu3zHauu u cumn-
momu, cBbp3aHu C omAazaHe Ha ypamHu Kpucmaadu.
MoBuwernomo HuBo Ha K 8 kpbBma, obaue, ce npu-
ema 3a puckoB cpakmop 3a pazBumue Ha pazAuuHU
XpoHUYHU 3a6oAaBaHua U CbcmoaHua Kamo apmepu-
aAHa xunepmoHus, BucuepasHo 3amabemaBade, uH-
cyauHoBa pesucmeHmHocm, 3axapeH guabem mun 2,
gucaunugemus, 6b6peuHu HapyweHun, CbpgeUuHoO-Cb-
goBu u mo3buHo-cbgoBu uHuugeHmu (7, 8). Om gpy-
2a CmpaHa ce cmMama, ye ChomeHamume XpoHUYHU

4
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3aboaaBaHua u cbcmonaHua Cbwo mozam ga goBegam
go noBuwabBane Ha K B8 cepyma (Que. 1).

Kozamo e 8 uzauwbk, INK moxke ga npemure 6
KPUCMAAHO CbCMOAHUE U ga NPUYUHU NOgazpo3eH
apmpum u ypamHa Hedpponamusa. B cBoemo kpuc-
maAHo cbcmosaHue [1K uHgyuupa Bb3naaumearu
peakuuu, koumo ce ompazaBam HebrazonpuamHo u
Ha kocmHomo 3gpaBe (9). AeyueHuemo Ha xunepypu-
Kemuama moyke ga 3anouHe npu ycmaHoBaBane Ha
ypamHu npeuunumamu 6 ypuHHuUA cegumeHm uAu
npu ypamHo cmaBHo yBpexxgaHe, HO noAzama om
mepanuama npu acumnmomamuyHa xunepypukemus

Bce owe He e HaNbAHO goka3zaHa NO OMHOWeHUe Ha
cbpgeuHo-cbgoBama komopbugHoCm uAu Npoz2pecu-
ama Ha XpoHU4YHomo 6bbpeyHo 3aboraBaHe (10). Bob-
Npeku uzaoXkeHume pakmu, porama Ha pazmBopeHa-
ma ¢popma Ha 'K npogbakaBa ga ce guckymupa. Bece
noBeye AumepamypHu gaHHu codam, uve no-Bucoko-
mo U cepymHo HuBo, Ho Bce owe B pamkume Ha u-
3UOAO2UYHUME HOPMU, MOXE ga uma noazomBopen
epekm nopagu aHmuokcugaHmHu cBoacmBa (11).
[Mpegnoaaza ce, Ye nopagu aHMUOKCugaHmMHume cu
edpekmu K mo>xxe nomeHuuaArHO ga npegnasu u om
memaboAumHu KocmHu 3a6oanBarua (12).

CxemamuuHa guazpama, nokazBawa komnaekcHo B3aumogelicmBue Ha nukovHamMa KUCEAUHA,
KOMNOHEHMUMe Ha memaboAuMHUA CUHgPOM U CbpgeuHo-cbgoBume 3aboaaBaHus.

Schematic diagram showing complex interaction of uric acid, components of metabolic syndrome

and cardiovascular disease.

T CbpaeyHo-Cbaoso
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PE3NCTEHTHOCT 1 3axapeH
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BvbpeuHo 3abonssaHe

[MnkouHa KucenumHa
B cepyma

EnpoTenHa gucdyHums

T OkcupaTuBeH CTpec

T Bb3nanenue

IMoBuweHama nukouHa KuceAuHa MOXKe ga nomeHyuupa cbpgeuHo-cbgoBu puckoBu chakmopu, a me Ha cBol peg moeam ga
goBegam go noBuwabBane Ha cepymHume HuBa Ha nukouHama kuceAuHa. [NoBuweHume cepymHu u BbmpekaembuHu HuBa
Ha NUKOYHama KuceAuHa mo2am ga goBegam go noBuweHa yecmoma Ha cbpgeuHo-cbgoBu 3a6oaaBaHun Kakmo gupekmHo
ype3 omkatouBare Ha Bb3nareHue, okcugamuBeH cmpec u eHgomeAHa gUCPYHKUUA, Maka U UHgUPEKMHO Ype3 uHgykuua
Ha gpyau ycmaroBeHu cbpgeuHo-cbgoBu puckoBu hakmopu kamo xunepmotus, guabem u BucuepaiHo 3amabcmabBare

(aganmauusa no Kanbay u cvaBm.) (8).

Note that elevated uric acid can lead to development of individual components and these components in turn can lead to eleva-
tions in serum uric acid. Elevated serum and intracellular uric acid may lead to increased incidence of cardiovascular disease both
directly through inflammation, oxidative stress and endothelial dysfunction and indirectly through developing other established
cardiovascular risk factors such as hypertension, diabetes and visceral obesity (adapted according to Kanbay et al.) (8).
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Dimitrova, Radina S. et al

AHmuokcugaHmHume ecpekmu Ha 1K, obaue, 3a-
Bucam om cpegama, 8 koamo geticmBa. Taka Hanpu-
mep B xugpoduaHa cpega ma e MOWEH yucmay Ha
Bb2AepOogHU U NEPOKCUAHU pagukaAu (7), kamo e om-
2oBopHa 3a HeympaauzupaHemo Ha okoAo 60% om
cBobogHume pagukaau 6 naazmama (13). Om gpyea
cmpaHa xugpogobHama cpega, Cb3gageHa om Aunu-
gume, e HebAazonpusmHa 3a aHMUOKCUgaHMHuUMe
edpekmu Ha MK u ma 2ybu cnocobHocmma cu ga om-
cmparaBa aunoguaHume pagukaau 8 kaemkama (11).
AONBAHUMEAHO OKUCAEHUME AUNUgU MO2am gopu ga
npeobpazyBam K 6 okucaumes, koimo ga noBau-
ae HezamuBHo Ha kocmume (11). Taka K moxe ga
PyHKUUOHUPA Kamo aHmMuokcugaHm 2aaBHo B naaz-
Mama UAU Kamo Npo-okcugaHm npegumto 8 kaemku-
me (7). ToBa cv3gaBa napagokca 3a okcugamuBHo-aH-
muokcugamuBrusa ecpexkm Ha K. CmaBa acHo, ue om
egHa cmpaHa nocaegHama e ocHoBeH aHmuokcugaHm
6 yoBewkama naazma, a om gpyeza cmpaHa HuBomo
U KopeAaupa u npoz2Ho3upa pazBumue Ha cbcmos-
Hua, cBbp3aHu ¢ okcugamuBer cmpec, kakBumo ca
3amabcmaBaHemo, apmepuaiHama xunepmoHua u
cbpgeuHo-cbgoBume 3ab6oaaBaHun. EgHo om obacHe-
HuUAmMa 32 MO3uU napagokc moxe ga 6bge, ye noBuwa-
BaHemo Ha K e aganmuBHa peakuyua Ha op2aHu3zma
cpewy BpegHomo Bb3geticmBue Ha cBobogHu pagu-
KaAu u cBbp3aHua ¢ max okcugamuBen cmpec (7, 13).

OcBeH ¢ okcugamuBHo-aHmuokcugamuBHume cu
cBolcmBa, obaue, MK moxxe ga Bauae Ha kocmume u
upe3 gpyeu pakmopu. Hakoako npoyuBarua noguep-
maBam BauaHuemo U Bbpxy memaboauzma Ha Buma-
mMuH D. HabarogeHuama noka3Bam, ue xunepypukemuama
He noBauaBa HuBama Ha Guoaoe2UUHO UHepmMHUMEe
memaboAaumu Ha BumamuH D, HO HamaaaBa obpasy-
Banemo Ha akmuBHua memaboaum 1,25-guxugpokcu
Bumamun D (1,25(0OH)2D). B npoyuBate ¢ xxuBomuH-
CKU MOgeAu, Hanpumep, ce ycmaHoBaBa, ue xunepypu-
Kemuama He NPOMeHA ekcnpecuama Ha 24-XUugpoKcu-
Aazama (14). Cvwomo npoyuBaHe obaue nocouBa,
ye K Mo)ke gupeKmHO ga UHXubupa ekcnpecuama
Ha Taxugpokcurazama B8 npokcumasHume 6b6peuHu
KaHaAYema u No MO3U HAYUH ga HamaAu KOHUeHmpa-
uuama Ha 1,25(0OH)2D (14). ToBa aBaeHue modke ga
6bge obpamumo npu AeuyeHue C KCaHMUH-OKCUga3HUa
uHxubumop gebdbykcocmam (14). Om gpyea cmpaHa
e HabalogaBaHo, ve caeg BkiouBaHe Ha KCaHMUH-OK-
cugasHua uHXubumop aAonypuHoA 3a noHukaBaHe
Ha cepymHama koHueHmpauua Ha [1K, HuBama Ha
1,25(0OH)2D ce noBuwaBam c Hag 20% npu nayueHmu
€ XpoHuuHa 6bbpeyHa HegocmamwbyHocm (15).

Apyau npoyuBarua oueHaBam Bpb3ikama mexkgy
HuBama Ha 'K u 25-xugpokcu Bumamur D (250HD).
Cpeg nocmmeHonay3aaHu >keHu om Kumad Hanpumep
e ycmanoBeHo, ve xunepypukemusma e 3Ha4umo cBop-
3aHa ¢ Hegocmue Ha 250HD (<30 ng/mL). INpu cayua-
ume ¢ HuBo Ha 250HD 6 Hal-Huckua kBapmua ca Ha-

6atogaBaru no-Bucoku HuBa Ha K 6 cepyma cnpamo
me3u B Hat-Bucokua kBapmua (16). Bpb3ikama mexgy
gegpuyuma Ha BumamuH D u xunepypukemuama moxke
ga ce obacHu ¢ uHxubupaHemo Ha 4yepHogpobHama
25-xugpokcuaa3za om K. Om gpyea cmpaHa npu ge-
puuum Ha Bumamun D ce HabaogaBa noBuweHue Ha
napamxopmona (ITX), kolmo HamaaaBa mpaHcnopma
Ha ypamu B8 uyepBama u npokcumasHume GbbpevuHu
mybyau u cbomBemuo Bogu go xunepypukemus (17).

HabalogaBana e u Bpb3ka mexgy HuBomo K u
MTX. Haauue ca gaHHu, ve MTX e 3HayumeaHo no-Bu-
COK NpU NayueHmu ¢ xXunepypukemus, OMKOAKOMO
npu me3u ¢ Hopmoypukemua (18). Chen u cvaBm.
Hanpumep ycmaHoBaBam, uve MK e noaoxxumeaHo
cBobp3aHa ¢ noBuweHume HuBa Ha INTX, ocobeHo npu
2romepyAaHa cpuampauua (GFR) < 60mL/min/1,73m?
(14). OcBen moBa npu nayueHmMu C nogaexkaw, N'bp-
BuueH xunepnapamupeougu3bm HuBama Ha [1K ca
3HauumeAHo no-Bucoku, HO cAeg napamupeougekmo-
Muf cepymHume U KoHUeHmpauuu HamaasBam 6 xoga
Ha caegonepamuBHo npocaegaBane (19). Om gpyea
cmpaHa ynompebama Ha mepunapamug, Koumo e
pekombuHanmeH MNTX u ce uznoazBa kamo aHaboAHO
cpegcmBo npu AedeHue Ha 0CMeonopo3a, NPU hocm-
MeHoNnay3aAHu >keHu noka3Ba noBuweHa yecmoma-
ma Ha enu3ogu Ha xunepypukemua no go3o-3aBucum
HauuH, Bbnpeku ue Nnogazpo3zHUME NpucmMbNU He
gocmuzam cmamucmudecka 3Hadumocm (20). Bpb3z-
Kama mexxgy INTX u 'K ce nogkpena gonbAHUMEAHO
om HabAtogeHuama, cBbp3aHu ¢ ynompebama Ha uu-
Hakaauem npu BmopuueH xunepnapamupeougu3bm.
LluHakaauem mo>ke 3HauumeAHo ga pegyuupa yBeau-
yeHuemo Ha K 6e3 ga noBauaBa 6v6peuHama pyHk-
uua (21). BaxxHo e ga ce cnomeHe, ve epekmbm Ha
noBuweHua MTX Bbpxy HuBama Ha MK ce nogcuaBa
om Hegocmugza Ha Bumamux D, kollmo moxe ga cmu-
Myaupa gonbaHumeaHo npou3BogcmBomo Ha TTX.
VHgyuupaHume om xunepypukemuama geuuum Ha
BumamuH D u xunepnapamupeougu3zbm moz2am go-
NbAHUMEAHO ga BAowam KOCmMHOMO pemogeAupaHe
npu noBuweHa KocmHa 3az2yba, KOeEmo gpacmuyHoO
yBeauyaBa pucka om gppakmypu (17).

Bpw3zkama mexgy MK u kocmHomo 3gpaBe ce
oueHnaBa 6 peguua npoyuBaHun, KaMo HemaAka yacm
om max Nogkpenam noao>KumeaHua U egpekm Bbp-
Xy ckeaema npu no-8ucoku cpuzuorozuyHu HuBa (12).
Apyau uzcaegoBameau, obaue, He omkpuBam no-
gobHa Bpb3ka uau nocouBam Hebaazonpusmuo 6b3-
getcmBue Ha MK Bbpxy kocmma. HabaogaBaHume
pazHonocouHu pe3yamamu Bepoamuo 3aBucam om
noAa, Bb3pacma, pacama U emHuveckama npuHag-
AEXKHOCM Ha u3zcaegBaHamume nonyaauuu.

In vitro uzcaegBaHe nokaza, yve K nomucka
ocmeokAacmoezeHe3ama no go3o-3aBucum HauuH u
HamaraBa npouzBogcmBomo Ha ROS 8 ocmeokaacm-
Hume npekypcopu. ToBa gaBa ocHoBaHue ga ce npeg-
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noaoxu, ye MK moxke ga uma 6AazonpusmeH aHmMuoKCU-
gaHmeH epekm Bbpxy kocmHua memaboauzbm. Mexa-
HU3MbM U3eAexkga e cBbp3aH ¢ HamaraBaHe Ha Gpoa u
akmuBHocmma Ha ocmeokaacmume, Koumo pe3op6bu-
pam kocmma (22). B gpyao npegkauHuuHo npoyuBaHe
MK gemoHcmpupa apmponpomekmuBHu edpekmu npu
onumHu >kuBomHu, mpemupaHu ¢ okcoHoBa KuceAuHa
(23). HabaiogaBaHa e no-maaka uHguampauua Ha 6b3-
naaumeaHu kaemku 6 cuHoBuama, no-caabo uzpazeHa
cuHoBuaaHa xunepnaazus, 8 no-Hucka cmeneH yBpexx-
gaHe Ha cmaBHua XpYwaa U NO-MAAKO KOCMHU epo3ud,
omkoAkomo B8 koHmpoAHama 2pyna (23). KauHuuHume
npoyuBaHua cbwo nokazBam, ye cepymHume HuBa
Ha K ca cBobp3aHu ¢ kocmHomo 3gpaBe kakmo npu
MbXKeme, maka u npu >keHume. [NpoyuBaHe npu Auya
Ha Bv3pacm >70 2. Hanpumep nomBuprkgaBa, ue K e
HezaBucum npegckazBaw, pakmop 3a nosBama Ha oc-
meonopo3a, kamo no-Bucokume U cepymHu HuBa ca
cBbp3aHu ¢ no-Hucka yecmoma Ha moBa memaboAum-
HO KocmHo 3aboanBaHe (24). B gpyzo 2oaamo npoyuBa-
He npu 3gpabBu >xeHu 6 nocmmeHonay3asHa Bv3pacm
gonbAHUMEAHO e ycmaHoBeHo, ue waHcoBeme 3a pas-
Bumue Ha ocmeonopo3sa ca ¢ 40% no-Bucoku npu MK 6
Had-Huckua kBapmua, 8 cpaBrerue c K 8 Had-Bucokua
kBapmua (22). AHaro2uYeH e aHaAu3bm Ha gaHHume
npu >keHu Ha cpegHa Bv3pacm 60,5 2., Kbgemo e HabAlo-
gaBaHa 3Hayuma Bpb3ka mexxgy HuBama Ha MK u 20-
guwHume memnoBe Ha npomaHa Ha KMIT 6866 Bcuuku
ckeAemHu ydacmbuu (25). Ao mo3u uzBog ce gocmuea
u B8 npoyuBare npu 3gpaBu >xeHu Ha Bv3pacm >40 e.
npu cpegHo npocaegaBare om 2 2. (26). OcBer moBa
e ycmaHoBeHo, ye npu muxxe Ha Bv3pacm >70 2. cepy-
mHume HuBa Ha [K ce acouuupam c 1,0%-1,44% om
Bapuauuume 8 KMIT Ha Bcuuku ckeaemuu mecma (27).

KauHuuHume npoyuBanua omkpuBam cbwpo, ye
cepymHume HuBa Ha K ca cBbp3zaHu ¢ KocmHama
MuHepaAHa nabmHocm (KMIT) Ha pa3auuHume cke-
AemHu 30HU. HabalogaBaHa e Hanpumep noAo>KUMeA-
Ha acouuauua mexxgy K u KMIT Ha HuBo aymbaaHu
NpewAeHu Npu >keHu >45 2oguwHa Bb3pacm u mbxe
>50 2oguwHa Bv3pacm (28, 29). ToBa npegnonaza 3a-
wumeH egpekm Ha MK Bbpxy kocmHama nAbmHocm
Ha AymbarHUMeE npewAeHu.

MogobHa AuHelHa 3aBucumocm mexgy HuBama
Ha MK u KMIT Ha 6begpo e omyemeHa npu mbxe =65
2oguwHa Bv3pacm (30). B pempocnekmuBHo npoyu-
BaHe npu Auua Ha cpegHa Bb3pacm 47,2 2. ce ycma-
HoBaBa, ue KMIT Ha Bcuyku ckenemHu mecma e no-8u-
coka 8 cayyaume cbe cepymuu HuBa Ha K >5,4 mg/
dL, cnpamo me3u cbc cmotHocmu Ha 1K <5,4 mg/
dL (12). AHaro2uuHU ca gaHHUMe om Pomepgamcko-
mo npoyuBaHe, BrkaouBawo 5074 Auua Ha Bb3pacm
>55 2. (31), kakmo u om npoyuBaHe 6 Kumad, koemo
BratouBa 3465 auya Ha Bb3pacm >60 2. (32). B gpyeo-
maw@abHo pempocnekmuBHo npoyuBatre ¢ BkaroueHu
17735 auua aHaro2u4HO e HabaogaBaHo, ye no-Buco-

komo HuBo Ha 1K ce cBbp3Ba He camo ¢ no-Bucoka
KMTI1 (T-score u Z-score), HO U C no-Hucka Bepoam-
HOCM 3a OCMEeOoNeHUA U 0CMeoNoPo3a NPU MbXKe Ha
Bb3pacm >50 2. u npu >keHu B nocmmeronay3a (33). B
nogkpena Ha moBa ca u gaHHume om npoyuBate npu
Mbke Ha Bb3zpacm >70 2., koumo noka3Bam, ye KMI
Ha Bcuyku ckeAemHu mecma e 3HadumeAHo no-Bucoka
cpeg mbxkeme cbe cepymHo HuBo Ha K Hag 2pyno-
Bama meguara om 0,36 mmol/L (6,4mg/dL), omkoako-
mo cpeg mbxkeme c K nog meguaHama (27).

Om gpyea cmpana 6 npoyuBaHe npu mbke U >keHu
Ha Bb3pacm 25-54 2., ce omyuma noAro>xxumeaHa Bpb3-
Ka mexkgy HuBama Ha MK u KMI1 8 aymbarHua omgea
Ha 2pbOHaYHUA CMBAD camo Npu mbxkeme. Bpb3ka mexk-
gy HuBama Ha K u KMI1 Ha HuBo begpeHa wutika, HO
8 npomuBonoao>kHa nocoka, ce ycmarHoBaBa npu >keHu-
me 6 cbwomo npoyuBaHe creg cbobpazaBaHe Ha Bb3-
pacmma, MmeAecHOMO Me2A0 U CEpYMHUA KpeamuHUH
(34). B aHaau3a Ha Zhang u cbaBm. obaue He ce ycma-
HoBaBa, ye no-Bucokume cepymHu HuBa Ha MK umam
3awumet edpekm Bbpxy 3gpaBemo Ha kocmume npu
uHguBugu >30 2. (35). TeopemuuHo e Bb3morkHo INK ga
uma 3aWumHu epekmu camo npu no-8v3pacmHu auua ¢
no-Bucok puck om kocmHa 3az2y6a (35).

AonbAHumeaHo ce mbpcu Bpb3ka mexkgy no-Bu-
cokume u3uoro2uvHu HuBa Ha MK u pucka om
(pakmypu Ha pazaudHUME CKEAemMHU Mecma npu
gBama noaa. B npoyuBarHemo Ha Nabipour u ceaBm.
no-Bucokume cepymtu HuBa Ha K npu mbxke om
aBcmpaaulcku npousxog ce cBbp3zBam ¢ no-Hucka
yecmoma Ha gppakmypu (27). INMpu AOH2UMYgUHAAHO
npoyuBane Ha 16078 mwvxe om Kopea Ha Bb3pacm
>50 2. e ycmaroBeHo, ue uzxogHo noBuweHume HuBa
Ha INK ca cueHupukaHmHo cBbp3aHu € NO-HUCHK pucK
OM 0CMeonopo3HU (hpakmypu 3a cpegeH nepuog
Ha npocaegaBaHe om 3 2. (36). Apy2o npoyuBaHe 6
Kopea nokazBa, ue »xeHu B8 nocmmeHonay3aaHa 6b3-
pacm ¢ BepmebparHu hpakmypu ca UMaAU NO-HUCKU
HuBa Ha IK, 6 cpaBHeHue ¢ me3u 6e3 BepmebpaaHu
ppakmypu (22). NpoyuBaremo om CALLL 0606waBa,
ye no-Bucokume cepymHu HuBa Ha K ca cBbp3aHu
¢ HamaraBaHe Ha pucka om uHuugeHmu c¢ HeBepme-
OpaAHU hpakmypu, HO He u C DegpeHU hpakmMypu
(30). NMpomuBHo Ha me3u gokAaagu, He e ycmaHoBeHa
acouuauyua mexkgy uzxogHume cmouHocmu Ha 1K u
nosaBama Ha HoBu ocmeonopo3Hu pakmypu 6 npo-
gbaKeHue Ha 4,4-2oguwHo npocaegaBaHe npu 1586
AUUAQ OM UMaAUaHCKU Npou3xog Ha Bvb3zpacm >65 2.,
mbl Kamo He e omyemeHo HamaAaBaHe Ha pucka om
0CMeoNopPo3HU (hpakmypu npu npocaegaBaHemo. Bo-
npeku moBa yuacmHuuume ¢ no-Bucoku HuBa Ha 1K
Ca UMaAu 3HA4YUMEAHO NO-MAAKO U3XOQHO paznpoc-
mpaHeHue Ha ocmeonopo3ama (37). OcBen moBa ce
cbobwaba 3a U-obpa3Ha Bpbika mexgy HuBama Ha
MK 6 cepyma u cppakmypume Ha BegpeHama Kocm
npu 1963 muye Ha Bb3pacm >65 2. npu npocaegaBaHe
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3a 10 2. Mbxkeme B8 epynume Ha Had-HUCKUA U HaU-Bu-
cokua ypameH kBapmua (cbomBemuo <4,88 mg/
dL u > 6,88 mg/dL) ca umaau 3Ha4umMeAHo no-Bucok
npoueHmM Ha pakmypu Npu HeKopu2upaH aHaAus.
Caeg kopueupaHua aHaau3 obaye ocmaBa 3Hauume-
AEH Camo KoeguuueHMbM 3a puck om pakmypa Ha
6egpeHama kocm 6 epynama Ha Hat-Bucokusa cnpamo
pedepeHmHama Hopma kKBapmua. Npu HabaogaBaxu-
me 2729 xeHu B cbwomo npoyuBaHe e omuemeHo,
ye Bucokume cepymuu HuBa Ha 'K He ce cBbp3zBam ¢
noBeyve ppakmypu Ha begpeHama kocm (38).

B 0bobwgeHue, pe3yxamamume om 2o0pecnomeHa-
mume npoyuBaHua nokazBam noroxkumeaHa Bpb3ka
mexxgy MK u kocmHomo 3gpaBe 6 aguamcku, aBecmpa-
AUUCKU, UHQUUCKU, MYPCKU U XOAAQHJCKU nonyaauuu.
AanHume om Vmaaua u CALLL ca npomuBopeuuBu.
Te3u peyamamu mozam ga 6bgam obacHeHU ¢ pa3auu-
HU gemozpadhcku xapakmepucmuku (noa, Bb3pacm, em-
HUYecKa npuHagAaeXkHocm), gu3alH Ha u3caegBaHemo,
6poul Ha uzcaegBaHume Auua U KOHMPOAA NPU aHaAu3a
Ha gaHHume. Aumepamypama nogkpena nosBama Ha
emHuvecku pazaudua 8 KMI1, a eenemuuHume Bapua-
uuu mo2am ga 6bgam egHO oM nomMeHuuaAHUme o0b6ac-
HeHua 32 moBa (12). INpuzHamu ca npuHocume Ha Ha-
KOAKO 2€HHU NOAUMOPPU3MA, peayaupawiu KocmHama
maca u HeHOMO MUHEPAAHO CbgbprkaHue, Brkalouumen-
HO NOAUMOP(PU3MU Ha 2eHUMe 3a KoAazeH mun T aapa
1 (COL1A1), peuenmopa Ha Bumamun D (VDR), peuen-
mopume 3a ecmpozeH (ESR) u kaauumonuH (CTR). Apy-
2U KaHgugam 2eHu, Kamo me3u 3a aagpa2-HS eaukonpo-
meuH (AHSG) u ITX, cbwo ca uzcaegBaHu 3a maxHama
acouuauua ¢ Kocmuua gpeHomun ype3 uznoa3BaHe Ha
pa3AUYHU MOAEKUYAHU Mapkepu (39).

Xunome3ama 3a noaoxxumeaHa Bpb3ka mexxgy
K u kocmHomo 3gpaBe e nogkpeneHa om Hackopo
ny6AaukyBan om Veronese u cbaBm. mema-aHaAu3 Ha
19 npoyuBarus, BrkaouBaw, 55 859 yuacmuuuu. AB-
mopume aHaAuzupam gaHHu 3a KMI1, Haauuue Ha
ocmeonopo3a u pakmypu npu xopa ¢ no-Bucoku
cepymHu HuBa Ha K cnpamo me3u ¢ NO-HUCKU KOH-
ueHmpauuu. MNMauueHmume ¢ no-Bucoku HuBa Ha MK
umam 3HauyumeaHo no-Bucoku cmolHocmu Ha KM
Ha 2pbbHaueH cmbAb, uaro Begpo u wulika Ha begpe-
Hama kocm. [Mpocmume KOpeAauuOHHU aHaAu3u cue-
HugukaHmHo nomBbprkgaBam me3u KoHCMamauuu.
He ce ycmaHoBaBam cbuwecmBeHu pa3auku mexkgy
MbXKe U eHu, Bbnpeku ye gaHHUMe 3a >XeHume ca
no-oz2paHuveHu. YcmaHoBeHo e, ye no-Bucokomo
HuBo Ha K e HezaBucumo cBbp3aHo ¢ KMIT u ippak-
mypume, nogkpenaiku npomekmuBHa poaa Ha [1K
npu HapyweHua 6 kocmHua memaboauzbm (40). Apy2
20AAM Mema-aHaau3 Ha 14 o6cepBauuoHHu npoyuBa-
Hua ¢ BkatoueHu 6 He2o noBeve om 900 000 yyacmHu-
Uu Cbwo Npegnoaaza, ye no-Bucokomo puzuoroauy-
Ho HuBo Ha K moxke ga uepae npomekmuBHa poaa
8 kocmHama xomeocmasza, mbl Kamo ce acoyuupa

NO-HUCBK puck 3a BcakakbB mun gpakmypa u He ce
cBbp3zaBa c ocmeonopomuyHu ppakmypu (41).

Auckycusma 3a Bpb3zkama mexgy nogazpos-
HUMEe npucmMbNU, OCMeonopo3ama u KOCmHume
dpakmypu Bce owe npogbaxkaBa. [NonyrauuoHHo
pempocnekmuBHo npoyuBare B TaiBaH ycmaHoBaBa, ue
8 Koxopmama ¢ Haau4Ha nogazpa uma yBeAaudeH puck
om BepmebparHu hpakmypu u ppakmypu Ha GOAHU-
me KpadHuuu, ocobeHo npu xeHu. Puckbm om ¢pak-
mypa cpeg nayueHmume ¢ nogaepa e bua 3Ha4UMeA-
HO HamaAeH cAeg BkatouBaHe Ha AedeHue ¢ KcaHMUH
oKcugazeH uHxubumop, kouimo HamaaaBa obpa3zy-
BaHemo Ha TK. MNMogobeH 3awumeH edekm Bbpxy
pucka om ¢pakmypu ce HabalogaBa u npu AeveHue
¢ 6eHzbpomapoH, koumo yBeauuaBa ypuHHama ek-
ckpeuus Ha K. Ebekmbm om mepanuama, noHUXa-
Bawa K, npegnoaaza, e nogazpama npegpaznoaaza
KbM KOocmHa 3a2yba 2aaBHo nopagu Bucoku cepymHu
HuBa Ha K (42). Apyao npoyuBane 6 TatuBaH nokas-
Ba, ue uHguBugu c nogazpa gemoHCMpuUpam YymepeHo
yBeauyeHue Ha pazBumuemo Ha ocmeonopo3a 6 6b-
gewe (43). AHarO2UYHU ca pe3yamamume u om no-
nyaauyuoHHo npoyuBane, BkaouBawo 108 060 Auua,
Koemo nomBbpykgaBa, ye xunepypukemuama u noga-
2pama moz2am ga yBeauuam pucka om 6bgewo paz-
Bumue Ha ocmeonopo3a (41). 3a pa3zauka om moBa,
npoyuBare B8 ObeguHeHomo kparcmBo pazkpuBa, ue
nogazpama He ce cBbp3Ba c noBuweHa yecmoma Ha
KOCMHU (ppakmypu, a mepanuama C megukameHmu,
kKoumo noHukaBam [MK, Hama noA3u no omHoweHue
Ha pucka om cpakmypa 8 gbazocpoueH naaH (44).
Basu u cvaBm. cbwo omyumam, Ye KCaHMUH OKCU-
gazHuam uHxubumop aAONYPUHOA HE MOXKe ga Hama-
AU pUCK Oom ppakmypu Ha ma3obegpeHama cmaBa
npu Bb3pacmuu uHguBugu (45).

3akaloyeHuama om noBeuemo npoBegeHu KAu-
HU4YHU npoyuBaHua cpeg >KbAmama paca ca, ve
no-Bucokume guzuorozuuHu HuBa Ha MK mozam ga
o6e3zneuyam no-Bucoka KM, no-HUCbK KocmeH mbp-
HOBbP U NO-HUCLK hpakmMypeH puck cpeg mazu no-
nyaauua. HabalogeHuama cpeg 6arama paca obaue
ca NO-MaAKo u He ca ybegumearu. TouHuam mexaHu-
3bMm, obacHaBaw, Bpb3zkama mexgy MK u kocmHomo
3gpaBe, ocmaBa He HanbAHO u3acHeH. be3cnopHo ca
Heobxogumu gonbAHUMEeAHU npoyuBaHus, ymouHs-
Bawu gaau MK moxke ga npomuBogeticmBa Ha uHgy-
uupaHama om okcugamuBHua cmpec kocmHa 3az2yba.
Om gpyea cmpaHa xunepypukemusma u nogazpama
moz2am ga yBeauuam pucka om pazBumue Ha 6bgewa
ocmeonopo3a, mbl kamo 1K 8 cBoemo kpucmaaro
cbCcmosHue uma npouHpaamamopHu cBoucmBa. Oc-
Ber moBa nogazpama 6u mozaa ga yBeauuu pucka 3a
BcakakbB Bug cuynBaHua, kKakmo u 3a ocmeonopo-
muuHU opakmypu. Te3u KOHCMamauuu ca hogkpene-
HU om ycmaHoBeHama HeauHelHa U-o6pa3Ha Bpb3ka
mexkgy cepymHomo HuBo Ha MK u ppakmypume (41).
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Pe3siome

Xunomupeouguimbm e camoCcmoameAeH pu-
ckoB pakmop 3a amepockaepo3a u MIbC, conocma-
Bum cbe 3axapHua guabem u 3amabcmaBatemo.
(DYHKUUOHAAHU U KAEMbBYHO-MOAEKYAAPHU Hapyuwe-
Hua 6 muokapga u cbgoBeme ce gokazBam He camo
NPpuU MaHUecmHuq, HO CbWO NPU CYOKAUHUYHA U
uHmMpayeAyArapHua (MbkaHeH) XUnomupeougu3bm,
Xxapakmepus3upauwu ce cbc cepymHu HuBa Ha mupeo-
ugHUMe XOpMOHU BAU3KU go pedpepeHmHume 2pa-
Huuu. Mo-HoBu npoyuBaHua BbpXxy 20AAM KAUHUYEH
mamepuaa ycmavoBaBam noBuweHa uvecmoma Ha
npegcbpgHo mbxkgeHe (AF) npu eopHo-epaHuyeH
cBobogen T, (FT,). M3uucarenusm peaamuBeH puck
3a AF e 40% no-Bucok kozamo FT, e 8 2opHua kBap-
MUA Ha peepeHmHume 2paHuyu NPuU HOPMAAEH
TCX (Rotterdam Study). Ha moBa ocHoBaHue npe-
nopbkume Ha AmepukaHcka CbpgeuyHa Acouuauua
(AHA) om 2018 2. uguckBam B8 Bcuuku cayyau
c AF ga 6vgam ycnopegHo u3zcaegBanu TCX u FT,.
Yecmomama Ha AF npu uzaBen xunomupeougu3bm
e no-Bucoka 6 cpaBHeHue cbc cbwama npu eymu-
peougHu Auya u e cpaBHuma ¢ mas3u npu cybkauHuU-
YeH xunepmupeougu3bm.

[Mpu nauueHmMu cbC 3axapeH guabem, 3amAbC-
maBaHe, 2aagyBaHe, cmpecoBu u uHpekyuo3HU
hakmopu mpaHcmembpaHHUAM MpaHcnopm Ha mu-
peougHume XOpMOHU U KAembyHama KoHBepcua Ha

Abstract

Hypothyroidism is an independent risk fac-
tor for atherosclerosis and CHD comparable to
diabetes and obesity. Functional and cellular-mo-
lecular disorders in the myocardium and vessels
are demonstrated not only in the manifested but
also in the subclinical and intracellular (tissue)
hypothyroidism which is characterized by serum
levels of thyroid hormones close to the reference
range. More recent studies on large clinical ma-
terial have found an increased incidence of atrial
fibrillation (AF) in upper-border levels of free T,
(FT,). The calculated relative risk for AF is 40%
higher when the FT, is in the upper quartile of the
reference range even if TSH is normal (Rotterdam
Study). For this reason, the recommendations of
the American Heart Association (AHA) of 2018
state all cases with AF are to be tested concom-
itantly for TSH and FT,. The incidence of AF in
overt hypothyroidism is higher than in euthyroid
individuals and is comparable to that in subclinical
hyperthyroidism.

In diabetes mellitus obesity, fasting, stress
and infectious factors affect the trans-membrane
transport of thyroid hormones in the peripheral
tissues and the intracellular conversion of FT, to
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Jlo3aHoB, BosH CmosiHOB

T, 6 T, ca yacmuyuHo GAokupaHu, koemo obycaaBa
uHMpakAembyeH XUNOMUpPEeougu3bmM NPU HOPMAA-
HU cepymHu HuBa Ha TCX, FT, u FT,.

B me3u cayuau ce gokazBa omuHocumeaHo no-Bu-
coko HuBo Ha ,reverse T,”, kolmo ce KOHKYpupa 3a
T,-HYKAepHUME peuenmopu., HO e BUOAO2UYHO He-
akmuBeH. [lpu Hal-uzaBeHume popmu moxke ga ce
pa3Bue ,Low T, syndrome” uau ,Sick syndrome” c
MUOKapgHa HegocmamwbyHOCM, pumbMHO-NpoBogHu
U XeMOguUHaMu4HU HapyweHus, u3zuckBawu komb6u-
HUpaHa 3amecmumeana mepanua ¢ T, u T.. Tpu 22%
om Bb3pacmuume navueHmu ¢ MbC u cybkauHuueH
xunomupeougu3bm 6e3 3amecmumerHa XOpMoHaAHa
mepanusa ce ycmaroBaBa muxa muokapgHa ucxemus u
aBaHcupare Ha amepozeHe3zama. ToBa uzuckBa Haco-
yeHa u npeyu3Ha guazHocmuka u Aederue 6 puckoBu-
me u cychekmHume cAayyau.

KatoyoBu gymu:

FT, is partially blocked which causes a tissue hypo-
thyroidism at the normal serum levels of TSH, FT,
and FT.. In these cases relatively higher levels

of biologically inactive ,reverse T,” were estab-
lished which competes for binding the T3-nucle-
ar receptors. In the most severe forms a ,Low T,
syndrome” or ,Sick syndrome” may develop that
is manifested with myocardial insufficiency, rhyth-
mic-conduction and hemodynamic disturbances re-
quiring a combination therapy with T, and T,. Mild
(quiet) myocardial ischemia and atherogenesis pro-
gression were observed in 22% of adult patients
with subclinical hypothyroidism without hormone
replacement therapy This requires a targeted and
accurate diagnosis and treatment of the high risk
and/or suspected patients.

Key words:

MbkaHeH Xunomupeougu3bm, amepoCckAepo3a,
ucxemuyHa HoAecm Ha Cbpuemo, CUHGPOM Ha
HuUcKuA T3

tissue hypothyroidism, atherosclerosis, ischemic heart
disease, low T, syndrome

BbBegeHue

Copuemo e ocHoBeH npuueAeH opzaH Ha mu-
peougHume xopmoHu (TX), koumo okazBam mHoz20-
NOCOYHU guPeKMHU U UHgupekmHu epekmu Bbpxy
muokapgHume ¢yHkuuu u cmpykmypa. Cvwume
mo2am Hacmbnam gopu NPU MUHUMAAHU OMKAOHe-
Hua 8 cepymHume u BbmpexkrembuHume HuBa Ha
TX 6 3aBucumocm om peguua eHgo2eHHU U eK30-
2eHHU (pakmopu. B onpegeAaeHu cayuau mozam ga
cbydacmBam u mupeoug-acouyuupaHu aBmoumyn-
HU HapyweHua npu HopmaAHu HuBa Ha TX B cepyma.

MHmpaueaynapHu epekmu Ha mupeo-
UgHUMe XOpPMOHU

MumpaueayrapHume ecpekmu Ha T, 6 muokap-
ga ca gBa muna - 2eHOMHU U He2eHOMHU. f[eHOMHUME
ecpekmu BkarouBam cBovp3Bane Ha T, c peuenmo-
pume my 6 kKraembuHomo agpo (TRa, TRB1), koumo
peayaupam cneuuguyHu cbpgedHu 2eHu. Cowume
kogupam AHK - mpaHckpunuuama Ha cmpykmypHuU u
pe2yaamopHu npomeuHu. KoHmpakmuAHuam anapam
Ha MuoKapga e u3epageH om 2 muo3uHoBu purameH-
mu - a u B. FT, cmumyaupa 2eHHama mpaHckpunuua
Ha aAgpa-Muo3uHa.

HezenomHume ecpexmu Ha T, Bbpxy cbpgeuHume
mMuouuUMU ca mHozonocouHu. T, noBauaBa obmeHa Ha
KaauueBume GoHu B capkonAazmamuyHUa PEMUKYAUM,
umawu ocHoBHa poAa 3a KOHMpPakKMuAuMmema u gua-
cmoAHama peaakcauua. To3u npouec ce pe2yaupa om
Ca++ATP-a3ama u om m.Hap. pocporambaH, yuamo
akmuBHOCM npu Xunomupeougu3bm € HapyweHa
KaKmo npu cbpgeuyHa HegocmambuHocm. Ycnopeg-
Ho ¢ moBa, T, Bause u Bbpxy karueBume kaHaau
ype3 akmuBHocmma Ha cneuuduyHua KaaueB kaHaa
(Ito-kaHan). MocaregHuam yuacmBa B paHHomo peno-
Aapu3upaHe kamo HamaaaBa 6 cvpgeuHu muouumu
Ha XunomupeougHu nAbxoBe u ce Hopmaau3zupa caeg
cybecmumyuua c T, (1).

XemoguHamuyHu u monekyaapHu kapguo-
BackyaapHu epekmu Ha mupeougHume
XOPMOHU NpU Xunomupeougu3sbm

TupeougHume XOpMOHU UMam goka3aH egekm
Bbpxy agpeHepauvHama cucmema. Te noBuwabBam
Opoa Ha agpeHepa2uyHume peuenmopu 6 muokapga
U Cmumyaupam nocmpeuenmopHume egekmopHu
cucmemu - 2yaHUH-HYKAeomugHUme pea2yaramopHu
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Tabauya 1. Epexmu Ha mupeougHume XopmoHU Bbpxy 2eHHama
ekcnpecua 68 muokapga

Mo3umuBHa pezyrayun

HezamuBHa pezyrayun

o-muo3uH (mexka Bepuza)

-muo3un (mexka Bepuza)

Ca2+ATP a3a

Ddocoramban

Na+/K+ ATP a3a

AgeHuA-uukaaza

Ampuanren Na-ypuyeH XOpMoH

TR a-1

BoamaxkHu K+ - kaHaAu

Na+/Ca + mpaHcnopm

[-1 agpenepzuen peuenmop

Tabauya 2. XeMOguHamuuHU U MOAeKYAapHU kapguoBackyaapHu
ehekmu npu xunomupeougu3zbvm (no 3)

XemoguHamuuHu epekmu

Hezamu6na peayrauuan

HamaneH cbpgeueH gebum

Engomeana guciyHkuyua

YBeAuueHo cucmemHo
cbgoBo conpomubBaenue

HamaaeHa npogykuua Ha
a3omeH oKuc

Hamanen apmepuaneH
KOMNAQAHC

HamaneHa peaakcayusn Ha
cbgoBa 2rnagka myckyaamypa

CmecHeHo ng/\c060 HaAAazcaHe

Hamanen CbpgeyeH

KOHMpakmuAumem

Amepockaepo3a Y6eAuueHo guacmoAHO Haraz2aHe

V6BeAuueH puck om
KopoHapHa 6oArecm Ha
Ccbpuemo

NPOMEUHU U ageHuAuukAaza mun 5 u 6 (2). AokazaHo e, ve 6
cbgoBume cmeHu npeobragaBam Gema-2 agpeHepauvHume pe-
uenmopu (okoro 90% om obwua um 6poll), gokamo 6poam Ha
6ema-peuenmopume 6 cuHycoBua Bv3ea e gBykpamHo no-20aam
OMKOAKOMO mo3u 8 ampuaAHume muouumu.

XeMoguHamuyHUMe U MOAEKYAapHU KapguoBackyrapHu edek-
mu Ha TX npu xunomupeougu3bm ca gobpe uzBecmtu (3) (Taba. 2).
C 20A9MO KAUHUYHO 3HaueHue ca edpekmume Ha TX Bbpxy AunugHa-
ma obmaHa.
Xunomupeougu3zmbm Bogu go noBuweHue Ha obwua xXoAecmepoa,
Kamo cbwuam e gopu no-Bucok npu cybrkauHudHume gpopmu 6 cpab-
HeHue ¢ maHupecmHume makuBa (Que. 1) (4). MoBuwabBam ce LDL
ycnopegHo ¢ HamareHue Ha LDL-kaupbHca u 6poa Ha LDL-peuenmo-
pume. INoBuwaBam ce cbwo cepymHume HuBa Ha anoaunonpome-
uH B, xomouucmeun, C- peakmuBeH npomeuH u KpeamuH-KUHa3a
(MM-cppakuus). AokazaHo e, ue xunomupeouguzmbm e Hal-yecma-
ma npuyuHa 3a BmopuyHa xunepxorecmepoaemus.

AoKa3zaHo e, ue Xunomupeougu3mMbM € CamoCcmoameAeH puckoB
dpakmop 3a pazBumue Ha amepockaepo3a u KopoHapHa Goaecm,

HezaBucumo oM MeAecHOMO Mme2Ao,
apmepuaAHOMoO  HaAfkaHe U Mio-
mioHonyweHemo (Taba. 3) (4). Mpo-
yuBaHua npe3 nocaegHume 20guHU
Bbpxy 20AAM  KAUHUYEH Mamepuaa
(Rotterdam Study Bbpxy 170 914 na-
uueHmu, HempemupaHu ¢ AeBomupo-
KCUH) ca noka3aau 3Ha4qumo no-Bucoka
yecmoma Ha NpegcbpgHo MbiXKgeHe
(AF) npu 2opHo-e2paHuU4HU cmolHocmu
Ha cepymHua FT, HO HOopmareH TCX
(5). I3uucaeHuam peaamuBeH puck 3a
AF e 6ua 40% no-Bucok B cayuyaume,
npu koumo FT, e 6 2opHua kBapmun
Ha pepepeHmHumMe 2paHuuyu Ha FT,
CNPAamMo MO3U Npu AUUA C NO-HUCKU
cmouHocmu Ha FT, (6, 7).

Hakou no-HoBu cpaBHumenHu
npoyuBanua nokazBam, ue noBuweHu-
me cepymHu HuBa Ha TCX Kopeaupam
cuz2HugukaHmHo ¢ no-Bucoka uec-
moma Ha AF. Cvwama e cpaBHuma c
yecmomama Ha NpegcbpgHo MbXKge-
He Npu nauueHmMu CbC cybHOPMaAHU
HuBa Ha TCX, nokazameAHu 3a xunep-
mupeougu3zbm (8) (Que. 2). Hat-Bepo-
amto moBa e cBbp3aHo ¢ HaCMbNUAU
OUOXUMUYHU HapyweHus, Koumo ca
3aBucumu om npomereHume Bvmpe-
KraembyHu HuBa Ha T3 6 muokapga,
uMawu OMHOWeEHUe KbM npouecume
Ha Bb36y>kgaHe u penoaapuzauua. Ha
ocHoBaHue Ha me3u u gpyeu gaHHU
AmepukaHckama CobpgeuHa Acouu-
ayua (American Heart Association -
AHA) npenopwuBa npu Bcuuku nauu-
eimu ¢ AF ga 6bgam u3caegBanu
ycnopegHo TCX u FT, (9).

Bv3pacmHume nayuernmu c MIBC
U cybKAUHUUEH XunomMupeougu3bm
6e3 3amecmumeAHa XOpMoHaAHa me-
panua pagko umam u3aBeHu KAUHUY-
HuU npoaBu om cmpaHa Ha Cbpgeu-
Ho-cbgoBama cucmema (CCC), kamo
npu 22% om max ce ycmaHoBaBa
muxa MuoKapgHa ucxemua. B me3u
CAyYau 3amecmumeAHOmMo AeuveHue
mpabBa ga 3anouBa ¢ Hucka go3a
L-mupokcuH (okoao 25% om ouakBa-
Hama gHeBHa go3a), kamo cbwama
ce yBeauuaBa nocmeneHHo npe3 uH-
mepBaau om 6-8 cegmuuu C ueAa npu-
ueAHUme CmMoOUHOCMU Ha CepymHuA
TCX ga 6bgam OKOAO UAU MAAKO Hag
20pHama pegepeHmHa 2paHuua.
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Tabauya 3. Xunomupeougu3bm - camocmoameneH puckoB
pakmop 3a amepockaepo3a u MIbC

Pucko6bu cpakmopu| OmHocumenseH puck | PeaaeH puck
XunepmoHus 1,6 38
TiomioHonyweHe 2,0 50
Auabem 2,4 58
Xoaecmepoa 2,4 58
Xunomupeougu3bm 2,5 60

[NoaoxkumeaHa kopeaauusa mexxgy cepymHua TCX u o6wua xonecmepoa (no 4).

7,2 — 6,99 _—280
(270) 6,92
7 = (267) _‘_270
6,8 —
—+4-260
] .
o 6,6
3 250
—_ 6,4 — T
S - 616 19
3 (23 (239
3 g 627 280
S E 5,93
5 6 - 5,58 (229)
e 578 (226) T20
: . i
=T 559 4220
c (216)
] 56 541
s (209) ~+-210
5’4 ‘j
52 4 T T T T T T T T ~200
<03 0351 55110 1015 >15-20  >20-40  >40-60 >60-80 >80
TSH, mUI/L
AelicmBue Ha mupeougHUmMe XOpMOHU Ha cneyuduyHu 3a omgeAHume nepugepHu moka-
Ha mbkaHHO HUBo HU mpaHcnopmepu (MCT-8, MCT-10, OATPI1C1).
Mpu HapyweHua B8 gBama npoueca cepymHuam
buorozuyHama akmuBHocm Ha TX Ha mbKaH- TCX moxke ga ocmare 8 pepepeHmHu 2paHuyu Bb-
Ho HuBo ce onpegeas om gBa BaxHu npoueca: npeKu HaAuduemo Ha mbkaHeH (BbmpekaembueH)
1) akmuBrocmma Ha gedloguHagHume cucme-  xUNOMUPEOUQU3bM C Pa3AUYHU KAUHUYHU npoaBu,
mu koHBepmupawu T, 8 6uoakmuBen T,; BkatouumeaHo makuBa om CCC. CvbcmosaHua, npu
2) mpaHcmembpanHua mpancnopm Ha TX 6 koumo HacmwbnBa uMmpaueayrapeH (mbkaHeH) Xu-
npuueAHume kaemku, 3a6ucew, om ekcnpecuama nomupeougu3bm ce HabatogaBam npu uHcyauHoBa
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OmHocumeAHa yecmoma Ha npegcbpgHOMOo MbykgeHe cnopeg TCX 6 cepyma (no 8).

AF cobumug cnopeg TSH  Cbbumug/ yyacmHuuu
HF events by TSH level Events / Partisipants
HRs (95% CI)
TSH 10-19,9 miU/L 40/224 A
—_— 1,86 (1,27-2,72)
TSH 7,0-9,9 mIU/L 54/422 —T—%——  1,65(0,84-3,23) |pfortrend <0,01
TSH 4,5-6,9 mlU/L 156/1422 —{ - 1,01(0,81-1,26)
TSH 0,45-4,49 mlU/L 1762/22,674 m 1,00 (ref)
TSH 0,10-0,44 mlU/L 41/494 —— 1,31(0,88-1,95)
p for trend = 0,01
TSH <0,10 mlU/L 16/154 —e—— 194(1,01:372)
| 1 1 [
0,2 0,5 1 2 5
P value for quadratic pattern <0,01

pe3ucmeHmHoCm, 3axapeH guabem, 3amabcma-
BaHe, gucaunugemuu, XpOHUYEH U OCMbBP CMpeEC,
meXKu uHgeKkuuo3Hu 3aboaaBanun, cencuc, ab-
moumyHHU 3a6oaaBaHun, genpecuu, 2aagyBane,
HUcKko-kaAopulHu guemu (10). YcmaHoBeHu ca
gaHHU 3a MbKaHeH MUOKapgeH Xunomupeougu3bm
NpuU hayueHmMu CbC CbpgeyHa HegocmambyHOCM,
obycaaBaw, noBuweH puck 3a NPegcoLpgHO MbXK-
geHe npu HopmaaHu HuBa Ha TX 6 uupkyrauuama.
OcHoBHu puckoBu dakmopu 3a moBa ca Bucoko-
cmeneHHomo 3amabemaBaHe u guabema. INpu exc-
nepumeHmanHu npoyuBaHua ce goka3zBa, ue npu
nabxoBe ¢ npoBokupaH muokapgeH —UUHMApKM
NpuAa2aHemo Ha Hucku go3u L-mupokcuH 6aazo-
npuamcmBa ampuaAHOMO pemogeAupaHe U Hama-
AnBa pucka om npegcbpgHo mbxgeHe (11).
TokaHeH xunomupeougu3bm ce Nogo3upa npu
nayueHmu cbc 3abaBeH memaboAuzbm, XpOHUYHA
ymopa, 3abaBeHu NCUXo-MOMOPHU peakuuu, NCUxo-
AO2UYHU Npobaemu, meHgeHuUA KbM HUCKA MeAec-
Ha memnepamypa, yBeAuyeHue Ha Me2A0MO UAU
HapyweHua 6 nokazameAaume Ha macmHama obma-
Ha Npu Aunca Ha gpyeu 3aboaaBarua uau BbHWHU
gakmopu (12). TakuBa ce HabatogaBam B okoao
5-10% om Auuama C goka3zaH Xunomupeougu3bm,
npoBexgawu 3amecmumeaHa XOpPMOHAaAHA mepa-
nua ¢ aAeBomupokcun (L-T,), 6bnpeku HopmarHume
xopmoHaaHu mecmoBe. pu cayyau ¢ MUHUMAAHO

noBuweH TSH B pamkume Ha pepepeHmHume cmodu-
Hocmu (Hag 2 mlU/L) moxe ga e Haauue cybHOpmaa-
HO uHmpaueAayrapHo HuBo Ha T, B nepudpepHume
mbKaHu, MbU kKamo 6 xunogu3ama Cbwomo e 3Ha-
yumo no-Bucoko omkoakomo B8 nepudepuama.

[Mpu mbKaHeH uHMpaueAyarapeH Xunomupeo-
ugu3zbm KoHBeHuuoHaaHama mepanus ¢ AeBomupo-
kcuH (L-T,) e HegocmambyHo ecpekmuBHa u u3uc-
kBa npuarazaHe Ha akmuBHama popma Ha XOpmoHa
(L-T,), yuimo mpaHcmembpaHeH mpaHcnopm e MHo-
20 no-6p3, no-crabo 3aBucum e om eHepaulHume
npouecu 6 kKaAemkume, Kakmo u om akmuBHocmma
Ha geloguHa3zume. [lpu nayueHMu C Xunomupeo-
Ugu3bM NO NpeueHka moxe ga ce npoBexxkga kom-
6uHupara mepanua c T, u T,, kamo 6 me3u cayuau
cbomHoweHuama Ha go3ume T,/T, Had-yecmo Ba-
pupam om 5 go 10-13 mIU/L. pu cayuau c Low
T, uau m. Hap. Sick Syndrome npurazaHe Ha T, e
He camo noka3aHo, HoO moxe ga 6bge >kuBomocna-
caBawo, mbl Kamo mpaHcmembpaHHUAM MpaHc-
nopm Ha T, e MHO20 no-6bp3 cnpamo mo3u Ha T,
no-carabo 3aBucum e om eHepauliHume npougecu 6
KAemkume u om akmuBHocmma Ha geloguHaszu-
me B yepHua gpob u nepugepHume mukaHu (13).
ToBa Baxku kakmo 3a MO3bKa, Maka u 3a Muokapga.
Bb6 Bcuuku cayuau aeveHuemo mpabBa ga 6vge
CMpPO20 NPeueHeHo, KOHMPOAUPAHO U Cbobpa3zeHo
C KOHKpemHume NpuYuHU.
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Pe3siome

,IMAawaHe 3a nocmuziam pezyamam* (II1P)
e omHocumeaHo HOB mogea Ha puHaHcoBo Bb3-
Haepa)kgeHue Ha Aekapume cnopeg nocmuzHamu-
me pe3zyamamu 6 aedeHuemo Ha cBoume nauueH-
mu. Hakou om ueaume my ca ga 6bgam o6xBaHamu
NPeguMHO NauueHmu ¢ XpoHuuHu 3aboaaBarusg, ga
Obgam HamaAeHu pazxogume 3a Xxocnumaausayuu,
kamo ce uHBecmupa B no-kauecmBeHa npeBeHuun
Ha npegomBpamumume ycAo>KHEHUS; ga ce nocmue-
Ham no-gobpu HenocpegcmBeHu U gbA2ZOCPOUHU
pe3yamamu, no-Bucoko kauecmBo Ha >kuBom Ha na-
uueHmMume; ga ce Hamaau obwama cmbpmHocm; ga
ce ycBoam u npunrazam no-gobpe mexkgyHapogHo
ymBbpgeHume u pezuoHaAHU Npenopbku 3a gobpa
KAUHUYHA npakmuka u ga ce nogobpu kauecmBomo
Ha paboma Ha Aekapume; ga ce noBuwu ygoBaem-
BopeHuemo Ha Bcuuku BbBaeueHu cmpaHu.

Lleama Ha mo3u cucmemeH 0630p e, kamo ce
HanpaBu npezaeg Ha Aumepamypama, ga ce oue-
Ham npegumcmBama u Hegocmambuume Ha mo3u
Mogea Ha puHaHcoB0 cmumyaupaHe kamo vacm
om uHmezpupaHua nogxog B aeyeHuemo Ha nayu-
eHmu cbce 3axapeH guabem. C kaouoBu gymu ,pay
for performance” u ,diabetes”, 6 PubMed 6axa Ha-
mepeHu 210 cmamuu 3a nocaegHume 10. Ha 6a3a-
ma Ha Hald-gobpume 174 cmamuu ce uzezomBu

Abstract

Pay-for-performance is a relatively new pay-
ment model that offers financial remuneration to
physicians based on the results that they have
achieved during the treatment of their patients.
It aims at improving the quality of health care
for chronically ill patients by addressing patients’
needs at an earlier stage, when some complica-
tions could still be preventable, and thus reduce
hospitalization costs. The initiation of the model
should lead to an improvement in the intermedi-
ate and long-term outcomes for patients, to im-
proved quality of life, reduced all-cause and spe-
cificmortality rates as well as to improvements in
the physicians’ performance by promoting adher-
ence to international clinical guidelines resulting
in positive outcomes for all involved parties.

The aim of this review is, by analyzing the
existing literature, to assess the advantages and
limitations of this financial model as part of an
integrated diabetes care. We searched the Pub
Med database using the key words ,pay for per-
formance” and ,diabetes” and identified a total of
210 search results in the last 10 years. We based
this review on the best 174 articles relevant to the
topic and selected 68 references.
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BbosiHoB, Muxaua A. u cbmpygHuUyu

Hacmoawuam o630p, om KoOumo 3a yumupaHe ce
nogbpaxa 68.

MHo20 ca cpakmopume, koumo Bauaam Bbp-
xy epekmuBHocmma Ha memoga TIMP. AaHHume
omHocHO 3gpaBHume noA3u 3a navueHmMume CbC
3axapeH guabem B 6GAU3BK U gbA20CPOUYEH NAAH Cca
npegBapumeaHu kamo noBeue NOAOKUMEAHU MeH-
geHuuu ce omuyumam cnpamo HenocpegcmBeHume
NOA3U; AeKo HamaraBam obwama cmbpmHocm u
xocnumaau3ayuume. AaHHUMe ca pa3HONOCOYHU U
OMHOCHO CbOMHOWeEHUEMO UgeHa-epekmuBHocm
Ha cpuHaHcoBua mogea. MMpuroxxeHuemo B pazauu-
Hume cmpaHu gaBa pazaudHu pe3yamamu, Kamo
noao>xkumeaHume nybaukauuu ugBam noumu u3ug-
Ao om TauBaH, gokamo 3a Beaukob6pumanus, KaHa-
ga u gpyau cmpaHu npozpamama He Bogu go nbAHO
nocmuzaHe Ha 3agageHume UeAu.

B 3aKAl0YeHue, KoM MOMEHMA ca HY>KHU goNnbA-
HumMeAHU npoyuBaHua U NO-gbAb2 NEpuog Ha Npo-
caegaBaHe Ha nayueHmume CbC 3axapeH guabem,
3a ga ce gage 3aKAlOYeHUe OMHOCHO gbA20CPOYHU-
me noA3u om makaBa uHuyuamuBa.

KaowoBu gymu:

There are many factors which may influence
the effectiveness of the pay-for-performance mod-
el. Data on intermediate and long-term outcomes
for diabetes patients are inconclusive, with only
a moderate improvement noticed in interme-
diate outcomes and only for a limited period of
time. All-cause mortality and hospitalization rates
are slightly reduced. Publications examining the
cost-effectiveness of the model produced conflict-
ing results. Publications differ by country with the
vast majority of positive messages coming from
Taiwan; while research in the UK, Canada and
other countries showed that the primary goals of
this financial model were not completely met.

In conclusion, more extensive research and
longer follow-up periods of patients with diabetes
participating in this pay-for-performance model
are needed in order to make more precise con-
clusions about its long-term benefits.

Key words:

nAawaHe cnopeg pe3yamamume; 3axapeH guabem;
guabemHu 2puxku; kauecmBo Ha >xuBom; 2aukemu-
YeH KOHMpoA; puHaHcoB cmumya; Bb3zHazpaxkge-
Hue Ha AekapA

pay-for-performance, diabetes mellitus, diabetes care,
quality of care, glycemic control, financial incentives,
physician remuneration

BbvBegeHue u onpegeneHue

,IMrawane 3a nocmueuam pezyamam® (T1T1P)
e omHocumeaHo HOB mogea Ha puHaHcoBo Bb3-
Haepa’kgeHue Ha Aekapume, chopeg hocmuzHamu-
me pe3yamamu B aeyeHuemo Ha cBoume nauuex-
mu. Hakou om yeaume my ca ga 6bgam ob6xBaHamu
NpeguMHO nauueHmu ¢ XpoHu4yHu 3a6oaaBaHus,
Koumo npegcmaBaaBam u HalG-2oramama ,(puHaH-
coBa mexkecm” 3a 3gpaBeonazBaremo u ga 6bgam
HamaAeHU pa3xogume 3a Xxocnumaau3auuu, Kamo
ce uHBecmupa B no-kauecmBeHa npeBeHuua Ha
npegomBpamumume ycaoxkHeHua. Lleau ce cbwo
ga ce nocmuz2Ham no-gobpu HenocpegcmBeHu u
gbA20CpOUHU pe3yamamu, no-Bucoko kauecmBo
Ha >xuBom Ha nauyueHmume, ga ce HamaAau obwama
cmbpmHocm; ga ce ycBoam u npuaazam no-gobpe
mexxgyHapogHo ymBbpgeHume u pe2uoHaAHU npe-
nopbku 3a gobpa KAUHUYHA Npakmuka, ga ce nogo-
6pu kavecmBomo Ha paboma Ha Aekapume, gae no-
Buwu ygoBaemBopeHuemo Ha Bcuuku BbBaeueHu
cmpaHu (Aekap, nayueHm, mpemu cmpatu,

¢ koumo ocueypaBam uHaHcupaHe), nocmue-
Hamume pe3yamamu ga ca ,ueHa-edpekmuBHu”
U gpyau. Makap ga He ce cmama 3a npaka UeA Ha
mogeaa, ovakBaHuama ca BvBexkgaHemo my ga go-
Bege go HamaaaBaHe Ha cbuwecmByBawume pazau-
yua 6 gocmbna go 3gpabHu 2puku Ha xopama om
No-HUCKUMeE CcouuaAHu npocAolku u owemaBaHu
emHuyecku 2pynu (1-3). OcobeHo uHmMepeceH e
Bvnpocbm 3a npurokeHue Ha nogobHu mogeau 6
AeUeHUEemo Ha hauyueHmume CbC 3axapeH guabem,
MbU Kamo HaAUYUEmo Ha gocmbnHu guabemHu pe-
2ucmpu 8 MHO20 cmpaHu, Kakmo u Ha ymBbpgeHu
KpalHU MOYKU 3a OUEHKa Ha 2AUKEMUYEeH KOHMPOA
UAU MUKPO- U MakpocbgoBu ycaoxkHeHus, no3Boaa-
Bam uzzomBanemo Ha 3agbAbOYEHU aHaAu3U.

Lleama Ha mo3u o630p e, kamo ce HanpaBu
npezaeg Ha Aumepamypama, ga ce oueHam npe-
gumcmBama u Hegocmambuume Ha MO3U MOJeA
Ha (puHaHcoBo cmumyaupaHe Kamo Yyacm om uHme-
2pupaHusa nogxog 8 aeyeHuemo Ha navueHmMu CbC
3axapeH guabem.
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Mamepuaau u memogu

C katouoBu gymu ,pay for performance” u ,diabetes”,
6axa HamepeHu 270 cmamuu 6 PubMed, om koumo
210 om nocaegHume 10 2oguHu. CAaeg npeaaeg Ha
3azaaBuama Ha cmamuume, omnagHaxa me3u, Kou-
mo ca u3B8bH Mmemama u 3a KOUmMO HAMA HAAUYHO
pe3iome. Ha 6a3ama Ha ocmaHaaume 174 cmamuu
u 4 gonbAHUMEAHU cmamuu, Heobxogumu 3a odp-
opmaHe Ha guckycuama, ce uzzomBu Hacmoswuam
0630p Kamo 3a kpamkocm u no-gobvbp okyc 6
KHuzonuca ca BkaloueHu okoao /3 om Bcuuku u3-
MOYHUUU N0 Memama.

PesgAmamu om cucmemMmamuyHug
dHAAU3 HaO gaHHUMe

AaHHU om Aumepamypama no cmpaHa Ha
npouzxog

AaHHUmMe om Aumepamypama gaBam pazHono-
COYHU NOCAQHUA OMHOCHO NOCMU2aHeMO Ha UeAu-

me, 3aAroxeHu B TP npu nayueHmume cbc 3axa-
peH guabem. B 0630p Ha Latham LP u Marshall EG
ce cpaBuaBam 4 cxogHu mogeaa Ha [IP, BbvBege-
HU Bb6 Beaukobpumanua, Kanaga, ABcmpanua u
TatBaH u ce ob6cbxKga gaau ca 6uau ycnewHu 6 no-
gobpaBaHe Ha kayecmBomo Ha 2puxkume 3a nauu-
eHmume ¢ guabem. Hamupa ce meHgeHuua Kbm no-
gobperue 6 kauecmBomo Ha 3gpaBHume 2puxku, HO
Hau-Beve no omHoweHUe Ha noKa3ameAume, ompa-
3aBawu u3zBbpweHa geGHocm (process outcomes),
kKamo u3zmepBaHe Ha 2AaukupaH xemoz2aobuH Ha Bce-
KU nayueHm CbC 3axapeH guabem u nokajameau-
me, ompazaBawu HenocpegcmBeHume pe3zyama-
mu om AevyeHuemo (intermediate outcomes) kamo
nocmueaHe Ha NpuueAHa CMoUHOCM Ha 2AUKUPaHUA
XeM02A06UH, HO HEe U OMHOCHO gbA20CpPOYHUME
makuBa (1). Kamo nocregcmBue om BwvBexgaHe-
mo Ha mogeaa ['IP, npugbp>kaHemo KbM Npenopb-
Kume Aeko ce nogobpaBa (TatBaH) nokazameaume,
3aroXkeHu B max, ce uzcaegBam no-yecmo (TatBaH,
ABcmpanaus) (Bxx. Taba.1).

Tabauya 1. pumepu 3a II1TP u maxHama etpekxmuBHoOCM npu nayueHMumMe Ccbc 3axapeH guabem - no (1)

CmpaHa Xapakmepucmuku AokazameacmBa 3a
epekmuBHocm
BeAaukobpumanua [ QOF, 2004, npocaegaBam ce gedHOCMU - KOHCYA- MogobpeHrue 6 HbA, u obuy

mayuu, peuenmu; u3mepeHu nokazameau - HbA, xoAecmepoa npe3 nvpBama
AH, aunugeH npogua; npocaegaBam ce ygoBaem- 20QguHa, caeg moBa meHgeHuus-
BopeHocm Ha nauueHma u kadecmBo Ha xxuBom; ma He ce 3ana30a.
Aekapam moxe ga u3zkatouBa nayueHmu.

ABcmpaaus PIP, 1999, Bb3HazparkgeHuemo e Ha nayueHm, Mo-2onama BeposmHocm ga ce
3aBbpwiua ,UuKbA Om geliHocmu”. HazHauam u3caegBaHus.

Taia6an DM-P4P, 2001, yuacmBawume Aekapu mpabBa ga [To-2oAamMO npugbpKaHe Kbm npe-
6bgam obyueHu npegBapumenro; Bceku nauueHm nopbkume 3a gobpa KAUHUYHA
cbe 3A mpabBa ga 6bge npeaaegaH, obyyeH u ga npakmuka; HamaAeHa yecmoma Ha
my 6bgam HazHaueHu uzcaegBaHua. Mozam ga ce Xxochumaau3auyuume Ha BkAtoue-
u3zkatouBam nayueHmu. HUMe nauueHmMu Mpu 20guHU

caeg BovBexgaHe Ha npozpamama.

Kanaga Aekapume, koumo caegBam KaHagckume npenopbku | MuHumaaHo nogobpeHue Ha
3a AeueHue Ha 3A u uznbaHam Bcudukume um eaemen- | nokazameaume. Ha nauueHmume c
mu npu gageH nauyueHm, noayyaBam gonbaHumea-  [e uzcaegBam cbwume nokazame-
Ho 60 $ 2oguwHO 3a Hez0. AU, Koumo ca buau npocaegaBaHu

U Npegu npozpamama.

CovkpawjeHua: QOF - Quality and Outcomes Framework; PIP - Practice Incentive Program; DM-P4P - diabetes mellitus
pay-for-performance; HbA, - 2aukupaH xemozao6uH, AH - apmepuasHo HaszaHe.

MHumepecHu gaHHu npegocmaBa u gemalaHuam aHaAu3 Ha ycnexume/Heycnexume Ha npuaazaHume mogeAu 8 nocoue-
HUMe cmpaHu, ompaszeHu 6 mHoxxecmBo omgeaHu nybAUKAUUU NO pa3AUYHU acnekmu.
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TauBav

B TaiBaHn npozpamama nbpBo BkaouBa camo
uzmepBaHe Ha nokazameau, a om 2006 2. ce goba-
Ba uzuckBaHemo 3a maxHomo nogobpeHue. [po-
yuBaHe ycmanoBaBa, yue Bmopama ¢aza Ha npo-
epamama ce okazBa no-egpekmuBHa (4). Cnhopeg
Sheen YJ u comp. npu nayueHmume CbC 3axapeH
guabem, BkatoueHu B MIP, ce HamaraBa 3HaUUMen-
HO Yyecmomama Ha amnymauuume 3a nepuoga Ha
npozpamama B TatBan (1998-2007 2.) (5). HamanaBa
ce cbwo obwama cmbpmHocm (6-8), Kamo noa3za-
ma ce u3zyucaaBa Ha T cmbpmeH cAyyal NO-MaAKO
Ha 37 BkatoueHu nauyueHmu 3a nepuog om 5,3 20-
gutu (8). HamaraBa cmbpmHocmma, cBbp3aHa cube
3axapHua guabem u cmbpmHocmma, cBbp3aHa ¢
pakoBo 3aboaaBaHe (6), kamo obwama vyecmoma
Ha pakoBume 3a6oaaBaHua npu navueHmume CbC
3axapeH guabem He HamaraBa no Bpeme Ha npoepa-
mama, Bbnpeku ye uma gaHHu u 3a makaBa meHgen-
uua (8). ObpamHomo cbwo ce okazBa BapHo, na-
uueHmume cbce 3axapeH guabem u pak, BkaoueHu
6 npoepamama, ca ¢ no-Hucka obwa cMbpmMHOCM
u cmbpmHocm, cBbp3zaHa ¢ pakoBomo 3aboaraBaHe
(9). B gpyzo npoyuBarve om TatBaH (10) ce Hamupa
Bpb3ka mexgy INIMP, no-Huckama Yecmoma u no-yc-
newHomo u3zaekyBare Ha mybepkyrozHama uHpek-
uua Npu NauueHMumMe Cbe 3axapeH guabem. Nogo-
6paba ce ,HenpekbCHamMocmMmMa Ha 2puxkume”, m.e.
eguH nauueHm ce npocaegaBa NPogbLAXKUMEAHO
om eguH Aekap, om koumo e goBoaeH (7). MNMauuen-
mume ¢ HoBoomkpum 3axapeH guabem, BkaoueHu
8 npozpamama B nepuoga 2002-2006 2., nokazBam
No-HUCKa Yecmoma Ha ycao>kHeHus, cBbp3aHu ¢ gu-
abema npu npocaegaBatemo um go 2012 2. (11).
Cnopeg Sheu SJ u comp. ce HamaaaBa vecmomama
Ha guabemHama pemuHonamus, 3a KOAMo e Heob-
XOgUMO AedeHue, HO camo npu ycroBue, ye KOH-
mpoAHama 2pyna nauueHmu, HeBraouena 6 TIIP,
He ce nogaaza Ha pegoBeH 2oguweH ckpuHuHe2 (12).
YcmanoBaBa ce cbwo, Ye nauueHmMume CbC 3axa-
peH guabem u mHoxecmBo npugpyxaBawu 3abo-
AaBaHun, umam no-zoAama NOA3a OM hpozpamama
(13), kamo no-pagko 6uBam xocnumaauzupaHu no
noBog Ha mexHume ycaoxxHeHua. Om obwo 5592
nauueHmu ¢ HoBoomkpum 3axapeH guabem, npo-
CcAegeHU 3a nepuog om mpu 2oguHu, 47,3% ce npu-
gbpkaau Kbm npozpamama (14). Cpeg maszu 2pyna
nauueHmu aBmopume u3zuucasBam no-HUCHK 20gu-
weH pa3xog 3a 3gpabHu 2puxu.

Cnopeg Hsieh HM u coemp. 1P 6 TatuBaH no-
kazBa gobpa "ueHa-epekmuBHocm, npu Bcuuku
nauueHmu cbc 3axapeH guabem, Ho Hal-Beue npu
me3u ¢ npugpyxaBawu 3aboaaBanua (15). 44,3%

om nauueHmume c guabem, BkaoyeHu 6 npoepa-
mama, ca u3z2ybeHu om npocaegaBaHe (16). ToBa
ca nNo-4ecmMo MbXKe, Ha MAaga Bb3pacm UAU NbK C
MHOo>XecmBo npugpyrkaBawu ycaoxxHeHus, cBvp3a-
HU ¢ guabema, »xxuBeewu B no-omgareveHu padoHu.
B gpyzo npoyuBane ce cpaBuaBam uemupu 2pynu
nauyueHmu - nayueHmMu ¢ paHeH cmagud Ha XpOHUY-
HO 6bbOpeuHo 3ab60AaBaHe (XB3) u 3axapeH guabem
(3A), yuacmBawu B TIMP (koHmpoAHa 2pyna, npu
KOAMO ce npuema Hal-HUCBK PUCK); 2pyna camo C
HauyareH cmagud Ha Xb3, yuacmBawu 6 TIMP; na-
uueHmu camo ¢ guabem, yyacmBawu 6 IMr1P, u na-
uueHmu ¢ me3u guaz2Ho3u, kKoumo He ca BkAloUeHu
8 TP (17). ABmopume Hamupam ,go30-3aBucum
epekm” Ha yyacmuemo 6 nogoGHU npozpamu, om-
pazaBawo ce Bbpxy obwama cmbpmHocm B usz-
caegBanama epyna. Hal-Bucoka cmbpmHocm ce
Hamupa 6 2pynama, koamo He e BkaioueHa B TP
(HR 2,42), 8 2pynama, npocaegaBaHa 3apagu paHeH
cmaguid Ha Xb3 HR e 2,00, a 6 2pynama Ha nauu-
eHmume cbC 3A - 1,22. [lo omHoweHuUe Ha Makpo-
cbgoBume ycaoxkHeHun, gpyau aBmopu Hamupam
No-HUCBHK puck om uHcyam (HR 0,84), ocmbp mu-
okapgeH uHgapkm (HR 0,72), npegcbpgHo mpen-
mexHe (HR 0,93), cbpgeuHa HegocmamwbuyHOCM
(0,61), ecaHepena (0,83) u a36a (0,93) Ha goaHume
KpalHuuu npu nayueHmume ¢ HoBoomkpum 3axa-
peH guabem mun 2, Bxatoueru B TI1P (18).

Hakou oe2paHuueHua Ha moBa u gpyau npoyu-
Banua om TauBaH ca, ye ce BkatouBam npegumHo
nauueHmu ¢ HoBoomkpum guabem, m.e He MoOXe
ga ce HanpaBam 3akaoueHua aBmomamuuHo 3a
nayueHmume ¢ no-zoarama gaBHocm Ha 3a6oanaBa-
Hemo; ve nepuogbm Ha npocaegaBaHe e mBuvpge
Kpamwbk, 32 ga ce HanpaBam 3akaloueHun 3a edek-
ma om gobpuAa 2AUKEMUYEH KOHMPOA CNPAMO gbA-
20cpoyvHume nocaegcmBun; ye HAMA gaHHU 3a Npo-
BexkgaHoMo AeveHue Ha nauueHmume u gpyau.

FAUKemMuuHUAM KOHMPOA ce nogobpaBa 6 mece-
ua caeg BratouBare 6 TP u ce 3agbprka No-gobbp
B8 uvmeH3uBHO npocaegaBaHama 2pyna noHe 3a
mpu 2oguHu (19). NMpomuBonoAoXkHU ca gaHHUMe
om gpyzo pempocnekmuBHo npoyuBave om Tal-
BaH, koemo He Hamupa npomaHa 8 2aukupaHua xe-
MO2A00UH (UAU MA e MUHUMaAHa) Om HayaAOmo go
Kpaa Ha npozpamama (uzxogeH HbA, - mbxe 7,5%,
XeHu 7,8%; cpewy 7,5% u 7,7% 6 kpas) (20). Om
npozpamama mHo20 no-yecmo 6uBam uzkaouBaHu
no-8b3pacmuume nauyueHmu c noBede npugpyxka-
Bawu 3aboraBaHun (21).
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Kanag®

B Onmapuo, Kanaga, ce ycmarHoBaBa no-vec-
mo uzmepBaHe Ha kpbBHama 3axap u obwua xorec-
MEepPOA U NO-Yecm CKPUHUH?2 3a pemuHonamua cAeg
BvBexxgaHemo Ha TP (22). Tpyna aBmopu cpab-
HaBam nepuogume npegu (2005-2009 2.) u caeg
(2010-2014 2.) BvBe>kgaHe Ha TP 68 Hio bpbH3yuk
U Hamupam no-zorama BeposmHocm Ha nauyueHm
cbC 3axapeH guabem ga Gbge uzmepeH 2AuKupaH
Xxemo2A06uH, ako e BkaloueH B npoepamama (23).
INpu cpaBHeHue Ha gBeme 2pynu nauueHmu obaue
(6 u u3BbH npoepamama), He ce Hamupam paszAuKu
6 eaukemuuHua KOHMpPOA. Hamaaeau ca noceweHu-
ama Ha cnewHomo 368eHO, Kamo gaHHUMe ca Nnpo-
muBopeuuBu omHOCHO Yecmomama Ha xocnuma-
Ausayuume (22). B bpumancka Koaymbusa, KaHaga,
caeg BbBexxgare Ha TP ce HamaraBam 2o0guwiHU-
me pa3xogu 3a 3gpabHu 2puxxu 6 mpu om vemu-
pu HanpaBaeHua - xunepmoHuuHa 6oaecm, XObb,
3acmoliHa CbpgeuyHa HegocmMambyHOCM, HO He U
3a 3axapeH guabem (omuemeno e noBuwabaHe Ha
pazxogume) (24). NMNayueHmume c egHa om me3u
yemupu guazHo3u obave no-pagko 6uBam npuema-
Hu B 6oAHUUA U 3a no-kpamKo Bpeme, Kamo no-pag-
KO ce Haaazam u noBmopHuU xocnumaau3auuu (24).

AaHHU oM gpyau cmpaHu u npoyyBaHusg

B AaHua obwonpakmukyBawume aekapu u3-
2AeXKga He npezpbwam ugeama 3a [P u 3a ne-
puog om 5 2oguHu camo 30% 3asaBam yyacmue 6
npoezpamama, kamo BkatouBam B Hea okoro 10%
om nayueHmume CbC 3axapeH guabem (25).

B Ucnanua kamo uaro ycaoxkHeHuama, cBbp3aHu
CbC 3axapHua guabem, He ce MbPCAM gocMambyHO
akmuBHO, HO Npu puHaHCOB cmumya pe3yamamume
ca MaAko no-gobpu (26). B cbwomo npoyuBaxe camo
npu 2,7% om nauueHmume (om obwo BkaoueHu 366
nauueHma cbc 3A mun 2) ca uznbaHeHu Bcuukume 6
nokazameasa - uzmepBaHe Ha 2AUKUPaAH XEMO2AODUH,
AUNUJEH NPOCPUA, OUYEH NpezAeg, Npe2aeg Ha Kpaka,
MukpoarbymuHypus, EKT.

B CALJ ce nogobpaBa ckpuHuHebm 3a 3axa-
peH guabem, HamaraBa ce Gpoam Ha xocnumaau-
3auuume Ha nauyueHmume CbC 3axapeH guabem,
BkatoueHu B npoepamama Quality Blue Primary Care
(QBPC), ocobeHo 3a me3u, koumo umam noBeue
npugpyxaBawu ycaoxxHeHusa, Ho ce noBuwaba
3HauYuMeAHO U HpoAm Ha npuemume NO ChewHoCM
(27). YcmaHoBaBa ce, e ca HamareAu pazxogume
3a nayueHmume, BkaoueHu B npozpamama, ume-
HO nopagu No-MaAKoOMo Xochumaau3auuu. bpoam
Ha Buzumume npu obwonpakmukyBawua rekap

ovyakBaHo ce noBuwabBa (uzmecmBaHe Kbm Nbp-
BuuyHama nomouw) (27). CpaBuenue mexgy CALL|
u Beaukobpumanua npaBam Crosson ] C u comp.
(28). ABmopume obaue He aHaAuzupam ycnexa Ha
MNrP 8 gBeme cmpaxu, a kakBa e Gura maxHama
,2omoBHocm” npegu BbBexxgaHemo Ha npozpama-
ma. Pesyamamume noka3zBam, uye 8668 Beaukobpu-
maHua ce caegBam no-CMpUKMHO NPOMOKOAUME
npu 3axapeH guabem kamo ce HazHayaBam Bcuuku
Heobxogumu u3caegBanua, Ho HenocpegcmBeHume
pe3yamamu He ca no-gobpu om me3u 68 CALLL (28).
BeaukobpumaHua e egHa om cmpaHume, KOAMo
e npunazara u npocaegaBasa Hal-CMPUKMHO pas-
AUYHU mogeau Ha IMIMP, 3amoBa gaHHume om maszu
cmpata 3acag>kaBam no-nogpoGHO U3A0XKeHUE.

q
Be:\ukoﬁp“moHu

Had-zconemuam cbwecmByBaw, nogobeH mo-
gern e mo3u, cb3igageH 6 Ob6eguHeHomo Kpan-
cmBo npe3 2004 2. - ,the Quality and Outcomes
Framework” (QOF). MovpBoHauaaHo ca BkaoueHu
10 xpoHuuHu 3a6oaaBaHus, no-kbcHO me cmaBam
20 - 3axapeH guabem mun 2, apmepuaAHa xunep-
moHuga, 3amabcmaBane, XOBb, XxpoHuuHO 0b0-
peuHo 3aboanaBaHe, ncuxudHo 3gpabBe, gemeHuusn,
genpecusn, kakmo u nbpBuyHa u BmopuyHa npo-
purakmuka Ha cbpgeuHocbgoBo 3aboanBaHe, cnu-
paHe Ha miomioHonyweHemo u gpyau (2,3). Mpu
ychewHo AeYyeHue Ha nauueHm ¢ gageHume gua-
2HOo3u, Aekapam noayvaBa Bv3zHazpaxgerue. Npeg-
BugeHu ca Bb3Hazpa)kgeHua 3a NO-NPOGbBAXKUMEA-
HU KOHCYAMauuu, obyveHue Ha nayueHma u gpyeu.
lMokazameAaume/geliHocmume ce peaucmpupam
B8 erekmpoHHa cucmema, OMKbgemo gaHHume ce
uzBauvam gupekmHo. Aekapume umam npaBo ga
uskatouBam nayueHmu om peeucmbpa, KOEMoO ce
obcbXKga U Kamo eguH om Hegocmambuume Ha
npoekma. B cucmemamuueH 0630p, aHaau3zupaw, 94
cmamuu, cBbp3aHu ¢ mo3u mogeAa Ha Bb3Hazpax-
geHue, ce noBguza Bbnpocvm 3a HezoBama egek-
muBHocm (2). B noBeuemo cgepu Ha uHmepec ce
nogobpaBam HenocpegcmBenume pe3zyamamu,
Had-omuemauBo B cpepama Ha guabema. B obwu-
peH aHaaus, BrkaouBaw, 98% om Bcuuku npakmuku
Ha cemelHu Aekapu 866 BeaukobpumaHua (29), ce
Hamupa, Ye npe3 2004-2005 20g., 59,1% nocmuzam
HbATc <7,5% npu nauyueHmume Cu CbC 3axapeH
guabem, a npe3 2007-2008 mo3u npoueHm ce no-
Buwaba go 66,7%. Mpe3 2006 2oguHa 39,7% om
Bb3pacmHume ¢ guabem, BkatoueHu B8 QOF, umam
HbA1c<7,5%, go 2008 20g. me cmaBam 52,1%
(30). ToBa nogobpeHue Ha HenocpegcmBeHume pe-
3yamamu obauve e Hal-gpamamuyHo npe3 nvpBama
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2oguHa caeg BvBexganemo Ha QOF (2, 31), cbe 3a-
gbpykaHe Ha nocmuzHamomo npe3 nbvpBume mpu
20gUHU U CbC Chag go NpPegxogHOMO CbCmoaHue
npe3 cregBawume. Omyuma ce camo ymepeH cnag
B8 obwama cmbpmHocm u H6poa Ha Xxocnumaau3a-
yuume. KayuecmBomo Ha 2pukume ce noBuwaBa
HepaBHomepHo, noBeue npu no-Bb3zpacmHume na-
uueHmu cbe 3axapeH guabem, ¢ noBeue npugpyska-
Bawu 3aboaaBaHua (32,33), koumo npegu moBa ca
noayyaBaau no-rowa 3gpaBHa nomouw,

KakBo npomeHs QOF 3a Aekapga u nauueHma

Caeg BvBexxgaHemo Ha QOF 666 Beaukobpu-
maHua MeguuyuHCKUMe ekunu npepaznpegeaam pa-
6omama cu, maka ye cecmpume ca HamoBapeHu ¢
uzmepBaHemo Ha npocaegaBaHume nokazameau, a
nauyueHmume koHmakmyBam npegumHo ¢ max. Ca-
Mume Aekapu Hamupam mo3u ¢uHaHcoB mogea 3a
NO-MaAKO HacouyeH Kbm nayueHma u noBeye Kbm ag-
muHucmpamuBHume gedHoCcmu, KOUMO OMHemam
noBeue Bpeme (nonvaBaHe Ha peaucmubpa). Nauu-
eHmume ca no-maako ygoBaemBopeHu u ,Henpe-
KbCHamocmma Ha 2puxkume” HamaaaBa (34).

EmuyHu Bbvnpocu

MoBgueam ce emuyHu Bbnpocu Kamo Hanpu-
Mep, gaAu nauueHmume C guaz2Ho3u, KOUmo He ca
BratoueHu B npoepamama 3a puHaHcupaHe, He Nno-
AyyaBam no-rowa 3gpaBra nomow, ToBa e BugHo
u om cmamucmukama - 3gpaBHama nomouw, 3a
nayueHmume c gua2Ho3u, HeBkatoueHu B npozpa-
mama, ce nogo6paBa no-caabo om npegBugeromo,
u mo3u npobaem ce 3agvabouaBa npe3 2oguHume
(2). Cowo Maka, gaau e emuyHo ga ce ,u3katouBa”
gageH nayueHm om pea2ucmbpa, ako mou uBee
B no-omgareueH paloH U e mpygeH 3a npocaega-
Bare (3). Aaau ce 3agbabouaBa HepaBencmBomo
8 gocmbna go kauecmBeHa 3gpaBra nomow? Cno-
peg nogpobeH gokaag careg BbBexxgarHemo Ha QOF
ce HamaraBa cvwecmByBawomo HepaBencmBo 6
KauecmBomo Ha 2puxkume Npu pazAudHUMeE emHu-
Yyecku 2pynu u paszAudHUME COUUAAHU NPOCAOUKU,
¢ nogobpeH gocmbn Ha no-6egHume go 3gpaBHa
NOMOW, HO Ma3u MeHgeHuuaA ce Komnpomemupa
om Bb3moxxHocmma 3a uzkatouBaHe Ha mpygHume
3a npocaegaBaHe nauueHmu (2). HanpomuB, cno-
peg (35, 36) HepaBeHcmBomo mexxgy omgeaHume
€MHUYEeCKU 2pynu He ce NpomeHa u pazauduama 6
2AUKUPaHUA XeMO02A00UH MeXXgy omgeAHume pacu
ocmaBam HenpomeHeHu - 6aaa 7,5%, yepHa 7,8%,
lo>kHo-a3uamcka 7,8%. Hakou gaHHU couam, 4e
no-Bb3pacmHume nauueHmMu Cbc 3axapeH guabem

u ¢ noBeue 3aboaaBaHun, KOUMO Npegu ca NoAyYa-
Baau no-rowa 3gpaBHa nomow, ceza ca no-gobpe
npocaegaBanu (32,37), Ho moBa cbw,o ce omuyuma
kamo Bug ,HepaBeHcmBo”, owemaBawo no-maagu-
me. MpomuBonoAoXHU ca gaHHUMe om gpyau nyob-
Aukauuu (38,39), 8 koumo ce aHaAuzupam pempo-
cnekmuBHo omnagHaaume om QOF nauyueHmu.
Hamupa ce, ye BepoamHocmma om npozpamama
ga 6bgam u3kAloudeHu no-Bb3pacmHume nauuen-
mu ¢ gaBHocm Ha 3axapeH guabem Hag 10 2ogu-
Hu, ¢ mHoxxecmBo npugpyxaBawu 3aboanaBaHua
u om no-begHu palioHu, e no-2oaama (38,39). Te3u
nauueHmMu umam NO-MaAbK WAHC 3@ NOCMuU2aHe Ha
npuueAHu cmodHocmu Ha HbA, , LDL-xorecmepoa
U apmepuarHOMOo HaaazaHe caeg u3kaouBaHemo
um (39). M3katoueHume navueHmu umam noBuwen
puck om cmbpm npe3 2oguHama caeqg u3katouBaHe-
mo um, He3zaBucumo gaAau ca omnagHaAu om npo-
2pamama nopagu HakakBu npomuBonokazaHusa uau
C UH(bopmupaHo cbaaacue 3a omkas (38). Cnopeg
Kpumuuu Ha mogeaa QOF He Bogu go peaaHo no-
gobpenue B 2aukupaHua xemo2A06UH, a Mo e as-
wuBo nocmuzHamo upes3 uzkatouBaHe Ha MHO20 Na-
uueHmu (40). Mo gaHHuU Ha gpye KpumuueH aBmop,
HamaaeHuemo Ha obwama cmbpmHocm no Bpeme
Ha npozpamama Cbwo He moxe ga ce cBobpxe ¢
Hea, 3awomo He ce omkpuBa 3aBucumocm mexgy
nocmuzHamume kadvecmBeHu nokazameau 6 gage-
Ha Aekapcka npakmuka u obwama cmbpmuHocm 6
pezauoHa (41).

MUma Au maBaH Ha BbamokHocmume?

B8 BeaukobpumaHua ce gocmuza go 99% u3-
novaHeHue (1% u3katouBaHe Ha nayueHmu) No HAKOU
om nokazameaAume, noka3Bawu geticmBue (process
indicator), 3anoxeHu B npoepamama QOF. Hanpu-
mep Ha Bcuuku nayueHmu CbC 3axapeH guabem
pegoBHo ce npocaegaBa apmepuaaHOMO HaanzaHe
(42). Emo 3awo npe3 2011 2oguHa uzmepBaHemo
Ha AH omnaga om QOF. CvomBemHuam Ha mepe-
Hemo Ha AH mexguHeH pe3zyamam (intermediate
outcome) - ga uma cnag 6 AH, obaue He omnaga,
mbl kKamo He Bcuuku obwonpakmukyBawu Aeka-
pu nocmuzam ,AH <145/85 mm Hg” npu cBoume
nayueHmu ¢ guabem u mo ,mpadHo 3a NocAegHuU-
me 15 meceua”. Caeg kamo ce ycmarHoBaBa, ve 3a
HAKOU noka3dameau uma noumu 100% u3nbAHeHUe,
ce B3ema peweHue me3u nokazameaume ga 6bgam
3ameHeHU C gpyau, Kamo ce pa3yuma, ye Aekapume
we npogbaxkam ga uzmepBam omnagHaAume noka-
3ameAu pymuHHo, no HaBuk (43). MNpe3 2011 2. om-
naga ¢puHanHcoBomo Bb3HazpaxkgeHue 3a uzmepeHu
AH, 06w, xornecmepoa u kpbBHa 3axap Ha nauueH-
mume cbC 3axapeH guabem. Caeg me3u npomeHu,
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Aekapume npogbakaBam ga uzmepBam me3u no-
KazameAu U meHgeHuuama ce 3ana3Ba cmabuaHa,
Kamo pazauku 6 HenocpegcmBeHume pe3zyamamu
noumu Hama (43). Bb3zmoxkHo e u o6pamHomo, npe-
maxBaHemo Ha puHaHcoBua cmumya ga goBege go
BArowabBaHe Ha kauecmBomo Ha 3gpaBHama nomouw,
no cbomBemuomo HanpaBaeHue, kakbBmo e npu-
mepbm om CeBepHa KaaudpopHua (44).

Bb8 Beaukobpumanusa 3a nbpBu nbm ce no-
cmaBa Bvnpocbm 3a noBegeHuemo caeg gocmuea-
He Ha maka HapedeHua maBaH Ha Bb3MoXkHOCMUMeE
(42, 43). lllom ce gocmuezHe, hoKycbm ce Hacou-
Ba kbm no-crabume cmpaHu Ha Aekapckume 2pu-
KU, KAMO ueAma e cmpemex KbmM HenpekbCHamo
ycbBupweHcmBane. B TaliaaHg ce 3anaza Ha no-
emanHOmo Hagzpa)kgaHe, m.e. Cbw,o ce oyepmaba
nogo6Ha ugea - nbpBume HAKOAKO 20gUHU ce om-
yumam camo nokazameau mun ,geticmBue”, a careg
moBa 3anouBam ga ce omuyumam u nokazameau
mun ,egpekm”.

ObobweHue Ha gaHHUmMe u obcbikgaHe

CowecmByBam mHoO20 npumepu 3a npuaa-
2aHemo Ha mogeaa [P no cBema - BeaukobGpu-
maHua, KaHaga, AaHua, TauBaH, LLIBetGuapua (45),
CALLL (27), NpaaHgusa (46), ABcmpaausa (47), Vcna-
Hua, Mimaaua u gpyeu. lNpoepamume ca NpUHUUNHO
cxogHu. HaBcakbge npuueaHama 2pyna ca nauu-
eHmu ¢ XpoHuuHu 3aboaaBarua. Aekapume yuyacm-
Bam no cBoe xxeaaHue. B noBeuemo npozpamu, Ae-
kKapam uma npaBo ga uzkaouBa nauuenmu. Vma u
HAKOU pa3audua - B TatBaH Hanpumep >keraewume
ga ce Bkatouam obwonpakmukyBawu Aekapu nbp-
B8o npemunaBam npe3 obyueHue - 3ano3HaBaHe ¢
npenopbkume 3a gobpa KAUHUYHA Npakmuka u gp.
B obwua cayuall mMogeabm ce npuaaza cpeg obw,o-
npakmukyBawume Aekapu.

AHaAu3ume Ha ycnexa Ha me3u npozpamu 6
pajAudHuUme cmpaHu nokazBam pazHoOnoCoYHU
pe3yamamu, Kakmo e noguepmaro 8 3agbaboueH
memaaHaaus (48). NozaegHamo 6 obw, NnAaH, pe3ya-
mamume ca HeegHo3Ha4HuU, nokazBam caaba meH-
geHuua 3a nogobpeHue uAu ca ymepeHu u Hempad-

u (49). CneuuaaHo npu nayueHmMuUMe CbC 3axapeH
guabem, u32aexkga npozpamama e umaaa no-goowvp
KpaeH pe3yamam, Had-Beve no omHoweHue Ha He-
nocpegcmBeHume noa3u, a B HAKOU cmpaHu uma
OMgeAHU CbOBWEHUA U OMHOCHO gbA2OCPOYUHU-
me 3gpaBHu noa3u. Vima pazauuua 8 gaHHume u
cnopeg cmpaHama, 8 koamo e BvB8egeH mogeabm
[P - Hal-20AaM 6poU NOAOXKUMEAHU CbobweHun
3a edpekmuBHocmma Ha [P npu nauueHmu cbe
3axapeH guabem ca nybaukyBaHu om aBmopu om-
TatBaH. Bb6 Beaukobpumarua ce omuuma Aeko no-

gobpeHue B kauecmBomo Ha 2pukume camo npe3
nbpBama 2oguHa, koemo ce 3ana3zBa go mpemama
2oguHa om BvBexxgarHemo Ha QOF, a gaHHUMe om-
HOCHO KpamKOCpOoUYHUME U gbAa20oCpoUYHUmMe 3gpalb-
HU NOA3U 3a nauueHmume Cbe 3axapeH guabem ca
pazHONOCOYHU U HegocmambyuHo ybegumeanu (41).
He e acHO gOKOAKO MO3u ymepeH epekm moxke ga
ce omgage u3uaro Ha npoekma 6e3 ga ce nocma-
Bu Bbnpocbm gaau noAo>xkumeaHama meHgeHuua 6
pabomama Ha Aekapume npe3 NocAegHUMe 20guHuU
npocmo He ce 3ana3Ba 6v6 Bpememo B6v6 Bpbs-
Ka cbc caegBaHemo Ha npenopbku, 6azupaHu Bce
NO-CUAHO Ha gokazameacmBama, a He moakoBa 666
Bpb3ka ¢ BbBegeHua mogea Ha Bb3zHazpaxkgeHue.
MocaregHomo cmaBa no-BepoamHo, kamo ce umam
npegBug gaHHUME, Ye MO3U MOgeA He Kapa Aeka-
pume ga npomeHam HadyuHa, No Koumo AekyBam
nayueHmume cu (1).

Hakol 6u npegnoAo>ua, ye ycnexbm Ha [P
8 TauBaH, HO He u B gpyaume cmpaHu, ce gbAXKU
Ha NO-HUCKUA COUUAAHO-UKOHOMUYECKU Cmamyc Ha
HaceaeHuemo. ToBa uzeaexga e HeBapHo. Apyzo
Bb3M0KHO ObAcCHeHUe 3a pa3zAudHUME NOCAAHUA,
Koumo noAydaBame om npoyuBaHuama 6 TauBaH u
gpyaume cmpaHu, e 6azucHuam mogea Ha 3gpaBeo-
nazHama cucmema 8 cmpaHama. PagnpegeaeHuemo
Aekap/nauueHm 6 TauBaH e ocobeHo HepaBHomep-
HO U Hepagko eguH obwonpakmukyBaw, cekap 006-
cagkBa 50 nayueHma camo 3a egHa CympuH, Kamo
cpegHama nNpogbAXKUMEAHOCM Ha npezaega e 5
muHymu (50). Mpu makaBa 2oaama HamoBapeHocm,
BbBexxkgaHemo Ha aceH arzopumbm om geldcmBusa
MO>e HaucmuHa go goBerkga go onpegeaeHo nogo-
OpeHue Ha pabomama. Bb3morkeH Hegocmambk Ha
npozpamama B8 nocoueHume cmpatu, Brkalouumen-
Ho u B TauBaH e, ye e BvBegeHa cpeg obwonpak-
mukyBawume Aekapu, a He cpeg cheuyuaaucmume,
KOumo umam no-zoAam onum B AeveHuemo Ha 3a-
xapHua guabem. Hanpumep 6 TaiBaH, yecmomama
Ha cnewHume npuemu no noBog Ha xunoz2aukemua
pazko HapacmBa npu nauueHmume CbC 3axapeH
guabem, BkatoueHu B npoepamama (HR 1,90) (51).
,IpekareHo AeveHue” ce ycmaHoBaBa u 666 Beau-
KoOpumaHua Npu KOHMPOAA Ha apMeEPUAAHOMO Ha-
An2aHe (52), AedeHuemo Ha genpecuama (53) u gpy-
2u. MocmaBa ce Bvbnpocbm gaau He ce u3znucBam
AekapcmBa Ha Auua, KOUMO HAMamM HYXKga om max
- moecm Haaudyue Ha meHgeHuua Kbm ,cBpbxae-
yeHnue” (52,53). Bb3zmoxHocmma 3a uzkatouBaHe
Ha Henogxogaw, nayueHm, ocBeH uve e HeemuuHa,
uzaaexkga nvk Bogu go garwuBo no-gobpu pe3ya-
mamu Ha Aekapa u HeBepHu 3akAloueHUs 3a ycnexa
Ha uHuuyuamuBama kamo uaAo, kKakbBmo npumep
om ugBa om LLBeluapun (54). Bb3moXXHO peweHue
HanpobAema e ga He mo2am ga ce uzkatouBam nauu-
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eHmu UAU ga He ce oueHaBa npakmukama Ha Aeka-
pa Kamo UaAo, a ga ce pazeaexga Bceku eguH cAay-
yal cam 3a cebe cu. [Npu nayueHmMume CbC 3axapeH
guabem moBa e owge no-Ba>xkHo, MbU Kamo npeka-
A€HO UHMeH3uBHUAM 2AUKEMUYEH KOHMPOA MOXKe
gopu ga um HaBpegu, ako nonagam B no-puckoBa
kKamezopua (MHO20 Bb3pacmHu, mMexkKo OOAHU U
m.H.). He ca 3agageHu goAHU 2paHuuu Ha ueAume,
koemo obacHaBa no-uecmua npuem 6 HEOMAOXKHO
368eno (TatBaH). AaHHUME OMHOCHO OomnagaHemo
Ha ,NO-CAOXKHUME” 3a AevyeHue nayueHMuU ca pas-
HonocouHu. MHo20 nybAaukauuu nocouBam maka-
Ba meHgeHuua, BkalouumearHo 3a TadBan (19,40).
Ta moxe ga ce npegomBpamu, ako AedeHUemo Ha
me3u nayueHmu ce 3anAawa No-ckbno (Nnpumep om
CALLl), 3agageHu ca pa3AudHU ueAu u m.H. (55). He-
gocmambk Ha UeAua MOgeA e, ue He moz2am ga Ob-
gam npegBugeHu Bcuuku acnekmu Ha Bceku eguH
KAUHUYEeH cAyval u BvBexkgaHemo Ha moakoBa
nogpobHu arzopummu Ha noBegeHue He e peaauc-
muuHo (56).

NP 3a aekapu + MNP 3a nayueHmu -
npegnoxeHue Ha kombuHupaH nogxog

OcueypaBanemo Ha Bb3zHazpaxkgeHue 3a nauu-
eHmume 3a noaazaHe Ha 2puxku 3a cBoemo 3gpa-
Be cbwo e uznpobBaHo Kamo uzoAupaH nogxog. B
MaAKO paHgoOMU3UpaHoO KOHMpoAupaHo npoyuBatxe
om Beaukobpumanusa, moBa ce aBaBa Hegocmamb-
yeH cmumya 3a npoBexkgaHe Ha 20guWHUA Npe2aey
3a guabemna pemuHonamua (57). lNauueHmume
(0bwo 1051) ca paznpegereHu B 3 pameHa - 2pyna,
Koamo we noAyuu ¢ukcupaHo Bb3zHazpaxgeHue
om 10 6pumancku nayHga, ako ce abu Ha npeaaeg;
2pyna, koamo uma 1% waHc ga cneveau 1000 nayH-
ga, ako ce aBu (AomapueH npuHuun) u 2pyna, Koa-
mo noayuaBa camo nucmo ga ce aBu Ha exezogeH
CKpPUHUH2 3a pemuHonamusa. Pesyamamume nokas-
Bam, ye npegaazaHemo Ha puHaHcoB cmumya Ha-
manaBa BepoamHocmma nayueHmbm ga ce aBu Ha
npeaaeqg (57). CybepynoBuam aHaau3 noka3Ba, ue
uHuyuamuBama He e cmumyAupasa gopu xopama
om no-6egHume u omgaaeveHu padoHu Ha AOHgOH
(57). B TatBaH mo3u cbuyemaH nogxog noBuwaba
ydacmuemo Ha hayueHmu CbC 3axapeH guabem 6
npozpamu 3a omcaabBare (58). Cnopeg gpyz ab-
mop nauueHmume moxe ga 6bgam no-momuBupa-
HU ga ydacmBam B npozpamama, HO 2AUKUpaHUAM
UM Xemo2A006uUH He ce npomeHs (59). ToBa nogckas-
Ba, ue 8 nogobHu npozpamu mpabBa ga ce npocae-
gaBam egHoBpemeHHo cybekmuBHu (momuBauus,
kauecmBo Ha >xuBom) u obekmuBHuU nokazameau
(UTM, HbA, ), 3awomo mexxgy max 4ecmo Hama
KopeAauua.

KombuHupaHemo Ha gBama mogeaa, INIMP + 3a-
nAawaHe Ha nayueHmMumMe NPU NOAA2aHu 2puXKU 3a
3gpaBemo cu, makap go ceea ga He e onumBaHo, e
Bb3MOXKHO peweHue Ha npobaema ¢ HepaBeHcmBo-
Mo, 3awomo UMEHHO hauueHmume, KOumo om-
nagam no-yecmo om npocAegaBaHe (no-6oaHume
nauueHmu, »xuBeewu 6 no-6egHu u omgareveHu
paloHu), ca Me3u, KOUMO umam HyY»xga u om u-
HaHCOB cmumya.

Bvmpewnama momuBauua Ha Aekapa ga Aeky-
B6a u Bbmpewnama momuBauua Ha nayueHma ga
ce nozpuxu 3a cebe cu, ca npegonpegereHu om
mBbpge mHo20 hakmopu (68). He cayuaano TP
He Bogu go npomaHa B HauuHa, No KoUmo Aekapume
npakmukyBam meguuuHa. Te3u npozpamu He omuu-
mam couuaAHUMe U NCUXOAO2UYHU hakmopu, cmo-
auWu 3ag gobpuAa UAU AOWUA KOHMPOA Ha KpbBHama
3axap, kKamo gucmpeca, cBbp3zaH C egHO MeXKo
XpoHu4HO 3aboaaBare, kakBomo e 3axapHuam gua-
6em (60). Cnopeg AmepukaHckama guabemHa aco-
uuauus 3axapHuam guabem e 3aboaaBane, Koemo
nopaxkga genpecuBHa Hazaaca Ha nayueHma Kbm
2puxkama 3a 3gpaBemo cu (2018 2.). Pagnpocmpa-
HeHuemo Ha guabemHusa gucmpec gocmuza 45%
6 CALL, (60). BkaouBaHemo Ha ncuxonoe, ocBen
obyueH guemonroz/obyueHa meguuuHcKka cecmpa,
6 npoepamume 3a nauueHmu cbC 3axapeH guabem,
MO>Ke ga nocpewHe mexHume HY>Kgu no-gobpe om
BbBexkxgaHemo Ha mogeau kamo [P (61). Humo
obwonpakmukyBawuam Aekap, HUMO cneyuaAuc-
MbM eHYOKPUHOAORZ, Ca gocmambyuHo KBaAuguuu-
paHu ga nocpewHam me3u HYxgu no Bpeme Ha py-
muHHa ambyramopHa KoHcyamauua. B npoyuBane
ce Hamupa, ve obwonpakmukyBawume Aekapu He
ce uyBecmBam yBepenu 6 gaBaHemo Ha cbBemu om-
HOCHO XpaHeHemo Ha nayueHmume ¢ guabem, a me
om cBoa cmpaHa ca no-goBoaHu om obyueHuemo,
npoBegeHo om meguuuHckama cecmpa u nocmu-
2am no-gobbp 2AUKemuYdeH KOHMpoA caeg moBa (61,
62). Cbwo maka, Aekapume ¢ Heoxoma nocmaBam
Bvbnpoca 3a genpecuBHuU MUCAU U nNauueHMbM He
pa3bupa 3awo my ce 3agaBa mozu Bbnpoc. Ako Bce
nak pewu ga omBopu ,Bpamama kbm emouuume”,
Aekapam 6bvp3a ga a ,3amBopu” (63).

3akaloyeHue u usBogu

Mogeabm TP npegcmaBaaBa egHa npumam-
AuBa Bv3moxkHocm 3a nogobpaBaHe Ha KpadHume
pe3yamamu om AeyeHUEemoO Ha HAKOU XPOHUYHU
3aboaaBaHun, Hanpumep 3axapHua guabem. C ¢o-
KycupaHe Ha BHumaHuemo Ha AekyBawusa aekap u
nayueHma Bbpxy Hal-BakHume u gokazaHo noaes-
HU gelHoCcmu e Bb3MOXHO ga ce npodurakmupam
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HanpegBaHemo Ha 6orecmma u HelHUME YCAOXKHe-
Hua. B gba2ocpoueH naad moBa 6u moz2rao ga goBege
go HamaraBaHe Ha cMbpmHOCMMA U pazxogume 3a
AEYEHUE HA Pa3AUYHU YCAOXHEHUA. 3a CbyXKaAeHue,
KbM HacmoAauwua MOMEHM gaHHUmMe om Aumepamy-
pama He ca goCmambyHO €gHO3HAYHU, Y& MO3U MO-
geA HOCU gbA20CPOYHU U mpalHu 3gpaBHu noA3u 3a
nauueHmMume cbc 3axapeH guabem (64-67). BuBexxkga-
Hemo Ha nogobeH mogea B ycaoBuama Ha ozpaHuveH
BpemeBu pecypc 3a omgeaHua npezaeg puckyBa npe-
HebpezBaHe Ha gpyeu BaxkHu meguuuHCcKU gedHocmu
3a cmemka Ha me3u, Yuimo pe3yamam ce NpocAe-
gaBa u 3anrawa. Om gpyea cmpana e 6b3M0oXKHO ga
Bb3HUKHE HeXkeAaHue Om cmpaHa Ha Aekapume ga no-
emam 2puykama 3a nayueHmu € ¢ MHO20 cbnbmcmBa-
wu 3a6oaaBaHua U MEXKU YCAOXKHEeHUA UAU makuBa
C MHO20 HUCBK KOMNAQUbHC Kbm AedeHuemo. HysxxHu
ca gonbAHUMEAHU NpoyuBaHua u No-gbAb2 Nepuoy
Ha npocaegaBaHe Ha nayueHMuMe CbC 3axapeH gua-
6em, 3a ga ce gage 3aKAlOYEHUE 3a gbA2OCPOUHUME
noa3u om makaBa uHuyuamuBa (64,67).

Aaau mo3u mogea 6u 6ua ycnewen 6 bvazapua
B cecawHua my Bug e mpygHo ga ce kaxe, ocobeHo
kamo ce uma npegBug auncama Ha nybAaukauuu 3a
npuaoxxenHuemo Ha MNP 8 cmpaHu ¢ moakoBa Hu-
CbK goxog Ha HaceaeHuemo. Heobxogumo e BHuma-
meAHO npocAegaBaHe Ha ycnexume u Heycnexume
8 gpyau cmpaHu, 3a ga ce npenopbya BvBerxkgaHe-
mo my B8 boazapua. 1o npuHuun 6u mo2A0 ga ce 3a-
NOYHE C NUAOMHO O2paHu4YeHo npoyuBaHe, Koemo
obaye ga npogbAXKU gocmambyuHO gbAa2o Bpeme, 3a
ga mozam ga 6bgam omuemeHu peaAHu pe3yama-
mu no omHoweHue Ha mBbpgume KpalHu MOYKU -
CMbPMHOCM U CbpgeuHo-cbgoBa 3aboreBaemocm.
B ycaroBuama Ha auncBaw, peaaHo gedcmBaw, gu-
abemen pezucmbp moBa 6u 6uro MHO20 mpygHa
3agava.

Haauuuemo Ha getGcmBaw, guabemeH peauc-
mbp € egHo om 3agbAxkumeaHume ycaoBua 3a Bo-
BexxgaHemo Ha [P u omuyumaHemo Ha nocmue-
Hamume pe3yamamu kamo vyoBewka u puHaHcoBa
ueHa.
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Pe3slome

BbpemeHHocmma e cbcmoaHue, Bogewo go cbwecmBeHu npomeHu B peayrayuama, memaboauzma u cbom-
BemHo HuBama Ha mupeougHume XopmoHu. [MpomeHume 6 mupeougHama cyHkuyua npu 6pemerHu 6 cpaBHeHue
C HeDpemeHHU >KeHU, e npuduHa ga 6bgam npuemu m.Hap. mpumecmbp-cnevuduyHu HUBa Ha MupeocMuMyAU-
pawua xopmoH (TSH). Pazaukume mexkgy pazaudHume nonyAauuu N0 OMHOWeEHUE Ha eMHOC, COUUAAHO-UKOHOMU-
yecku acnekmu, GogHa npodpuAakmuka, nokazBa Heobxogumocm om cb3igaBaHe Ha Mpumecmbp-cneyuguyHU
Hopmu 3a HuBa Ha mupeougHuMe XopMoHU Npu >keHume B penpogykmuBHa Bb3pacm 3a cobomBemHua pe2uoH.

Llea: Aa ce onpegeAam goAHa U 20pHa Mpumecmbp-cneyuduyHa pedpepeHmua 2paHuua Ha TSH npu Gpe-
meHHU nayueHmku 6 nbpBu, Bmopu u mpemu mpumecmbp, 3abpemeHaiu u 3aBbpwuAu ycnewHo GpemeHH-
Hocmma 6e3 poHoBa mepanua ¢ MUPOKCUH.

Mamepuanr u memogu: IpegcmaBa ce moHoueHmpoB pempocnekmuBer aHaAau3, 3a koimo e uznoa3BaHa
erekmpoHHama 6a3a gavHu Ha CATBAA ,A-p LLlepeB”. 3a aHaau3a ca uznoa3zBaru gaHHume Ha 130 nayueHmKu,
poguAau 6 6oaHuuama npe3 2017 2., npu koumo e uzcaegBaHa mupeougHa gyHkuua 86 Bcexku mpumecmbp
Ha bpemeHHOCmMMa. 3a onpegeAaHe 2paHUUUMe Ha peepeHmMHama obracm Ha TSH e npuroykeH memogbm
Ha nepceHmuaume c uznoa3zBaHe Ha npouegypa Ha 3apexgare (bootstrapping), cbobpazHo npenopbkume Ha
International Federation of Clinical Chemistry (IFCC). AHaau3bm Ha gaHHume e u3BbpweH nocpegcmBom cneyua-
Au3upaHua npozpamer npogykm RefVal 4.11 (HE Solberg, Oslo, Norway).

Pezyamamu: YcmaroBeHume mpumecmbp-cneyuduyHu pedpepeHmuu uHmepBaau 3a TCX ce pazauuaBam
om oukcupaHume 2paHuuu, npenopbyaHu om AmepukaHckama TupeougHa Acouuauua (ATA). CaegBaHemo Ha
cvomBemHume ycmaroBeHu unmepBaau 6u npomeHuro cbwecmBeHo nocmaBaHemo Ha guazHo3a u Cbom-
BemHo Heobxogumocmma om npoBexxgaHemo Ha mepanua 8 xoga Ha GpemeHHOCMMa NpuU 20AAMa Yacm om
OGpemeHHUMe nayueHmkuU.

KarowoBu gymu: mupeougra gucchyHkuus; GpemerHocm; mpumecmbp-cneuucpuder TCX pecpepermen uHmepBan.

Bbazapckomo ApykecmBo no EHgokpuHoao2us, cnopeg

BbBegeHue
KOUMO Npu AUNCa Ha MPUMECMbP CheuuUUHU HOpMU

B Bbazapua Hama ycmaroBeHu pedpepeHmHu 2paHu-
uu 3a HuBama Ha TSH no Bpeme Ha bpemeHHocm. Emo
3awo ce u3znoazBam npenopbku U Kpumepuu, 3aA0XKeHuU
Om HAKOU OM 20Aemume CbCcAoBHU opzaHuzauyuu (Ame-
pukaHcka TupeougHa Acouuauua - ATA; EBponelcka
TupeougHa Acouuauuna - ETA; EBponelicko EHgOKpUHHO
ApyxxecmBo - European Endocrine Society). B coobpae-
Hue BAuzam npenopbkume Ha ETA, 3aumcmBanu u om

3a cbomBemHama nonyaauua ce u3noa3zBam, Kakmo
caegBa cpukcuparu makuBa - nbpBu mpumecmup: 0,1 -
2,5 mlU/L; Bmopu mpumecmbp: 0,2 - 3,0 mIU/L; mpemu
mpumecmbp: 0,3 - 3,0 mIU/L (1, 2). Mpuroxkumu ca u
npenopbkume Ha ATA, moguduuupaHu 2017 2., cnopeg
Koumo pegpepeHmHume 2paHuuu 3a TSH no Bpeme Ha
bpemeHHocm ca kakmo caegBa - nbpBu mpumecmbp -
0,4-4,0 mlU/L (aHmu-TPO-He2zamuBHU nauueHmku);
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Bmopu mpumecmbp - 0,3-3,0 mlU/L; mpemu mpumec-
mbp - 0,3-3,0 mIU/L (3). YHecmo obaue, caegBaHemo
Ha (pukcupaHu 2paHuuu 3a HuBa Ha TSH no Bpeme Ha
6pemeHHocm, Bogu go nocmabBaHe Ha HeagekBamHa
guazHo3a u AeveHue, Koemo He ce Haaaea, u om cBosa
cmpaHa cbwo moxke ga goBege go ycaoxkHeHua.

Mamepuaau u memogu

lNpegcmaBa ce moHoueHmpoB pempocnekmu-
BeH aHaAau3, 3a KoUMo e u3znoa3BaHa erekKMpOHHa-
ma 6a3a gaHHu Ha CATBAA ,A-p LLlepeB”. AHaau3zbm
BkatouBa gaHHume Ha 1226 nauueHmku, poguau 6
6oAaHUUama npe3 uarama 2017 2oguHa.

BrkatouBawu kpumepuu:

1. bpemenHu ¢ u3caegBaru TSH u cBob6ogeH
mupokcuH (FT,) 666 Bceku mpumecmbp Ha Gpemen-
HOoCmMmMa;

2. CnoHmaHHa, egHONAOgHA bpemeHHOCM;

3. Bb3pacm Ha malikama nog 45 20g.;

4. be3 gaHHU 3a mupeougHa gucyHKUUA UAU
hamuaHocm 3a makaBa;

5. be3 gaHHuU 3a 3axapeH guabem;

6. be3 gaHHU 3a npuem Ha megukameHmu, KOu-
Mo 3acAaeam mupeougHama yHKuUA.

Om obwua 6pol nauvueHmku, npu 582 umawe
uzcaegBaHa mupeougHa yHkuua. M3katoueHu bGaxa
334 >eHu nopagu: bpemeHHOCM cAeg uznoa3BaHe Ha
acucmupaHu penpogykmuBHU mexHOAO2uUU; Aunca
Ha uHgpopmauua 3a mupeougHa yHkuyua B8v6 Bceku
mpumecmbp Ha bpemeHHOCMMa; ynompeba Ha megu-
KameHmu uHmepgepupawu ¢ mupeougHama YHK-
uus; gBynaogHa 6pemenHocm. [pu ocmarasume 248
YKEHU UMawe gaHHU 3a peayaapHo u3caegBaHe Ha

PempocnekmuBeH aHaAu3 Ha gaHHume Ha 1226
nauueHmku, poguau 8 CATBAA ,A-p LllepeB” 3a
nepuoga 2017-2018 2.

v

HuBa Ha TSH ca uzcaegBaHu npu 582 nauueHmku |

TSH u FT, 666 Bcuuku cpokoBe Ha bGpemeHHocmma,
Kakmo U gaHHU 3a uzcaegBaHe Ha aHMuU-MUpeougHU
aHmumeaa - aHmu-mupeo2a0byauHoBu (TAT) u an-
MU-MUKpPO30MaAHU aHmumeaa (aHmu-TPO). TMpu 118
om max, uzcregBaHemo Ha mupeougHa pyHKUUA e
HanpaBeHo nopagu gaHHU 3@ MUpeougHa NAMoAo2ua
u npoBexkgaHe Ha mepanua ¢ AeBomupoKcuH, nopagu
Koemo me Cbwo 0axa U3KALUYEeHU om aHaAau3a. B
npoyuBanemo 6axa Bkatoueru 130 eHu, Nnpu KOUMO
mupeougHama yHkuua e u3zcaegBaHa KOHMPOAHO,
m.e. me Hamam ycmaHoBeHa mupeougHa namoao-
2us, Hamam pamuaHocm, aHmu-TPO HeeamuBHu ca
u He npoBexxgam mepanus, cBbp3aHa ¢ wumoBugHa
gucpyHkuua (Que. 1).

CpegHume cmolHocmu Ha TSH npu aHaau3upa-
Hume 130 nauueHmku 6axa cpaBHeHu cbC cpegHume
cmoUuHocmu Ha TSH Ha epyna om 200 HebpemeHHU
»KeHu, 6e3 mupeougHa namoaozus. KoHmpoaHama-
2pyna nauueHmku bewe BHumameaHO nogbpaHa no
omHoweHue Ha Bb3pacm u uHgeKC Ha meAecHa maca
(MTM), maka ye gBeme 2pynu ga He ce pa3auuaBam
no me3u noka3zameau (Taba.1). CpaBHeHuemo mexgy
gBeme epynu nauueHmku (bpemeHHU/HebpemeHHU)
NO OMHOWeHUE Ha pa3AudHUME Noka3zameau e Hanpa-
BeHo ¢ U-mecma Ha Mann-Whitney.

HuBama Ha TSH ca onpegereHu nocpegcmBom
uMyHoxemuaymuHucueHmeH memog (Cobos 6000),
Kamo pegpepeHmHuam uHmepBaa Ha TSH 3a Aabo-
pamopuama 3a HebpemeHHa nonyaauua e 0,27-4,20
mUI/L. HuBama Ha FT, ca onpegeaeHu nocpegcm6Bom
uMyHo-xemuaymuHucueHmeH memog (Cobos 6000),
Kamo pedepeHmHuam uHmepBaa 3a rabopamopuama

Au3zalH Ha npoyuBaHemo.

—| n=156 - bpemeHHOCM cAeg AeyeHue 3a hepmuAumem

n=112 - 6e3 gaHHu 3a HuBa Ha TSH npe3 Bmopu u
mpemu mpumecmbp

334 uzkrryeHu

v

[Npu 248 nauueHmku TSH e uzcaegBaH npe3
Bceku mpumecmbp

! n=52 - megukameHmu (Heparin; Aspirin)

—| n=14 - MHO20NAOgHa bpemeHHOCM

|—| n=26 - Tupeougum Ha Hashimoto

118 uzkaroyeHu

v

AanHume npu 130 nauueHmku ca BkaloueHu
6 npoyuBanemo

L

n=92 - AeueHue c Levothyroxin (cnopeg npenopwbku
Ha ATA
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SAHauykoBa, BeceAuHa E. n cbTpyaHnun

FT, 3a HebpemerHa nonyaauua e 12-22 pmol/l. HuBama
Ha aHMuUMeAama ca onpegeAeHU Ype3 eAeKmpo-Xemu-
AymuHucueHmen memog- ECLIA ( Cobos 6000).

3a onpegeAsHe 2paHuuyume Ha pedepeHmHa-
ma obaacm Ha TSH e npuaokeH memogbm Ha nep-
ceHmuAume ¢ u3noa3zBaHe Ha npouegypa Ha 3apex-
gaHe (bootstrapping), cbobpa3zHoO npenopbkume Ha
International Federation of Clinical Chemistry (IFCC) (4).

AHaauzbm Ha gaHHume e u3BbpweH nocpeg-
cmBom  cneuyuaAu3zupaHua  Npoz2pameH  NPOgykKm
RefVal 4.11 (HE Solberg, Oslo, Norway).

Pesynmamu

1. CpaBHaBaHe Ha gBeme epynu nayueHmku-
pabomHa u KOHMpPOAHA epyna.

MNpu yuacmBawume B aHaru3a GpemeHHU XXeHu,
HuBama Ha TSH u FT, ca uzcaegBanu kakmo caegBa:

- nbpBu mpumecmsbp, 6 nepuoga go 12 2e-
cmauuoHHa cegmuua (2. c.);

- Bmopu mpumecmbp, 6 nepuoga go 22 2. c.;

- mpemu mpumecmbp, HuBa uzcaegBaHu
caeg 22 2. c.

Cpokbm Ha bpemeHHOCmMMa e onpegeAeH Ha ba-
3ama Ha gamama Ha nocAegHama meHcmpyauua Ha
nauueHmkume u cbomBemHo yampazBykoB npezaaeg
om cneyuaaucm no akywepcmBo u 2UHEKOAO2UA.

AHMumMupeougHu aHmumeaa ca u3caegBaHu
egHokpamHo camo B nopBu mpumecmbp Ha Gpe-
MeHHOoCmMma, ycnopegHo ¢ nbpBomo uzcregBaHe Ha
mupeougHume xopmoHu (Taba. 2). Kakmo 6ewe om-
6eAq3zaHo, KoHmpoaHama 2pyna BkatouBa 3gpabu no
OMHOWeHUe Ha MupeougHa NAMoAo2Ua HebpemeHHU
nauvueHmku.

IMpaBu BneuamaeHue, ve npu GpemeHHUME Nayu-
eHmku, HuBama Ha TSH 8 nbpBu u Bmopu mpumec-
mbp ca no-Hucku. HuBama Ha FT, ca no-Bucoku 6 nbp-
Bua mpumecmbp Ha GpemeHHocmma. ToBa moxke ga
ce 0bacHuU ¢ pakmopa bpemeHHocm, koemo nokazBa,
ye gopu B Hauaromo Ha GpemeHHocmma, 3gpaBume
O6pemeHHU >xeHu nokazBam no-Hucku HuBa Ha TSH,
koemo BepoamHo wge onpegeau u agekBamuama
KOMneHcauua Ha mupeougeama. B nocaegHua mpu-
mecmbp Ha GpemeHHocmma, pa3zaukume 6 HuBama
Ha XOpPMOHaAHU noka3ameau Beye ce gbAakam Ha gbA-
6okume npomeHu, KOuMo CbcmoaHuemo nocmabda.

2. OnpegeArsHe Ha MPUMECMBbP-CNeyUUYEH UH-
mepBa 3a KOHKPEMHUA UeHMbP - NPUAOXKEH € Memo-
gbm Ha nepceHmMuAuUme ¢ uznoa3Baxe Ha npouegypa Ha
3apexkgare (bootstrapping). YcmaHoBeHume mpumec-
mbp-chevuduyuHu pecpepeHmuu uHmepBaau 3a TSH 3a
Hawua ueHmbp ce pazauvaBam om ukcupaHume 2pa-
Huuu, npenopwvyaHu om ATA u ETA. PecpbepeHmHuam uh-
mepBaa 3a TSH 3a mpemu mpumecmbp e ombeansaH,
HO Bbpxy Heao He ce akueHMuUpPa, Mbl Kamo 17 om aHa-
AU3UpaHUMeXKeHu ca ¢ BkaoueHa mepanua ¢ ACNUPUH U
DpakcunapuH, a 4 xeHu ca u3zaBuau npeekaamcus.

HezaBucumo om moBa, caegBaHemo Ha cbom-
BemHume ycmaroBeHu uHmepBaau Gu NPOMEHUAO
cbwecmBero nocmaBaHemo Ha guazHo3a u Cbom-
BemHo Heobxogumocmma om npoBexkgaHemo Ha
mepanua B xoga Ha GpemeHHOCmMMmMa npu 20Aama
yacm om GpemeHHUMe nauueHMKuU.

ObcbikgaHe

BpemeHHocmma e cbecmosaHue, koemo Bogu go
cbwecmBeru npomeHu 666 hyHkuuama Ha wumo-
BugHama >Ae3a, HO 3a ga ce 2080pu 3a mupeougHa
gucdyHkuug, nbpBo gobpe mpabBa ga ce nozHaBa
¢huzuoA02UAMa Ha mupeougHama aganmauua npu
matdkama. [MpaBuaHOMO PyHKUUOHUPaHE Ha MUpeoud-
Hama >Ae3a Ha GpemeHHama uma 3HaveHue 3a peay-
Aauuama Ha memaboaumtume npougecu: Bveaexugpa-
mHa, BogHo-coreBa, kaauueBo-tpocpopHa obmaHa,
pecnekmuBHO noggbpykaHe Ha eHepaulHama Xome-
ocmaza. Om gpyea cmpaHa, agekBamHomo Koauue-
cmBo Ha mupeougHu XOopMoHU Kbm pa3zBuBawua ce
dhemyc uma 3HauveHue 3a HezcoBomo HopmaaHo pa3Bu-
mue, cb3paBaHe u HopmaaHa MO3bUHA (PYHKUUA.

B nbpBama noroBuHa Ha GpemeHHocmma, pa3Bu-
muemo Ha pemyca e 3aBucumo u3uaro om HuBama
Ha Mal4yuHUMe MUPEOUgHU XOPMOHU, Mbl Kamo agek-
BamHomo pyHKUUOHUpPaHe Ha ¢pemaaHama mupeou-
gea 3anouBa 18-20 2. c. NMopagu moBa om 02pomHO
3Ha4YeHUe ca (PUHUME MEeXaHU3MU Ha peayrauusa Ha
mupeougHama yHKuua, caykewu 3a obeznevaBare
Ha HY>kgume Ha madkama u pa3zBuBawun ce naog (1).

Peguua cpakmopu okazBam BauaHue u Bogam go
npomeHu 6 HuBama Ha mupeougHume xopmoHu 6 xoga
Ha 6pemenHocmma. TakuBa ca: GogHume HuBa, naaueH-
mapHume gelioguHa3zu (A3 geldoguHazHa akmuBHocm),
HuBama Ha ecmpoeeHume, npomeHume B HuBama Ha
mupokcuH-cBbp3zBawuam 2a06yauH, Hu-8ama Ha yoBew-
Kua xopuorzoHagomponux (hCGT), I'TM, miomioHony-
weHemo. B nocaegHo Bpeme ce 208opu 3a BauaHuemo
U NpoMeHume, KOUMO NAAUEHMapHUAM pacmeyxeH
cpakmop PIGF, Soulable FMSHike thyrosin kinasae 1-sflt-1
(VEGFR) Bbpxy maGuuHama mupeougen (5-8).

Tpu cepuu om cbbumua cBobp3aHu ¢ aganmauuama
Ha mupeougHama (hyHKUuA Ha madkama ce uzaBaBam 6
pazauuHume cpokoBe Ha GpemeHHocMMa.

MoBuweHama cuHmesa Ha ecmpozeHu B Hayaromo
Ha 6pemeHHocmma, Bogewa go noBuwabaHe Ha HuBama
Ha mupokcuH-cBbp3Bawua 2r06yauH (TCT), noBuwabaqe
Ha HezoBama cuaauzauun, noBuwabBare Ha He2oBomo
cBop3BaHe ¢ mupeougHuMeE XOPMOHU, OMKbgemo ce
noBuwaBam u momaaHume mupeougHu xopmoHu (TTX) -
TT, (momaner mupokcun) u TT, (momaaex mpudiogmupo-
HUH). Bmopomo cbbumue e mpaH3uMOpPHOMO CMUMYAU-
paHe Ha >kae3ama om voBewkua XOpUOH20HAgOMPONUH
(a2zoHucm Ha mupeomponuHa) 8 nbpBua mpumecmbp om
6pemeHHocmma. Mopagu moBa moxe ga ce HabatogaBa
npexogHo noBuwabaxe 6 HuBama Ha FT, 8 nopBua
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Tabauya 1! Xapakmepucmuka Ha uzcaegBaHume OpemeHHU U HebpemeHHU >KeHu.

Mapamempu bpemeHHu xeHu (n=130) Konmpoana 2pyna (n=200)( P
Bv3pacm (cp.) 33,8 2. 34 2. NS
UTM (cp.) 27,83 ke/m? 27,17 ke/m? NS
TSH (mIU/L) -mpumecmbp - 2,219 mIU/L 2,572 mlU/L <0,01*
(cp. cmotiHoCmM) II-mpumecmbp - 2,422 miU/L
lll-mpumecmbp - 2,783 mlU/L
* Cmamucmuyecku Cu2HUUKaHMHU Pa3AuKu
Tabnuya 2. MauyueHmku FT, (pmol/L) anti-TPO/TAT
CpaBraBare Ha HuBama
Ha cBobogHua mupo- bpemeHHHU - |- mpumecmbp 15,202 pmol/L ompuuameAHu
keun (FT,) npu nayuenm- Il-mpumecmbp 13,509 pmol/L
KU U KOHMPOAU.
Il -mpumecmbp 12,002 pmol/L
* Cmamucmuuecku | KoHmpoaHa epyna 14,565 pmol/L ompuuameAHu
cuerucpukanmuu | p-value <0,01*
pasAuKu
TSH Ao0AHa 2paHuya lopHa 2paHuua Tabauya 3.
Tpumecmbp-cneyuuyHU
I mpumecmv 0,30
5 £ pegepeHmHu uHmepBa-
90% goBepumenen uHmepBan 0,127-0,510 2,675-3,168 Au Ha TSH.
[-mpumecmbp 0,596
90% goBepumeaeH uHmepBaa 0,418-0,987 3,376 -4,207
lll-mpumecmbp 1,647 3,87
90% goBepumeaer uHmepBan 1,147- 2070 3,695 - 3,980

mpumecmbp Ha 6pemeHHocmma, cbnpoBogeHo ¢
mpaH3umopHo HamaraBare 6 HuBama Ha TSH. IMpu 15
% om >xeHume TSH moyke ga cnagHe nog goaHama pe-
dhepeHmMHa 2paHuya (mpaH3umopHa 2ecmayuoHHa mu-
peomokcuko3a) (9-14). Tpemomo cbbumue ca npome-
Hume 6 nepudgepHua memaboauzbm Ha wumoBugHume
XOpMOHU, ocobeHo u3zpazeHu b8 Bmopama noroBuHa
Ha 6pemeHHocmma. Tyk poaa umam noBuweHama ge-
doguHazHa akmuBHocm, ocobeHo ma3u Ha naaueHma-
ma, Kakmo u noBuweHuam 6b6pevueH KAUPBHC 3a Uog
- pe3yamam Ha noBuweHa 2AoMepyAHa puampauua
(1,2,10,15-18). BaxkHa e poAama u Ha mpaHcnopme-
pume Ha mupeougHu xopmoHu (THT), AokaausupaHu
Ha anukaaHama u 6a3oramepasHama membpaHa Ha uu-
mompodgobaacma, cuHuumuompogobracma u Mukpo-
BackyaapHume eHgomeAHu kaemku (19).

[Mpu no-2oAamama Yacm om GpemeHHUME XKeHU Mu-
peougeama ocueypaBa agekBamHa aganmauua u KOM-
neHcauua u maka ce HabaogaBa HopmaaHa mupeougHa
dpyHkuua, pecnekmuBHO gocmambuHo KoaudecmBo xop-
MOHU 3a malikama u naoga. ['pu yacm om nayueHmkume,
me3u aganmayUuoHHU MEXaHU3MU Ca HegoCmambuHu,
koemo Bogu go omkaoHeHua 6 HuBama Ha mupeougHu-
me XOPMOHU M.e. MUPeoUgHa gUCPYHKUUA.

IMpu u3znoazBaHe Ha NonyAauuUOHHU HOPMU 3a
TSH npu bGpemeHHUMe, Yecmomama Ha mupeougHa
gucgyHkuua He ce omaudaBa om masu cpeg o6wWo-
MO >KEeHCKO HaceaeHue. Kozamo ce npuaazam mpu-
mecmbp-cneyupuyHume Hopmu 3a HuBama Ha TSH,
obave, cCyObKAUHUYEH XUNnOMUPEOUgU3bM ce HabAloga-
Ba npu 4,8-18% om Bcuuku bpemeHHu, a uzaben
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xunomupeouguzbm - npu 0,2-1,0%. Had-yecma
npuduHa 3a Xxunomupeougu3bm e aBmoumyHHuam
mupeougum Ha Xawumomo (4yecmomama Ha aHmu-
mano-no3umuBHu 6pemeHHu e 5-15%). ABmoumyteH
mupeogum ce HabAtogaBa npu 55% om >xeHume CbC
cybKAUHUYEH Xunomupeougu3bm U npu Hag 80% om
>KEHUMeE C KAUHUYeH Xunomupeougu3bm. 18% om
»KeHUme C HoOpMaAHa mupeougHa PYHKUUA mo2am ga
uMam NOAOXKUMEAHU MUMPU Ha aHmMumeAaa (aHMumu-
KpO30MaAHU — aHmu-TPO u aHmumupeo2ro6yauHoBu
- TAT). Okoro 16% om aHmumaao no3umuBHume,
HO eymupeougHu B8 nbpBu mpumecmbp GpemeHHU,
umam TSH >4,0 mIU/I 8 mpemu mpumecmbp, a OKOAO
0,4% om OpemeHHUME umam CepymHa KOHueHmpa-
uua Ha TSH >10 mlU/I mexxgy 15-18 2. c. Koeamo ce
2oBopu 3a xunepmupeougu3zbm, yecmomama e 0,2-
2% (3aegHO C mpaH3uMopHama 2ecmayuoHHa mupeo-
mokcuko3a (TI'T), koamo 3acaza 3-4% om bpemeHHU-
me). Had-Bucok e gaabm Ha 6pemeHHume ¢ bazegoBa
6oaecm (6oarecm Ha petBe) - 85-90% (3,10, 16, 20).

bpemeHHocmma e cBbp3aHa ¢ HaaudueMo Ha pasz-
AUYHU UHMepepupawu akmopu, koumo ocBeH ye
ca pazAuvHU Kamo HuBa npu omgeAaHUMe GpemeHHU,
MO2am ga 3ace2Ham u uzmepBaHemo Ha XOPMOHAAHU-
me HuBa. Baxknocmma 6 uznoa3Baremo Ha agekBamHu
mpumecmbp-cnevuuyHu uHmepBaau ugBa om dpakma,
ye gopu maaku koaebaHua 6 mupeougHama dpyHKuUS,
Mo2am ga ce cBbpykam ¢ ycaoxHeHua B xoga Ha Gpe-
meHHocmma. (Dakmopu, Koumo umam 3HayeHue 3a
onpegeAaHeMo Ha MpUMeCMbp cheuudpuleH pecpepen-
meH uHmepBaa 3a TSH ca: paca; Bv3pacm Ha malikama;
2ecmauuoHHama Bb3pacm; HaAuMUEMO Ha aHMUMEA];
dogHa gocmambyHOCM; Napumem, MHO20NAOgHa Ope-
meHHocm, Bpememo Ha B3emaHe Ha npobama,uHgekc
Ha meAecHama maca, momioHonywee (3, 21-25).

B cvomBemcmBue ¢ gaHHUMe Ha MexkgyHapog-
Hama pegepauun no KauHuuHa buoxumun, mexxgyHa-
pOgHUMeE NPenopbKU 3a MupeougHa guazHoCmMuka u
mepanua coyam pedgepeHmHua uHmepBaa ga 6bge
Mexgy 2,5% u 97,5 nepceHmuA Ha cbomBemHama
nonyaauua Cc HopmaaeH UogeH npuem u 6e3 gaHHU
3a aBmoumyHHu mupeougHu 3aboaaBaHua. Hakou
aBmopu npegrazam cmodnocmume Ha TSH u FT, ga
ce ekcnpecupam kamo multiple of the median (MoM),
koemo cmaBa Ha 6a3ama Ha KaAKyaupaHe upe3 pas-
geAsHe Ha Bcaka uHguBugyaaHa cmolHocm Ha cpeg-
Hama 3a nonyaauyuama cmouHocm. [ToayyeHuam pe-
3yaAmam e cmoUHOCM, cmaHgapmu3upaHa 3a cpegHa
3a aHaau3a. Te3u cmolHocmu ca He3aBucumu om
cBbp3aHu ¢ uzmepBaHemo npomeHAuBu (8, 25-28).

MuHumaaHuam 6pol nayueHmu, Heobxogumu 3a
uzpabomBane Ha pedpepeHmeH uHmepBaa e 120, HO
3a agekBamHo onpegeaaHe Ha makbB (mexgy 2,5-mu
u 97,5™ nepceHmun) e okoro 400 gywu. LlenmpoBe-
me, KOUMO He Mo2am ga KaAkyAaupam makbv8 uHmep-
Baa, uznoazBam npuemu ¢pukcupaHu 2paHuuu.

foguHu Hapeg, 2opHuam pedepeHmeH uHmepBan Ha
TSH 3a nbpBu mpumecmbp Gewe 2,5 mIU/L. MHo20
npoyuBanua, nybaukyBarnu careg 2011 2., nokazBam,
ye makaBa 2opHa 2paHuua Ha TSH, Bogu go noBuwa-
BaHe Ha yecmomama Ha guazHo3ama CYOKAUHUYEH
xunomupeougu3ibm, cbomBemHo cBpbxguazHocmu-
Ka u npoBexkgaHe Ha HEHYXKHO AeveHue Npu Cbom-
BemHume navueHmku. Pe3yamamu om me3u npoyuy-
BaHua noka3zBam, ye npu pazaudHume nonyaauuu, 6
pa3zAudHUMe cmpaHu, mexkxgy 8 u 28% om nauueHm-
kume, HuBama Ha TSH ca Hag o6wonpuemusam cut-off
om 2,5 mlU/I (29, 30). B gonbAHeHue, HuBama Ha TSH,
npu koumo 3anouBam ga ce HabAaogaBam u npomeHu
8 nocoka HamareHue Ha FT, e mexxgy 4-5 mlU/I. INopa-
gu moBa u ATA npomeHu npe3 2017 2. npenopbkume
CU U 20pHama pegepeHmHa 2paHuua 3a TSH 3a »keHu
6e3 aBmoumyHHa mupeougHa namoaozusa e 4 mlU/L.
Mpu navyueHmkume ¢ mupeougeH aBmoumyHumem,
pegepeHmuuam uimepBar Ha TSH npogbaxkaBa ga
6bge 0,3-2,5 mlU/I (3, 8, 21, 25, 31-37).

Onpegeastemo Ha HuBa nHa FT, 6 xoga Ha Gpe-
meHHocmma e npegu3zBukameacmBo. Nopagu Hama-
AaBaHe Ha HuBama Ha arbymuHa u noBuwaBaHe Ha
me3u Ha TBG. 3a u3zcaegBaHe Ha HuBama my ca He-
06XOguUMU CNeuuUUYHU aHaAu3u U Memogu, KOumo
uzbaeBam uHmepepupawume gakmopu U Cbwo
uzpabomBaHe Ha mpumecmbp - cneyudguYHU pede-
peHmHu uHmepBanu.

Hegocmambuu Ha npoBegeHomo npoyuBane:
6poam Ha aHaAu3zupaHumMe nauyueHmMKU; Auncama Ha
uHgpopmauun 3a yacoBua guanazoH Ha u3caegBaHe Ha
mupeougHa (PyHKUUA; Auncama Ha Bb3moxkHocm 3a
u3caegBare Ha Gog 6 ypuHa (HO nopagu hakma, ye
BbvA2apus e onpegeaeHa 3a log gocmambyHa cmpa-
Ha, Hue ycaoBHo npuexme, ue uzcaegBaHume GpemeH-
HU He ca B GogeH gecpuuyum) (38).

3akAroyeHue: Vinmepnpemauuama Ha mupeoug-
Hume mecmoBe B xoga Ha GpemeHHocmma uzuckBa
no3HaBaHe Ha Bcuuku mexaHu3mu Ha noBauaBaHe Ha
yHkuuama Ha wumoBugHama Ae3a Ha malkama.
Heobxogumo e uznoazBaremo Ha agekBamuu mpu-
mecmbp-cneyudguuHu uHmepBaau, nopagu moBa, ye
gopu MaAku KoAebaHua 6 mupeougHama (yHKUUSA,
mozam ga ce cBbprkam ¢ ycroxkHeHua B xoga Ha Gpe-
meHHocmma. MNpugbprkaHemo KbM PUKCUPaHU pede-
peHMHU 2paHuuu obavye, mBbpge yecmo aHzaxkupa
KAUHUUUCMa ¢ npoBexxgaHe Ha mepanus, koemo Bogu
go 3a2yba Ha uHguBugyaaeH nogxog u agekBamHocm
6 reuenuemo. CaegBanemo Ha cbomBemHume ycma-
HoBeHu uHmepBaau 6u npomeHuAO CbwecmBeHo no-
cmaBaHemo Ha guazHo3a u cbomBemHo Heobxogu-
mocmma om npoBexkgaHemo Ha mepanua 8 xoga Ha
OpemeHHOCMMa Npu 20AaMa Yacm om OpemeHHume
nayueHmKu.
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Abstract

Pregnancy is a condition that leads to significant changes in the regulation, metabolism and, as a result, the
levels of thyroid hormones. The changes in thyroid function in pregnant compared to non-pregnant women, is
the reason for adopting the so-called trimester-specific range of the thyrotrophic levels (TSH). The diversity among
different populations in terms of ethnicity, socio-economic aspects and iodine prophylaxis indicates the necessity
to create a regionally determined trimester-specific range for the thyroid hormone levels in women of reproductive
age. The presence of such a range helps in an individual approach for the diagnosis and treatment of the patient.

Aim: To define the lower and the upper trimester-specific TSH range in pregnant patients (first, second and
third trimesters), who have successfully completed pregnancy, without background therapy with thyroxin.

Materials and Methods: We have performed a single centre, retrospective study using the electronic database
of ,Dr Shterev” Hospital. The data of 130 pregnant women with tested thyroid function, who gave birth in the
hospital in 2017 were used for the analysis. To determine the TSH reference area range, the percentile method was
applied using bootstrapping according the International Federation of Clinical Chemistry (IFCC) recommendations.
Data analysis was performed using the specialized software RefVal 4,11 (HE Solberg, Oslo, Norway).

Results: The determined trimester-specific TSH reference intervals differ from the fixed range recommended
by the American Thyroid Association (ATA). The use of this centre-specific range, would significantly change the
diagnosis and the necessity of therapy during pregnancy in a large proportion of pregnant patients.

Key words: Thyroid dysfunction; pregnancy; trimester-specific TSH reference interval

Introduction

There is no established reference range for TSH
levels during pregnancy in Bulgaria. Therefore, the
recommendations and criteria set out by some of the
major professional organizations (American Thyroid As-
sociation - ATA; European Thyroid Association - ETA;
European Endocrine Society) are used. The Bulgarian

Society of Endocrinology has taken into account and
borrowed the recommendations of ETA, according to
which a fixed TSH trimester-specific range is used in the
absence of a population specific one, such as follows -
first trimester: 0,1-2,5 mIU/L; second trimester: 0,2-3,0
mlIU/L; third trimester: 0,3-3,0 mIU/L (1, 2). The most
commonly used recommendations are ATAs, modified
in 2017, according to which the reference range for
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TSH during pregnancy are as follows: first trimester - 0,4-
4,0 mlU/L (anti-TPO-negative patients); second trimester
- 0,3-3,0 mIU/L; third trimester 0,3-3,0 mIU/L (3). How-
ever, following a fixed range for TSH levels during preg-
nancy may lead to inadequate diagnosis and unneces-
sary treatment, which in turn can cause complications.

Materials and Methods:

A single-centre retrospective analysis is present-
ed, for which the electronic database of SAGBAL ,,Dr.
Shterev” was used. The analysis includes data from
1,226 patients, who gave birth at the hospital in 2017.
Including criteria:

1. Pregnant women with TSH and free thyroxin
(FT,) tested in each trimester of the pregnancy;

2. Spontaneous, single pregnancy;

3. Age of mother under 45 years;

4. No thyroid dysfunction or family history of
thyroid gland disease;

5. No diabetes mellitus data;

6. No data on intake of drugs affecting thyroid
function.

Of the total number of patients, 582 were tested
for thyroid function. Out of this total 334 women were
excluded because of: pregnancy after using assisted re-
productive technologies; lack of information on thyroid
function in each trimester of the pregnancy;
use of medications interfering with thyroid function;
twin pregnancy. The remaining 248 women had data
for regular TSH and FT, testing during each trimester
of the pregnancy, as well as data for the levels of the
anti-thyroid antibodies- anti-thymoglobulin (TAT) and

Retrospective analysis of the data of 1226 patients
who gave birth in ,Dr. Shterev” Hospital for the

period 2017-2018

v

TSH levels were tested in 582 patients |

anti-thyroid peroxidise antibodies (anti-TPO). In 118 of
them the thyroid function was performed due to data
on thyroid pathology and treatment with levothyroxine,
so they were also excluded from the analysis. A total of
130 women were included in the study. They had data
on thyroid function tested in each trimester, they had
no established thyroid pathology, they had no family
history of thyroid disease, they were anti-TPO negative,
and none of them underwent any therapy connected
with the thyroid gland (Fig.1).

The average TSH levels in the analyzed patients,
were compared with the average TSH levels in a group
of 200 non-pregnant women without thyroid patholo-
gy. The control group of patients was carefully selected
in terms of age and body mass index, so the two groups
did not differ in these indicators. (Table 7). Comparison
between the two groups (pregnant/non-pregnant wom-
en) was made with the Mann-Whitney U-test.

The TSH levels were determined by the im-
mune-chemi-luminescent method (Cobos 6000), and
the laboratory TSH reference interval for the non-preg-
nant population was 0,27-4,20 mUI / L. FT, levels were
determined by the immune-chemi-luminescent method
(Cobos 6000), with the reference interval for the FT,,
for the non-pregnant population - 12-22 pmol/ I. Anti-
body levels were determined by the electro-chemilumi-
nescent method ECLIA (Cobos 6000).

To determine the TSH reference area range, the
percentile method was applied using bootstrapping ac-
cording the International Federation of Clinical Chemis-
try (IFCC) recommendations (4). Data analysis wasper-
formed using the specialized software RefVal 4.11 (HE
Solberg, Oslo, Norway).

Study design.

—| n=156 - pregnancy after fertility treatment

n=112 - no data for TSH levels in second and third
trimester

! n=52 - medications (Heparin; Aspirin) |

334

v

In 248 patients TSH levels were tested in each
trimester

—| n=14 - multiple pregnancy

|—| n=26 - Hashimoto’s thyroiditis

118

v

Data of 130 patients were used for the study

I_ n=92 - therapy with Levothyroxin (following ATA
recommendations)

M
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Results:

1. Comparison of the two patient groups -
working group and control group.
In the pregnant women group, TSH and FT, were test-
ed as follows:

~ First trimester, up to 12 weeks of gestation;

- Second trimester, up to 22 weeks of gestation;

- Third trimester, after 22 weeks of gestation.
The gestational age was determined on the basis of the
date of the last menstrual period of the patients and
obstetric ultrasound exam.

Anti-thyroid antibodies were monitored only in the
first trimester of pregnancy, in parallel with the thyroid
hormone testing (Table 2).

As noted, the control group included non-preg-
nant patients with a healthy thyroid pathology.

It is noteworthy that in the pregnant patients TSH
levels in the first and second trimesters, were lower.
The FT, levels were higher. This could be explained by
thepregnancy as a factor which shows that healthy
women show lower levels of TSH, even at the begin-
ning of pregnancy, which was likely to determine the
adequate compensation of thyroid during the course
of the pregnancy. In the last trimester of the pregnancy,
the differences in the levels of the thyroid hormones are
due to the profound changes caused by the condition.

2. Establishment of trimester-specific reference
intervals for thyroid hormones for our centre (the percen-
tile method was applied using bootstrapping) (Table 3).

The established trimester-specific TSH reference
intervals for our centre differ from the fixed ATA and
ETA recommended range. The TSH reference interval
for the third trimester was noted, but not emphasized,
because 17 of the analyzed women were with added
therapy with Aspirin and Low-molecular-weight hep-
arin and 4 women showed preeclampsia. However,
following the appropriate intervals would significant-
ly change the diagnosis and, respectively, the need
for therapy during pregnancy in a large proportion of
pregnant patients.

Discussion:

Pregnancy is a condition that leads to significant
changes in a woman's thyroid function, but in order
to speak of thyroid dysfunction, one must first be well
aware of the physiology of thyroid function in the moth-
er. The proper functioning of the thyroid gland in preg-
nant women is important for the regulation of metabolic
processes: carbohydrate, water-salt, calcium-phospho-
rus metabolism and maintenance of energy homeosta-
sis. On the other hand, an adequate amount of

Table 1.  Characteristics of the pregnant and the non-pregnant women.
Patient Pregnant women Non-pregnant women p-value
characteristics (n=130) (n=200)
Age (mean) 33,8 years 34 years NS
BMI (mean) 27,83 kg/m? 27,17 ke/m? NS
I-trimester - 2,219 mIU/L 2,572 mlU/L <0,01*
TSH levels (mean) [l-trimester - 2,422 mIU/L
[ll-trimester - 2,783 mIU/L
* Statistically significant differences
Table 2. Patients FT, (pmol/L) anti-TPO/TAT
Comparison of free thy-
roxin levels (FT,) between Pregnant - | - trimester 15,202 pmol/L negative
the pregnant women and [l-trimester 13,509 pmol/L
the controls.
[l -trimester 12,002 pmol/L
Control group 14,565 pmol/L negative
* Statistica}lly signifi- p-value <0,01*
cant differences
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TSH (mIU/L) Lower limit Upper limit Table 3.
90% confidence interval 0,127-0,510 2,675-3,168

Il trimester 0,596
90% confidence interval 0,418-0,987 3,376 -4,207

Il trimester 1,647 3,87
90% confidence interval 1,147- 2070 3,695 - 3,980

thyroid hormones to the developing fetus is important
for its normal development, maturation and normal
brain function.

In the first half of pregnancy the development of
the fetus is entirely dependent on the levels of mater-
nal thyroid hormones. The adequate functioning of the
fetal thyroid begins at 18-20 weeks of gestation. There-
fore, the subtle mechanisms of regulation of thyroid
function, which serve the needs of the mother and the
developing fetus, are of great importance (1).

A number of factors affect and lead to changes in
thyroid hormone levels during pregnancy. These are:
iodine levels, placental deiodinases (D3 deiodinase
activity), estrogen levels, changes in thyroxine-binding
globulin levels, human chorionic gonadotropin (hGT)
levels, body mass index (BMI) and tobacco. The effect
and changes that placental growth factor(PIGF), Soula-
ble FMS-like thyrosin kinasae 1 (sflt-1) has on maternal
thyroid has been mentioned recently (5-8).

Three series of events related to the adaptation of
the thyroid function of the mother occur at different
stages of pregnancy. In the first half of pregnancy there
is an increased synthesis of estrogens. This increases
the levels of thyroxine-binding globulin (TSG), also its
cialisation, its binding to thyroid hormones, and as a
result an increase in total thyroid hormones (TTH) - TT,
total thyroxine and TT, (total triiodothyronine). The sec-
ond event is the transient stimulation of the gland by
human chorionic gonadotropin (thyrotropin agonist) in
the first trimester of the pregnancy. Therefore, a tran-
sient increase in FT, levels in the first trimester of preg-
nancy may be observed, accompanied by a transient
decrease in TSH levels. In 15% of the women, TSH
may fall below the lower reference range (transient
gestational thyrotoxicosis) (9-14). The third event are
the changes in the peripheral metabolism of the thyroid
hormones, particularly pronounced in the second half
of pregnancy. These changes depend on the increased
deiodinase activity, especially that of the placenta, as

well as an increased renal iodine clearance (a result of
increased glomerular filtration) (1,2,10,15-18). The role
of thyroid hormone transporters (TNTs), located at the
apical and basolateral membranes of cytotrophoblasts,
syncytiotrophoblasts and microvascular endothelial
cells, is also important (19).

In the majority of pregnant women, the thyroid
gland provides adequate adaptation and compensa-
tion, thus observing normal thyroid function, resulting
in sufficient hormones for the mother and the fetus. In
some patients, these adaptive mechanisms are insuffi-
cient, resulting in abnormalities in thyroid hormone lev-
els, i.e. thyroid dysfunction.

When using population standards for TSH in preg-
nant women, the incidence of thyroid dysfunction
does not differ from that of the general female pop-
ulation. However, when trimester-specific TSH levels
were applied, subclinical hypothyroidism was observed
in 4,8-18% of all pregnant women and isolated hypo-
thyroidism was 0,2-1,0%. The most common cause of
hypothyroidism is Hashimoto's autoimmune thyroid-
itis (antibody-positive pregnancy rate 5-15%). Autoim-
mune thyroiditis was observed in 55% of women with
subclinical hypothyroidism and in over 80% of women
with clinical hypothyroidism. 18% of women with nor-
mal thyroid function may have positive antibody titers
(anti-microsomal - anti-TPO and anti-thyroglobulin -
TAT). About 16% of antibody-positive but euthyroid in-
the first trimester of the pregnancy women, have a TSH
>4,0 mlU/L in the third trimester and about 0,4% of
pregnant women have a serum TSH concentration of
>10 mlU/L between 15-18 weeks of gestation. When
it comes to hyperthyroidism - frequency 0,2-2% (along
with transient gestational thyrotoxicosis (TGT) affecting
3-4% of the pregnant women). The highest is the pro-
portion of pregnant women with Graves’ Disease - 85-
90% (3,10,16,20).

Pregnancy is associated with the presence of var-
ious interfering factors, which can affect the levels of
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the thyroid hormones. The importance of using ade-
quate trimester-specific intervals comes from the fact
that even small fluctuations in thyroid function can be
associated with complications during pregnancy.

A number of factors are relevant for determining
the trimester specific reference interval for TSH. These
are: race; mother's age; gestational age; the presence
of antibodies; iodine sufficiency; parity, multiple preg-
nancy, timing of sampling, body mass index and smok-
ing (3, 21-25).

According to the data from the International Feder-
ation of Clinical Biochemistry, international recommen-
dations for thyroid diagnosis and therapy indicate that
the reference interval should be between 2,5 and 97,5
percentile of the corresponding population with normal
iodine intake and no autoimmune thyroid disease data.
Some authors have suggested that TSH and FT, levels
have to be expressed as a multiple of the median (MoM),
based on a calculation by dividing each individual value
by the population mean. The result obtained is a standard-
ized standard value for the analysis. These values are inde-
pendent of the measurement variables (8,25-28).

The minimum number of patients required to make
a reference interval is 120, but to adequately identify
one (between 2,5 and 97,5 percentile) is around 400
people. Centers that cannot calculate such an interval
use an accepted fixed range. For years, the upper ref-
erence interval of TSH for the first trimester was 2,5
mlIU/L. Many studies published after 2011 show that
such an upper limit leads to an increased incidence of
subclinical hypothyroidism, over-diagnosis and unnec-
essary treatment in the respective patients. The results
of these studies show that in different populations, in-
different countries, between 8 and 28% of patients,

TSH levels are above the conventional cut-off of 2,5
mlU /L. In addition, the TSH level at which the decrease
in FT, is observed, is between 4-5 mIU /L. Therefore,
ATA changed their recommendations in 2017 and the
upper limit for TSH for women without autoimmune
thyroid disease is 4 mlU/L. However, in patients with
thyroid autoimmunity, the reference interval for TSH
remains 0,3-2,5 mIU/L (3, 8, 21, 25, 31-37).

Determination of FT, levels during pregnancy is a
challenge, due to a decrease in albumin levels and an
increase in TBG levels. Because of the need of interfer-
ing factors being avoided and trimester-specific refer-
ence intervals being established specific analyses and
methods are required to analyze its levels.
Disadvantages of the conducted study: the number of
the analyzed patients; the lack of information on the
timing of thyroid function testing; the lack of opportuni-
ty to study iodine in the urine (but due to the fact that
Bulgaria is designated as iodine sufficient country, we
conditionally assumed that the tested women were not
in iodine deficiency) (38).

Conclusion: The interpretation of thyroid tests in
pregnancy requires knowledge of all mechanisms of
maternal thyroid function. It is necessary to use ade-
quate trimester-specific intervals, because even small
fluctuations in thyroid function can be associated with
complications during pregnancy. However, adherence
to fixed reference limits very often engages the clini-
cian in conducting therapy, leading to a loss of an indi-
vidual approach and adequacy in treatment. Following
the appropriate intervals would significantly alter the
diagnosis and accordingly, the need for therapy during
pregnancy in a large proportion of pregnant patients.
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Pe3slome

3axapHuam guabem (3A) e egHO om HaUl-paznpocmpaHeHume CouuarHo 3Hadumu 3aboaaBaHua. Xopama,
»)uBeewu cbe 3A, mpabBa ga noaazam exxegHeBHU 2puyku 3a KoHMpoaa Ha 3aboaaBaHemo cu, ga noggbpskam
H6araHC mexkgy npaBuaHo xpaHeHe, cpuzudecka akmuBHOCM U NpuAa2aHOMO AeveHue, KaKmo U pe2yAaapHo ga
nocewaBam cbomBemHume cneyuaaucmu 3a ymouHaBaHe Ha cbcmoaHuemo um. Ha ¢poHa Ha moBa 3aboas-
BaHe yecmo ce pazBuBam gpyau conbmecmBawu HorecmHU CbcmoaHUA, u3uckBawu gonbAHUMEAHA Hameca.

Llea: ga ce npegcmaBam ocobeHocmume 6 npomuyaHemo Ha HAKOU NAMOAO2UYHU CbCcmoaHua 6 ycmHuama
KYXUHa Npu nauueHmu cbe 3A, HY>Kgaeuwu ce om geHmMaAHo AeveHue, Kakmo U cneuuduyHu acnekmu B8 reueb-
HuA ar2opumbM Ha noBegeHue.

Mamepuaru u memogu: Pa3zaexxgam ce nauueHmume, NnpemuHaAu npe3 omgeaeHuemo no OpaaHa xupyp-
2ua npu BoeHHomeguuuHcka akgemus, 2p. Cocpun, 3a nepuog om 5 2.: om 2014 2. go 2018 2. M3noa3zBaHume
OM Hac Memogu ca 0OCHOBHO KAUHUYHU - aHaMHeCmuYHU gaHHu, obekmuBeH uHmMpa- u ekcmpaopaseH npeaaeg.

Pezyamamu: 3a pa3zeaexkgaHua nepuog xupypeaudecka uHmepBeryusa e npegnpuema npu 5 733 nauueHmu,
om koumo 426 (7,4%) ca cbc 3A. bpoam Ha onepupaHume nauueHmu cbc cbnbmemBaw, 3A npozpecupa 6
2oguHume. Om obwua 6pol 426 6oAHU cbe 3A, 420 om max ca Guau onepupaHu npu cmolHocm Ha kpbBHama
3axap go 9 mmol/l. MpubauzumeaHo 25% om epynama Ha mun 1 3A u Hag 70% om navueHmume ¢ mun 2 3A
ca noka3aAu cympewHo npegonepamuBHo HUBO Ha KOHMPOA Ha KpbBHama 3axap mexkgy 5,5 u 8 mmol/l.

3akarodeHue: Tpu kopekmHo cnazBaHe npomokoAume Ha paboma, cbBmecmeH nogxog u agekBamHa Ko-
Aabopauua mexkgy opaaHua xupypz u HabaogaBawua eHgoOKpUHOAOR, hauueHmu CbC 3A, gopu U me3u C He-
onmumaneH KoHmMpoa, 6uBam ycnewHo caHupaHu - 6e3 puck 3a pazBumue u noaBa Ha AoKaAHU uau obwu
YCAOXKHEHUS.

KaroyoBu gymu: 3axaper guabem, 3b6Ha canauus, nocmonepamuBHu Bb3narumenHu YcaroskHeHU

Endocrinologia vol. XXV Ne¢1/2020




YewmegrxueBa, AmaHacka WN. u compygHuyu

BbBegeHue

3axapHuam guabem (3A) e XpOHUYHO Hapyuwe-
Hue Ha obmaHama Ha Bbeaexugpamume, NpUYUHEHO
om abHOPMAAHOCMU Ha cekpeuusma Ha UHCYAUH u/
uAu He2oBua edpekm. 3A mun 2 e noAuzeHHO 3aboaa-
BaHe, cpewa ce no-yecmo caeg 40-eoguwiHa Bb3pacm
u 3a pazBumuemo my Bauaam peguua Hebrazonpuam-
HU puckoBu dakmopu, kakBumo ca npexpaHBaHemo,
o6e3zgBukBaHemo, 3amabcmaBaHemo, cmpecbm u
ynompebama Ha HAKOU MeguKameHmu.

Mo gaHHu Ha MexgyHapogHama Auabemna De-
gepauua om 2018 2. yecmomama Ha 3aboraBaHemo
e 8,3% u no npoz2Ho3a we HagMmuHe 10% kbm 2035 2.
(1). ToaAemuam 6pol Hepazno3Hamu cayvau e BadkHa
npegnocmaBka 3a 3akbcHABaHe Ha AedyeHuemo,
BcaegcmBue Ha koemo ce pa3zBuBam ycaoxkHeHua.
Had-uecmo ce omkpuBa 3A npu nayueHmume 666
Bb3pacmoBama 2pyna 40-59 2., kamo 8 nocaegHume
20guHU ce HabatogaBa nogmaagaBaHe Ha 3aboase-
mocmma.

INpu Auuama cbe 3A 3aboreBaemocmma Ha 3b0U-
me U NapogoHmMa e C MHO20 NO-20AAMO pa3npocmpa-
HeHue U meyXkecm, Kamo Yyecmomama um HapacmBa
¢ HapacmBaHe Ha NPOgbAXKUMEAHOCMMA Ha OCHOB-
Homo cmpagaHue u HUBomo Ha memaboAumeH KOH-
mpoa. Cnopeg mHoxkecmBo npoyuBanua npu Bcuu-
Ku Bv3pacmoBu epynu GoaHume cbe 3A ca ¢ MHO20
Nno-20AAMa Yecmoma Ha NapogoHmMaAHama gecmpyk-
uus. 3A mun 2 ce npuema kamo pucko8 gakmop 3a
pazBumue Ha napogoHmaaHu 3aboaaBaHusn (2). Ycma-
HoBeHo e, yue guabemHuam cmamyc, Bb3pacmma u
Haau4yuemo Ha nogBeHeueH 3b0eH Kambk ca 6 3Havu-
Ma KopeAauua ¢ no-Bucokama yecmoma u no-20AaMma-
ma meykecm Ha napogoHmMaaHama gecmpykuua (3).

3A MHO20 yecmo ce mMaHugecmupa C MeXKKU
2uHauBaAHU U napogoHmaaHu u3aBu, Npugpy>KeHu ¢
KOCMHa gecmpykuua u 2Hoemedee. Te ce Bausam om
xoga Ha guabema, om gaBHocmma my u om om cme-
neHma Ha gekomneHcauus. Taka Hanpumep, paHHama
eHolUHA ekcygauua om napogoHmaaHume gxoboBe
Ha MAQQU NauueHmMu e noka3zameAHa 3a gonbAHUMEA-
HU u3caegBaHua u e yecma u3aBa Ha HeguaeHOCMU-
uupaH 3A. Cnopeg Aumepamypama 25% om nauuer-
mume Hag 45-2oguwHa Bv3pacm cbe 3A mun 1 ca
C MeXKU NapogoHMumu, gokamo npu cbwama 6v3-
pacmoBa 2pyna nayueHmu 6e3 3A, napogoHMuMbM
e ¢ yecmoma om 1,5%. 3A u napogoHMaAHOMoO 3a-
6oanBaHe umam cuHepauyeH edpekm. Bv3znareHuemo
8 napogorma npegu3BukBa npomeHu 68 HuBomo Ha
KpbBHama 2aloko3a u moBa Ha cBou peg npeuvu 3a
KOHMpoOAa Ha cucmemHomo 3aboaaBaHe (4). Abxbm
Ha me3u BOAHU e CbC CUAHO KuceAa mupu3ma, a B Ha-
NpegHaAu cAyyau - u Ha auemoH. Ouwe npu oz2aega

npaBu BneyamaeHue cyxomama 6 ycmama, genanu-
AUPAHUSM Ha mMecma e3uK C 0BAOXKEHU yuacmbuu u
impressions dentorum no pb6o6eme my Ha poHa Ha
3auepBeHama opaaHa Auz2aBuya. 3b6HUME NoBbpxHO-
cmu u BeHuume ca nokKpumu C MyuuHo3eH, AenkaB
HaAen. TuHzuBama e omouHa, XunepemupaHa, omae-
neHa om 3b6HUMe wulku. MHoeH ekcygam u3nbaBa
napogoHmaaHume grkoboBe.

YcnopegHo € NapogoHMaAHUMe NamogzeHu, Mu-
KPOCKONCKOMO U KyamypeaHo u3caegBaHe pazkpu-
Bam B noBeuemo cayuau pazauuHu BugoBe Candida.
PenmeeHoepadcku ce omuyuma uzaBena pezopbuua
om cmeceH mun - Ha mecma BepmukaaHa, 8 gpyau
yyacmbuu - om BepmukasHO-xopuzoHmMaaeH mun.
Kozamo, obaue, 3A e gobpe KOHMpPOAUPaH, KAUHUY-
Hama KapmuHa Ha NapogoHmMuMa He e No-pa3AuvHa
om ma3zu npu cucmemHo 3gpab yoBexk.

Bbnpeku uye 2utzuBumume u napogoHmumume
ca ¢ Bucoka yvecmoma u npu g8ama muna 3A (mun 1
u mun 2), auncBam Kamez2opuuHU gaHHU 3a 3HaYUMU
pasAuku Npu napogoHmaaHume 3aboaaBaHua y gua-
6emuuu u 3gpabu, ocobeHo Bv6 Bbzpacmma Hag 50
2., C U3KAIOUYEHUE HA CAyYaume C Aow memaboaume
koHmpoa. [lpu geuama obaue, npegumHo b6oAegy-
Bawu om mun 1 3A, pagnpocmpaHeHuemo Ha mex-
KUme napogoHMumu e MHo020 no-zoaamo. Cnopeg
npoyuBaHun, yuumo obekm e opaAHO-Xu2UeHHUAM
cmamyc Ha mo3u mun navueHmu, npegcmaBeru 6
HaUUOHAAHU AUMEpamMypHU U3MOYHUUU U 3a mpu-
me uHgekca PLI (Silness & Loe), Gingival Index (Loe &
Silness) u Papilla Bleeding Index (Saxer&Muhlemann)
ce goka3zBa cmamucmuuecku 3HaYuMa pazAuka
mexkgy 3gpaBume geua u geuama cbe 3A (p=0,002;
p=0,004; p=0,002) (5). Aeuama cbc 3A mun 1 umam
NO-CUAHO Uu3pa3eHo naakoHampynBaxe, 2uHzauBaaHO
Bb3nareHue u kbpBeHe caeg coHgupaHe B cpaBHeHue
cbe 3gpaBume cu BpbcmHuyu. AumepamypHuma
gaHHU noka3Bam cuzHuukaHmMHa 3aBucumocm mex-
gy KoaudecmBo omaoxkeHa 3b0Ha naaka, 2uHauBaaHo
Bb3nareHue (p=0,000020; p=0,001) u kbpBeHe npu
coHgupaHe (p=0,000085; p=0,03) u npu gBeme u3-
caegBaHu 2pynu geua (5). Mpu cpaBHumeaHo 6AU3KU
cmoUHocmu Ha naakoBua uHgekc (Silness&Loe), npu
geuama cbc 3A mun 1 cmouHocmume Ha Gingival
Index (Loe&Silness) u PapillaBleeding Index ca no-8Bu-
coku u moBa ce omyuma Haut-8eve 6 2pynama Ha ge-
uama c pa3zAudHa NpogbAXKUMEAHOCM Ha 3A u € Aow
memaboaumeH KoHMpoA. MNMpogbaKuMeAHoCcmMmMa Ha
3A u Aowuam memaboaumeH KOHMPOA 3acuaBam 2uk-
euBaaHomo Bb3naseHue u kbpBere. Cnopeg Loe H. u
Genco R J.,, yecmomama Ha napogoHmuma e 4 nomu
no-zoAama npu guabemuuu - 9,8% npu 60AHU CbC 3A
mun 1 8 cpaBHeHue ¢ 1,7% npu xopa 6e3 3A (6).

Mpegnpuemu ca MmHoXecmBo Mopgoro2udHU
uzcaegBatusn, 3a ga ce onpegeaam hakmopume, Kou-
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mo obycaaBam no-zonamama mexkecm Ha NapogoH-
maaHomo yBperkgaHe npu nauueHmu cbcC 3A. PaHHU
yampacmpykmypHu npoyuBaHua nokazBam no-wu-
pokama 0a3arHa membpaHa u membpaHonogoOHu
3agebeanBaHun okoro cbgoBeme Ha 2uHeuBama npu
nauueHmu cbe 3A, Koumo mo2am ga cmywaBam xpa-
HeHemo u 03gpaBumeaHume npouecu. Apyau npoyu-
BaHua gokazBam Haauuuemo Ha gedpekmu 866 pyHk-
yuume Ha Heympodguaume y guabemuuu, koemo ce
ompaszaBa Ha nbpBama 3awumHa bGapuepa cnpamo
mukpobHama amaka. CvwecmByBam u gaHHu, ue
MUKpOAOpama npu napogoHmMaaHu 3aboraBaHun Ha
guabemuuu npuAuva Ha masu npu BeHUAHU napo-
goHmumu, m.e. npeobragaBawu ca npegcmaBumeau-
me Ha aHaepobume.

BaxxHo e ga ce ombeaexku, ye Npu maagu UHQU-
Bugu napogoHmaaHume u xupypaudHu 3aboanBaHun 6
ycmHama KyxuHa, npomudawu Ha poHa cucmemHu 6o-
AECMU UAU CbCmosaHUS, KakBomo e 3A, Hanpumep, Mo-
2am gopu ga npegwecmBam Kaacudeckume KAUHUYHU
cumMnmomu Ha ocHoBHOMO cmpagaHue u ga Hacodam
geHMaAHUA AeKap KbM paHHa guazHOCMUKA U MbpceHe
Ha nomow, om cbomBemHua cneuuaaucm (7).

IMopagu HapacmBawama 3aboreBaemocm cpeg
HaceareHuemo, u 8 yacmHocm HapacmBaHe Gpoa Ha
nauueHmume cue 3A, ce yBeauuyaBa u yecmomama
Ha oka3BaHe Ha geHmaAaHa xupypaudyHa nomouw, npu
me3u nauueHmu. MHozo BaxkHo e 8 me3u cayyau ga
6bgam cna3BaHu onpegeAeHu gu2HOCMUYHO-AevebHU
aA2opummu nopagu onacHocmma om Bb3HukBaHe Ha
CpegHU UAU NO-MEXKU AOKAAHU YCAOXKHEHUS, pedAek-
mupawu u Bbpxy ocHoBHOMoO GoaecmHO CbCmMoa-
Hue. Taka Hanpumep, cbwecmByBa puck om OKOAO
10% 3a pazBumue Ha guabemHa kemoauugo3a, Kamo
Ha nbpBo macmo ca 6oaHumMe ¢ uHcyauHozaBucum 3A
(7, 8). Apyau YycAo>KHEHUA, KOUMO MO2am ga HaCMb-
nAam npu me3u hauueHmu no Bpeme Ha xupyauyHama
Hameca ca: XUNno2AUKeMUS; a CAeJ Hea gONMbAHUMEAHU
paHHU ycaoXkKHeHua (kbpBeHe om ekcmpakyuoHHama
paHa, Cencuc) UAu KbcHU (cyx arBeoaum).

B Hacmoswama pa3pabomka ce npegcmaBam
HAKOU opaAHuU cumnmomu, pa3BuBawu ce Ha poHa
Ha cbnbmcmBauw, 3A, usuckBawu Hameca om cmpaHa
Ha geHmaaHua xupype. Te3u nauueHmu ce npuemam
3a puckoBu u npu max noaBama Ha ycAoXKHeHUA om
obw, u mecmeH xapakmep npu npoBexkgaHe Ha geH-
MaAHU npouegypu e uzkadumeaHo Bucoka. 3amoBa
e Heobxogumo ga ce cna3Ba onpegeaeH ar2opumbm
Ha noBegeHue, koimo Hue npegcmaBame 6 xoga Ha
u3A0XKeHUemo.

Llea: Aa ce npegcmaBam ocob6eHocmume 6 npo-
MmuuYaHemo Ha HAKOU NAamMOAO2UYHU CbCcmoaHua 6
ycmHama KyxuHa npu nauueHmu cbC 3A, HY>Kgaewu
Cce OMm geHmMaAHo AeveHue, Kakmo U cneyuuyHu ac-
nekmu B AreuebHUA arzopumbM.

Mamepuanu u memogu

PazeregaHu ca nauueHmume, NpemuHaAu npes3
omgeAeHuemo no OpaaHa xupypausa npu BoeHHome-
guuuHcka akgemus, Cogpus, 3a nepuog om 5 20guHuU:
om 2014 2. go 2018 2.

V3noa3zB8aHume om Hac memogu ca 0CHOBHO KAU-
HUYHU - aHamHecmu4HU gaHHu, obekmuBeH uHmpa- u
ekcmpaopaneH npezaeg. Om meguyuHckama aHam-
He3a ce noaydvaBa uHpopmauusa 3a Bb3pacm, noa,
Hauyaro Ha 3aboaaBaHemo, mun 3A (663 ocHoBa Ha
MeguuuHCcka gokymeHmauua om npocaegabaw, eHgo-
KPUHOAOZ uAu obwonpakmukyBaw, Aekap), mun Aeye-
Hue (uHcyAauHoBa uAu nepopaAHa mepanus), oueHka
Ha gbA20CPOYHUA KOHMPOA Ha 3aboasBamo Ha Ga-
3ama Ha u3zmeper HbA, (no gaHHU om meguuuHcka
gokymeHmauua npegcmaBeHa npu xocnumaau3zauus),
XpaHumeaHu HaBuyu, momiHoONYyweHe.

VumpaopaaHo ce uzcaegBam ycroBuama Ha xuau-
eHa 6 ycmuama kyxuHa, 2uHauBaaHua u napogoHmaneH
cmamyc Ha nauueHmume. 3a ueama ce uznoazBam Hs-
KoAko uHgekca: OHI-S (oral hygiene index simplified); DI-S
(debris index simplified); CI-S (calculus index simplified;
BOP (Bleeding on Probing); PBI (papilla-bleeding index,
Muhlemann) PSR (Periodontal Screening and Recording)
3a oueHka Ha Heobxogumocmma om NepuogoHMan-
Ho AeueHue; CPITN (Community Periodontal Index for
Treatment Needs), C30 kpumepul (9).

Mpu obpabomka Ha HAKOU OM gaHHUME ca u3-
noa3BaHu caegHume cmamucmuyecku memogu:
epacpudeH aHaau3z - 3a Bu3yaauzauus Ha uzobpaxe-
Hua (Microsoft Excel), aamepHamuBeH aHaau3z - 3a
cbnocmabka Ha BeauuuHu u u3zuucanBaHe Ha npo-
ueHmu, BapuauuoHeH aHaAau3 - 3a u3ducAaBaHe Ha
cmaHgapmHo omkaoHeHue. OnucameAHu cmamuc-
MuYecku Memo3u ca: abCOAIOMHU U OMHOCUMEAHU
yecmomu, cpegHa apummemuyHa U CMmaHgapmHo
omkAoHeHue. 3a cpaBHaBaHe Ha OMHOCUMEAHU gaAo-
Be ce uznoa3zBa xu kBagpam aHaAu3. 3a 3HavuMu ce
npuemam pa3zAukume npu p<0,05.

Pesyamamu

3a pazeaexgaHua nepuog xupypaudecka uHmep-
BeHuua e npegnpuema npu 5733 nauueHmu, om Kou-
mo 426 (7,4%) ca cbe 3A (c mun 2 3A ca 284 nauueH-
ma, a me3u ¢ mun 1 3A ca 142).

Ha Tabauua 1 e npegcmaBeHo pa3npegeaeHuemo
Ha mpemupaHume navueHmu 6e3 uau cbe 3A, Kakmo
Bb3pacmoBomo paznpegereHue Ha nocAegHUME.

Hama cmamucmuuecku 3Hauyuma pazAuka Ha
gaHHUME OM AOKaAHUA eKCMpaopaAeH cmamyc npu
nayueHmume c u 6e3 3A. He ce ycmanoBaBam
namoe HOMOHUYHU CUMNMOMU, KOpeAupawu C Ha-
AUYHOMO Nnpugpy>kaBawo 3aboanBaHe.
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Bpoam Ha onepupaHume nayueHmMu CbC CbNbM-
cmBaw, 3A npoepecupa 6 2oguHume. bpoam Ha xu-
PYp2UYHO CaHUpaHUu NauueHmMu uma He3HauumeAHa
guHamuka, a NPOUEHMHOMO CbOMHOWeHUEe Ha gua-
6emuuume cnpamo Bcuuku ocmaraau e om 7,39% 3a
2014 2., kamo naaBHo HapacmBa go 12,1% npe3 2018
2., Koemo e cmamucmuydecku gocmoBepHo (p=0,004,
xu kBagpam anaauz) (Queypa 1). INpoueHMbM Ha
onepupaHume nauueHmu cbc 3A  ce noBuwaba 6
X0ga Ha 2oguHume, nomBbp>kgaBaliku porama Ha no-
BuweHume 2aukemuu 3a pazBumuemo Ha napagoH-
manHu npobaem. He ce HabaogaBam Bvb3pacmoBu
pasauuusa npe3 2oguHume, Bbnpeku uzBecmua cma-
mucmuYecku He3Hauuma meHgeHuua 3a HamaraBaHe
Ha Bb3pacmma npe3 nocregHume 20guHU.

PaznpegeaeHuemo Ha nhauueHmume CNpAMmO
Buga Ha 3A u gaBHocmma Ha 3aboaaBaHemo ca npeg-
cmabBeHu Ha Tabauya 2. V3caegBaHemo Ha gaHHUmMe
noka3Ba, ye u npu gBeme 2pynu Gposm Ha nauueHmu-
me cbc conbmemBaw, 3A ¢ gaBHocm go 5 2. u onaak-
BaHua om 3B6UMe e NO-HUCHK, 3a pazAuka om mes3u C
Hag 5-20guwHa aHamHe3a 3a 3aboaaBaHemo (Dueypa
7). Hawume gaHHume nomBbprkgaBam aumepamyp-
Hume 3a Bpb3zkama mexkgy NpogbAXKUMeAHOCMMa u
cmeneHmMa Ha gekomneHcauua Ha ocHoBHomo 3a6o-
AaBaHua U HaCMbNUAUME NAMOAO2UYHU U3MeHeHus B
ycmHama KyxuHa, uzuckBauwu geHmaaHa Hameca.

luHzuBaaHUME U NApOgOHMAAHU UHgeKCU No-
KazBam, yue KOAKOMO NO-MEXXbK U HEKOHMPOAUPAH €
3A, moakoBa no-zoasmo 3agbabouaBaHe uma Ha na-
pogoHmaaHume uzmeHeHua. CbcmoaHuemo Ha napo-
goHma ce Browaba koeamo uma AOWO UAU Hegobpe
koHmpoaupaH 3A. HeaekyBanume uHgpekuuu 6 ycm-
Hama KyxuHa ce ompazaBam HebAazonpuamHO Ha
MemaboAuUMHUA KOHMPOA Ha hauueHmMume cbC 3A.
[MoaBaBam ce ycroBua, koumo Bogam go pa3zBumue
Ha napogoHmum, pazpacmBare Ha BeHuume, AeCHO
KbpBeHe, mHoXxecmBo nepuogoHmaaHu abcuecu (6).

Ha Tabauya 3 u Queypa 3 ca npegcmaBeHu gaHHu-
me om u3caegBaHemo Ha kpbBHa 3axap Ha 2aagHO
8 geHa Ha onepamuBHama unmepBeruyun. KpbBHama
3axap Ha 2AagHO UMa onpegeAawo 3HauyeHue 3a npo-
BexxgaHe Ha maHunyaauusma 6 onpegeaeHua geH.

AbA20CPOUHUAM KOHMPOA € OUEHEeH upe3 onpe-
geasare Ha HuBama Ha HbA, npegu xocnumaauzauus-
ma. Cpeg nauueHmume ¢ mun 1 3A npu 124 ce peauc-
mpupa HbA, Hag 7,0% (m.e 87% ca c Aow KOHMPOA)
a npu mun 2 156 (54%) om nauuenmume ca ¢ HbA,
c Hag 7,0%.

Om obwua 6pol 426 guabemHo 60AHU, 420 ce
onepupam npu cmodHocm Ha KpbBHama 3axap go 9
mmol/l. TlpubauzumeaHo 25% om 2pynama Ha mun
1 3A guabem u Hag 70% om nayueHmume ¢ mun 2
3A nokazBam cympewHo npegonepamuBHo HuBo Ha
KOHMPOA Ha KpbBHama 3axap mexxgy 5,5 u 8 mmol/I.

Ocmanaaume ca 8 2pynama mexxkgy 8 u 9 mmol/l, koe-
mo cbwo omeoBapa Ha MEgUUUHCKUA aAZOPUMbBM 3a
u3zBbpwbBaHe Ha onepamuBHa gedHocm Bbpxy 3b6U-
me u yeatocmHume kocmu. EgBa 6 nauuenma c ogoH-
mozeHHu abcuecu u KpbBHa 3axap Hag 11 mmol/l kom
MOMeHmMa Ha npuema nocmbnBam 68 OgeaeHuemo no
OpaaHa xupypausa. AOKaAHOMO UM CbCMOoAHUE, U3uc-
kBawo cBoeBpemeHHa uHUU3UA, HaAaz2a napeHmepaa-
HO NPUAOXKEHUE Ha aHMuuHgekuyuo3Hu cpegcmBa,
KOHCYAmMauua ¢ eHgoKpuHoAoz 3a oBragaBaHe Ha xu-
nepaaukemuume, caeg koemo oka3Bare Ha Heobxo-
gumama xupypau4Ha Nnomouw,

Om obwo 426 navyueHma 3a nepuoga 2014-2018
2. cbc conbmemBaw, 3A ¢ okazaHa meguuuHcka no-
mouw, B Hawemo omgeaeHue, uHmepBeHuuama HaAo-
>Ku nocmaBaHe Ha pe3opbupyemu KoHuu Bbpxy one-
pamuBHama paHa npu 350 om max. Bcuuku 60AHU ce
npocaegaBam Ha 7™ u 14™ nocmonepamuBeH geH
3a KOHMPOA Ha Bb3cmaHoBumeaHua npouec u guazHo-
cmuuupaHe Ha eBeHmyaAHu Bb3naAumeAHU YCAOXK-
Herua. IMpu Bmopomo nocewerue camo npu 35 om
max ce ycmaHoBaBa caaba xunepemus, cbnpoBogeHa
¢ He3HauumeaeH cybekmuBer guckomopm Ha Auza-
Buuama 6 onepamuBHama obaacm, gbAxkawa ce Ha
umbubupaHe Ha xpaHumeaHu BewecmBa om KoHuu-
me, nopagu He3zagoBoAaumeaHa AUYHa OpaAHa Xxuaue-
Ha. To3u ¢pakm ce obacHaBa ¢ gedcmBuemo Ha 3Ha-
yumume cmaHgapmHu puckoBu akmopu npu me3u
nayueHmu: HamaAeHo HeCMUMYAUPaAHO U CMUMyAupa-
HO CAIOHOOMgeAAHe, KUCeAa peakuua Ha CAloHKama,
noBuweHo HampynBaHe Ha 3b0Ha nAaka, akmuBHocm
Ha Kapuo3HUMe Ae3uu. 3agbAXkumeAHo e uznoa3Bare-
mo Ha Boga 3a ycma 3a uznaakBaHe ¢ XAOpPXeKCUguH
0,2% (Chlorhexidin), Bogewo go no-6bpP30 KAUHUYHO
o03gpaBaBaHe u no- maako ycaoxkHeHus (10). Aokasza-
HUAM NAAKOUHXUBUpaw, epekm Ha XAOPXeKCuguHa ce
gbAXKU Ha CNOCOOHOCMMaA Ha MOAEKYAUME MY ga ce
npukpenBam Kbm opaaHUMe mbkaHu u ga ocmaBam
npogbakumeaHo Bpeme B akmuBHa popma (11). 3a-
6aBeHomo nocmonepamuBHo o3gpaBaBaHe Ha paHu-
me u opaaHume Ae3uu 8 ycmuama kyxuHa u3uckBa
ynpaBaeHue, mbl Kamo npu nauueHmume cbC 3A
ce ycmaroBaBa 3abaBena Backyrapusayun, HamareH
KpbBeH MoK, HamaAeHO nNpogyuupaHe Ha pacmeykHu
hakmopu, KOUMO 3aegHo € ncuxuvHua cmpec Bepo-
amHo obpazyBam KomnAekc om NpuYUHU 3a NO-YgbA-
»keHomo Bpeme 3a Bvb3cmaHoBaBaHe Ha HapyweHa-
ma uaAocm Ha opaAHama AuzaBuua (4,12). KoHuume
ce omcmpanaBaxa npegu ecmecmBerama um pe3op-
6uua. XapakmepHume npu cbnbmcmBaw, guabem
paHHU caegonepamuBHu ycAroxkHeHUA - KbpBeHe om
eKCmpakyuoHHama paHa UAu KbCHU - cyx arnBeoaum,
He ce omuumam. CnazBaHemo Ha meguuuHckume
aA20PUMMU, U3AOXKEHU NO-goAy, Bogu go HOpMaAHO
npomuuaHe Ha o3gpaBumeaHusa npouec 6 ycmHama
KyxuHa npu guabemHo 6o0AHUMeE HU nauueHmu.
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_ Bb3pacmoBu 2paHuuu u paznpegeAeHue Ha nauueHmume cbe 3A u obwuam B6pol nayueHmu, ¢
npoBegeHa xupypaudHa caHayua Ha ycmHama KyxuHa.

lfoguna | O6w, 6poi | Mauyuenmu cwe 3A Bb3zpacmoBu |CpegHa 6b3pacm (2.)
nayueHmu | (% om obwusa 6pod) | 2paHuuu (2.)
2014 948 70 (7,3%) 48-55 52,313,46
2015 933 69 (7,3%) 48-58 53,6%3,81
2016 945 84 (8,8%) 47-55 51,8%£2,82
2017 991 87 (8,7%) 46-55 51,2+2,63
2018 958 116 (12,1%) 45-59 51,1+4,56
100%
90%
80%
70%
60%
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50% .
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30%
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gl sl
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Queaypa 1. PaznpegeaeHue no 2oguHu Ha nauueHmMume c u 6e3 3A, NOgAOXKEHU Ha XupypauyHa

3bOHa caHauus.

ObcbikgaHe

HepaBromepHocmma 8 pasnpegeaeHuemo Ha
mun 1 u mun 2 nauueHmume, mpemupaHu B8 KAuHuU-
Kama, yuemo CbOmHOoWeHUe e pa3Au4HO om obuyal-
HOMO pa3npegeAreHue Ha mun 1 u mun 2 nauueHmu
cbe 3A, BepoamHo ce gbAKU Ha NO-NPOOGAEMHOMO
npomuyaHe Ha HAKOU MaHuNyAauuu npu nayueHmume
c mun T 3A u ckaAOHHOCMMa ga 6bgam u3znpawaHu 3a
makuBa mMaHunyAauuu Kbm cneyuaAu3upaHu KAUHUKU.
M3caegBanemo Ha gaHHume noka3Ba, ye u npu gBeme
2pynu 6poam Ha nauueHmMumMe cbc cbnbmemBaw, 3Ac
gaBHocm go 5 2. u onaakBaHua om 3B6ume e no-Hu-

CbK, 3@ pa3auka om me3u C Hag 5-20guwiHa aHamHes3a
3a 3aboanaBaremo. Hawume gaHHu nomBbpykgaBam
AumepamypHume gaHHu 3a Bpb3kama mexgy npogba-
»KumeaHocmma Ha ocHoBHomo 3aboaaBaHe u Hacmb-
NUAUME NAaMOoAO2UYHU U3mMeHeHua B ycmHama KyxuHa,
uzuckBawu geHmaaHa Hameca. [pomeHume 6 opaaHa-
ma cpega ce gbAXkam Ha HaMaAeH CAIOHYEH Mok, noBu-
WEHO CbgbpykaHue Ha 2AoKko3a B caloHkama u cb3galBa-
He Ha KuceAaa opaAHa cpega; HapywabBaHe Ha opaaHama
€KoAO2U8 U CmumyaupaHe Ha naakoobpazyBanemo. Y-
maHoBeHo e HapywaBare Ha opaaHuUa umyHumem 6 na-
pogoHma u opaaHama myko3a BcaegcmBue Ha cmyme-
Ha (PYHKUUA Ha NOAUMOPPHOHYKAeapHUMe AeBkouumu
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_ PaznpegeaeHue Ha nauueHmume cnpamo Buga
3A u gaBHocm Ha 3aboanaBaHemo.

AaBHocm Ha 3A

MayueHmu cove 3A
mun 1 (Opou)

MayueHmu cve 3A
mun 2 (0poi)

Ao 5 2.

55

93

Hag 5 2.

87

191

PaznpegeaeHue Ha nauueHmu-
me cnopeg muna 3A u Hezo8a-
ma NPogbAXKUMEAHOCM.

(HamaAeH xemomakcuc, agxe3usa, pazouumo-
3a), cuaHa Bb3naaumenna peakuua (noBuwe-
HuU TNF-a, 11, PGE2), HamareH cuHme3 Ha
KoAazeH (2AUKO3amuHO2AUKaHu), noBuweHa
KoAazeHa3zHa akmuBHocm.KorazeHbm npe-
mbpnaBa HEEeH3UMHO 2AUKOAUMUYHO paj3-
2paxkgare ¢ obpazyBaHe Ha npogykmu, KOu-
MO CMUMyAUpam mbkKaHHama gecmpykuus
(12-14).

90% -
80% -

40% -

0%

Hag 5 a.

Hag 5 2.

Mayuenmu cve 3A mun 1

T

Mayuenmu cve 3A mun 2

PaznpegeaeHue Ha nauueHmu-
me cnopeg HUBomo Ha KpbB-

Hama 3axap Ha 2AagHo, Nnpego-
nepamuBHo

Tun 1 3A

5,5-8 mmol/l

8-9 mmol/I

Tun 2 3A

42%
_— 0%

Hag 10 mmol/I

1

_ INpegonepamuBro HUBO Ha KpbBHama 3axap Ha 2AagHo.

Tun 3A Tun 1 3A Tun 2 3A
K3 Ha 2aagHo
5,5 -8 mmol/I 34 219
8 - 9 mmol/l 102 65
Hag 10 mmol/I 6 -

B 2pynama nauuenmu cbc 3A mun 1, 3abone-
AU NPegu NO-MAAKO OM 5 2., OMHeCeHU CNpamo
ocmaHaAume ca No-20AaM NpoueHm, cpaBHeHo
C 2pynama Ha me3u cbC 3A mun 2. Haauuue-
mo Ha mun 1 3A kamo npugpyxaBawpo 3ab60-
aaBane Bogu go no-ckopowHo pazBumue Ha
Bb3narumeaHumMe u3meHeHUA Ha NapogoHMa u
me3u nauueHmu Mbpcam Aekap N0 geHmaAHa
MeguuuHa/opaaeH xupypa owe npe3 nbpBume
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5 2oguHu om nosBama Ha 3aboaaBaHemo. AuuyHama
opaAHa xuzueHa, pegoBHama npogecuoHaAHa 2puxka,
cvbobpazeHa ¢ uHguBugyaaHumMe HY>XKgu, KAUHUYHamMa
oueHka Ha NapogoHMaAHUA CMamyc U 2AUKEMUYHU-
am KOHMpPoOA Ha obwomo 3aboaaBare ca 2aaBHume
npeBanmuBHu mepku, ocuzypaBawu gobpo napogoH-
manaxo 3gpaBe npu max (11). B egpynama Ha 3A mun 2,
HeuHcyauHo3aBucumuam 3A kamo ocHoBa 3a Bb3HuK-
BaHe Ha npobaemu cbe 3BOUME U YealocmMume, Haraza
Hamecama Ha nocoYyeHUme No-20pe CneyuaAucmu cAeqg
noBeue om 5 2oguHu gaBHocm Ha 3a6oaaBaHemo.

MauueHmume cbC 3A, umMawu HY>kga om ge-
MaAHo AedeHue, gemoHcmpupam noBuweH puck om
Bb3HukBaHe Ha ycaroxkHeHuUa no Bpeme uAu caeqg Xu-
pypeuuHume npouegypu. OcBeH cmaHgapmHume
puckoBu ¢akmopu, npu max gedcmBam u cneuu-
¢puuHu, cBobp3aHu cbc cucmemHomo 3aboanBaHe.
Had-3Hauumume cmangapmHu puckoBu gakmopu
Npu mMe3u nayueHmMu ca: HaMaAeHOMoO HeCMuUMYAU-
paHO U CMUMYAUPAHO CAIOHOOMQEAAHE, KuceAama
peakuua Ha cAtoHkama, noBuweHomo HampynBaHe
Ha 3b6Ha naaka, akmuBHocm Ha Kapuo3HUMe Ae3uu u
npouAaKmuUYHUMeE Npea2Aegu Npu geHmaaneH Aekap.
Kom cneuudguurume puckoBu gpakmopu ce omHacam
npogbAKUMeAHocmma Ha 3aboaaBanemo u cmenex-
ma Ha memaboAumeH KOHMpPOA Ha 3A, kakmo u noBu-
weHama KoOHUeHmMpauua Ha CAloHYeHa 2Al0Ko3a (2, 5).
[Mopagu moBa oparHuam xupypz mpabBa ga cnazBa
onpegeAeH mepaneBmuuer arzopumbm 3a u3zbazBa-
He Ha ycAoxKHeHuama:

- TpoBexgaHe ueaeHacouyeHO cHemaHe Ha
aHamHe3a 3a ycmanoBaBaHe Ha HaauuHOMO npu-
gpyxaBawo 3aboanBaHe u pucka om eBeHmyaaHu
YCAOXKHEHUS;

+ KoHcyamauua ¢ AekyBawua Aekap Ha Cbnbm-
cmBawomo 06wo comamuuHo 6GoAecmHO Cbcmos-
Hue, B8 cAyuaa eHgoKpUHOAO2 U Npu Heobxogumocm
C gpyau cneuuaAucmu - KapguoAO2, arep20A02, 3a
ymounaBaHe Ha puckoBume pakmopu u Heobxogu-
mama npegonepamuBHa nogeomoBka;

+ OepaHuyvaBane Ha cmpeca, koumo e 8 kopeaa-
uua ¢ npugpyrkaBawomo 3aboaaBane, npu xupypauy-
HOMO gEHMAAHO AEYEeHUE;

- Mo npeueHka npoBexkgaHe Ha npemegukauus;.

+ V1360p Ha aHecme3ua - obwa uAu MecmHa, Kak-
MO U nogxogaw, aHecmemuk.

lpuxkume 3a nauueHma cbe 3A B8 nepuonepa-
muBHua nepuog mpab6a ga ca HacoyeHu Kbm MU-
HUMU3UpaHe Ha memaboAumHume HapyweHua u
u3zbazBarHe Ha ycaoxkHeHuama cBbp3aHu ¢ xunep-
2AUKEMUA U XUNO2AUKEMUS.

Cnopeg npenopbkume 3a noBegeHue npu na-
uueHmu cbe 3A 6 npegonepamuBHua nepuog ce u3z-
BbpwBa KoHMpoA Ha KpbBHume HuBa Ha 2Al0KO3a
(15, 16). INpu nayueHmMu ¢ uHcyauH 3amecmBawa me-
panua uzmepBaHuama ce uzBvpwBam npegu u caeg

XpaHeHe, Kakmo u npegu cbH. [1pu npegonepamuBHo
npeycmaHoBaBaHe Ha npuema Ha xpaHa (Nil per os)
uzmepBaHua Ha kpbBHama 3axap ce uzBopwBam Ha
Bceku 4 uau 6 vaca. 3a KOpekuua Ha XunepaAukemu-
ama ce u3znoazBa npuopumemuo Gbp3zogeidcmBauw,
UAU UHMepmeguepHo geticmBauwy, uHcyauH. Mpu navu-
eHmu cbe 3A mun 1T mpa66a ga ce ocuaypu 6a3arHo
HUBo Ha UHCYAUH 3a ueAus nepuonepamuBeH nepuog
(0,2-0,3 U/kg/geH uHCcyAuH).

C ocobeHo BHumaHue ce nogxoXkga Kbm NayueH-
mume, KOUMO NpuUemam NepopasHU MegukameHmu 3a
noHuxxaBaHe u KOHMpPOA Ha kpbBHama 3axap. bueBa-
Hugume (MemcdopmuH) ce cnupam npegu onepauus,
MU kamo noBuwaBam pucka om 660peuHu yBpexga-
HUA U AaKmamHa ayugo3a. AAga-2At0KO3UgHUME UHXU-
6umopu (Akapbo3a, Muzaumon) ce npeycmaroBaBam
3a nepuoga, B Kolmo nauueHMbM He npeuma XpaHa.

TuazoauguHguoHume ([Muo2aumaszoH) cbwo ce
cnupam npegonepamuBHo, mbi kamo Bogam go pe-
meHuua Ha meuHocmu B8 nocmonepamuBHua nepuog.
CyagpaHuAaypelHume npenapamu cmumyAupam UuH-
cyauHoBomo ocBoboxkgaBaHe u mozam ga goBegam
goO XUNO2AUKEMUA NPU Henpuemawu XpaHa nauueH-
mu. TatokazoH-nogobeH nenmug-1 (GLP-1) azoHucmu
He ce npuAazam 6 geHa Ha onepauyuama, mbl Kamo
nomuckam momuAumema Ha cmomaxa U mo2am ga
3a6aBam Bb3zcmaHoBaBaHemo Ha 2acmpouHmecmu-
HaAHama pyHKyuA.

INaaHoBa onepamuBHa uHmepBeHuua He mpabBa
ga ce uzBvupwbBa npu nauueHmMu C gekomneHcupaHu
memaboAaumHu cbcmoaHua: guabemHa kemoauugo-
3a, XUNEPOCMOAAPEH XuNepa2AuKemMudeH CUHGPOM.

Mpu nayueHMuMe C AOW 2AUKEMUYEH KOHMPOA
(kpbBHa 3axap Hag 10 mmoa/A) ce npenopbuBa cmat-
gapmeH uHy3uoHeH pa3zmBop ¢ UHCYAUH U KaAud:

1. Solution Glucosae 10% 500 ml

2. Insulin 6bp30getcmBaw, 15 E

3. KCI 10 mmol

3a 5 yaca uau no 100 ma/uvac.

Moske ga ce uznoazBa u 5% pazmBop Ha 2Aio-
ko3a. Mpuaazam ce 10 E 6bp30gedcmBaw, UHCYAUH

[Mpu nayueHmume ¢ mun 1 3A 20penocoyeHu-
am uHdy3uoHeH pazmBop ce BkatouBa om cympun-
ma npegu onepauua u BauBaHemo my npogbaxaBa
go momeHma Ha Bb3zcmaHoBaBaHe Ha nogkoXxHUME
anAukauuu uHcyauH. Kozamo nauyueHmsm e 2omoB
3a OpaAeH Npuem Ha XpaHa, Nnpegu xpaHeHemo ce npa-
Bu NOgKo>KEH UHCYAUH, a uHgy3uoHHUam pazmBop
ce cnupa 2-3 vaca creg moBa (15, 16).

Kakmo 6e u3A0XKeHO no-2ope, NamoAo2uYHUMe
cbcmosHua 6 ycmHama KyxuHa Ha nayueHmume CbC
3A ce maHugecmupam c yBpexkgaHe Ha 3bO6umMe U 3a-
obukarswume 2u mMeku u KocmHu mbkaHu (17, 18).
AeHmaaHomo aeuveHue BkatouBa npouegypu kamo
KoHBeHUUOHaAHA UAU XupypauuHa 3bbHa ekcmpak-
Uuf; UHMPa- U/UAU eKkcmpaopaAHU UHUU3UU Ha

Endocrinologia vol. XXV N¢1/2020




YewmegxueBa, AmaHacka W. u compygHuyu

abcuecu U (PAE2ZMOHU C OGOHMORZEHEH UAU HEOgOH-
moe2eHeH NPoU3X0g; onepavuu Npu HaAu4ue Ha 3b0-
HOYEeAIOCMHU KuCmu, Napo- u nepuogoHmanru Bv3na-
AUMEAHU NpoUeCcU, KaKmo u npu mpabmu Ha 366ume,
opaaHama auzaBuua, goaHama u 2opHa veatocmu (19).

Hanaza ce opaaHuam xupypea ga obpbwa cneuu-
aAHO BHUMaHUe Ha nayueHmume CbC 3axapeH gua-
6em, Hy>kgaewu ce om geHmaaHo AedeHue (20). Hue
npenopbuBame caegHuUa areopumbm Ha noBegeHue:

- KoHmpoa Ha kpbBHama 3axap - CKpUHUH2
mecm. [Mpu HuBo nog 10 mmol/l ce npoBexga one-
pamuBHama uAu koHcepBamuBHO xupypauuHama
npouegypa. MNpu cmolHocmu Hag me3u ce npeno-
pbuBa KOHCyAmauua C eHgOKPUHOAOR.

« [NpocaegaBarHe npuema Ha megukameHmu 6
obuualHume go3zupoBku.

 [NraHupaHe Ha Bpememo 3a XupypauuyHa UH-
mepBeHuua. 3a uzbaeBaHe Ha puck om Xunoz2Auke-
MUYHU enu3ogu ce npenopbuBa onepauuume ga ca
cympuH - 1-1,30 yaca caeg 3aKycka.

« [NpoBepaBa ce nauueHM®bM ga He e 2ragyBan npe-
gu AeueHUeMo, Koeamo aHecmesuama we 0bge AoKaAHa.

« NpuopumemHo ce u3znoa3zBam AoKaaHU aHec-
memuuu, C MUHUMaAHa anAukauua Ha 8azokoHcmpuk-
mop. AgpeHaautbm e npomuBonokaseH u ce u36az6a
nopagu 2AUKO2eHOAUMUYHUA My ecpekm. HopagpeHa-
AUHBM UMA MHO20 CAab 2AUKO2EHOAUMUYEH edhekm U
e npegnoyumar 68 me3u cayvau. HezoBama KoHugeH-
mpauua 6 amnyaama aHecmemuk e maaka (1:50 000)
U pUCKbM € MUHUMAAEH.

+ MoHumopupa ce kpbBHO HaaazaHe, nyac, gu-
waHe - npegu, no Bpeme u creg onepauusma.

- [Moggvpxka ce HenpekbCcHam cAroBeceH KOH-
makm ¢ nauueHma no Bpeme Ha uHmepBeHuyusma,
ocBeH npu makaBa no cnewHu uHgukauuu. TakbB
nauueHm ce nogzomBa 8 ycroBuama Ha cnewHocm
OM EHJOKPUHOAO2 C NOgX0ogawo NPUAOXKeHUE Ha
BogHo-coneBu pazmBopu u Nnpu cnagaHe Ha 2AUKEMU-
ume nog 13 mmol/l Ha 2atok03HU pazmBopu, npuro-
»KeHue Ha 6bp3ogeticmBaw, uHcyAuH uHmpabeHo3Ho
cnpamo uzmepeHama kpbBHa 3axap U Nogxogaw,o
BauBaHe Ha kaaueB xaopug B8 obwua UHpY3UOHEH
pazmBop ¢ oz2aeg npeBeHuua Ha ouvakBaHama xuno-
Kaauemus. [NpuroskeHue Ha HampueB GukapboHam 3a
Kopekuua Ha ayugo3ama He ce npakmukyBa ¢ u3kato-
YyeHue Ha cAydaume Ha 3Hauumo cnagaHe Ha pH < 7,0

- CaegonepamuBHu npenopbku — npuembm Ha

aHMubuomuk npeg- u caegonepamuBHo npu GOAHU
c KoHmpoaupaH 3A, 6e3 pesku korebaHua 6 cmou-
Hocmume Ha KpbBHama 3axap e npenopbyumMeneH.
Ha onepupaHume nauueHmu c pa3audHa cmeneH Ha
gekomneHcauua Ha 3A ce HazHauyaBa nbAeH Kypc Ha
AeveHue ¢ npomuBomukpobHu cpegcmBa 3a 5-7 gHu.

« Ynompeba Ha gpyau AekapcmBa - HazHauyaBam
ce ymepeHu aHareemuuu u cegamubBu, cbgbpyKauwu
auemamuHoeH. N36928am ce kopmukocmepougu u
aCNUpUH, 3aW0MO UMam 2AUKO2EHOAUMUYHA akmuB-
HOCM U MoO2am ga Hamaasm edpekma om npoBex-
gaHomo aHmuguabemHo AeueHue. [lpu Hyxkga om
aHKCUOAUMUUU, Me Ce npuAazam npegHua cregobeg
U CympuUHMa npegu xupypauyHama Hameca.

3akaloyeHue

O6wonpuemo npaBuAo e xupyauuHume geHman-
HU uHmepBeHuuu Npu nauueHmMu cbe 3A ga 6bgam
u3BbpwbBaHu naaHoBo, npu cmolHocmu Ha KpbBHa-
ma 3axap He no-Bucoku om 8-9 mmol/l, a 8 ycroBua
Ha cnewHocm - npu cbomBemeH KOHMPOA Ha KpbB-
Hama 3axap. V3noa3Ba ce ocHoBHO aHecmemuk 3a
AOKaAHa aHecmesua 6e3 BazokoHCMPUKMOP, KOEMo
HamaaraBa Bucokua no npuHuun puck om pa3zBumue
Ha xunepaaukemus. [NpegnazBanemo om Bwv3naau-
MEeAHU YCAOXHEeHUA ce nocmuza ¢ HazHadaBaHe Ha
nogxogawu aHmubuomuuu (peHoKCuMemuAneHuuU-
AUH - 500 mg uau epumpomuuuH - 250 mg 4 nbmu
gHeBHo 3a 7-10 gHu), Kamo NePOPaAAHUAM UM Npuem
3anouBa npegu xupypaudHama geHmaaHa Hameca.
Heobxoguma e npaBuaHa npeueHka Ha geHmMaaHuA Ae-
Kap 6 6oAHuuHama uAu 6 goboAHUYHAMa NoMoW, 3a
ga mo>xke ga 6bge oka3zaHo AeveHuemo cnopeg oouwo-
MO CbCMoOAHUE Ha nauueHma. XocnumaauzupaHume
NO-MEXKU KAUHUYHU cAyYau u3uckBam HakoakogHeB-
HU caegonepamuBHu 2puyku u HabalogeHue.

Mpu kopekmHo cna3zBaHe npomokoAume Ha
paboma, cbBmecmen nogxog u agekBamua koaabo-
pauua mMexgy opaaHua xupype u HabaogaBawus eH-
gOKpUHOAO2, guabemHo GoAHUME hauueHmu, gopu
u me3u B gekomneHcupaHo cbcmosaHue, 6uBam yc-
newHo caHupaHu - 6e3 puck 3a pazBumue u noaBa
Ha AOKaAHU uAu obwu ycaoxkHeHua. ToBa pazpewaBa
BpbwaHemo Ha me3u nauueHmu, 8 kpamku cpokoBe
cAeg geHmaAHOMOo AedeHue Kbm exegHeBHua um pu-
mbm Ha paboma u nouuBka.
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Diabetes mellitus (DM) is one of the most common socially significant diseases. People living with diabetes
should constantly use daily care to control their maintenance, maintain a balance between eating properly, being
physically active and receiving treatment. This condition is accompanied with different comorbidities that need
additional attention and interventions.

Aim: To present the peculiarities of the course of some pathological conditions in the oral cavity in patients
with DM in need of dental treatment, as well as specific aspects in the treatment algorithm of behavior.

Materials and methods: We examined patients admitted to the Oral Surgery Department, Military Medical
Academy, Sofia, over a 5 year period: from 2014 to 2018. We used mainly clinical methods - medical history data
as well as objective intra- and extraoral examination.

Results: For the observed period, surgical intervention was performed in 5733 patients, of whom 426 (7,4%)
had DM. The number of operated patients with concomitant DM has increased over the years. Out of the total
number of 426 diabetic patients, 420 of them were operated on with blood sugar up to 9 mmol/l. Approximately
25% of the type 1 DM group and over 70% of patients with type 2 DM showed morning preoperative blood glu-
cose control levels between 5,5 and 8 mmol/I.

Conclusion: With proper adherence to work protocols, a collaborative approach and adequate collaboration
between the oral surgeon and the endocrinologist, patients with DM, even those with suboptimal control, are suc-
cessfully remedied - without the risk of the development or onset of local or general complications

Key words: diabetes mellitus, dental sanation, postoperative inflammatory complications

Introduction for delayed treatment, which leads to complications.
DM is most commonly found in patients in the age
group 40-59 years, but the age of onset has decreased
in recent years.

In people with DM, the incidence of dental and
periodontal disease is much more prevalent and severe,
with the increase in frequency depending on the dura-
tion of the underlying disease. According to numerous
studies in all age groups, patients with DM have a much
higher incidence of periodontal destruction. Type 2 DM
is considered to be a risk factor for the development of
periodontal diseases (2). Diabetic status, age, and the
presence of tartar have been found to be significantly

Diabetes mellitus (DM) is a chronic disorder of car-
bohydrate metabolism caused by abnormalities of insu-
lin secretion, insulin effect or both. Type 2 DM is more
common after the age of 40 and a number of adverse
risk factors such as nutrition, immobilization, obesity,
stress and use of certain medications affect diabetes
development.

According to the International Diabetes Federa-
tion 2018, the incidence of the disease is 8.3% and is
expected to increase to 10% by 2035 (1). The large
number of unrecognized cases is an important reason
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correlated with the higher incidence and severity of
periodontal destruction.

DM is often manifested with severe gingival and peri-
odontal symptoms, accompanied by bone destruction
and pus. They depend on DM duration, disease control
and periods of exacerbation and remission (3). For exam-
ple, early purulent exudation from the periodontal pock-
ets of young patients is an indication for diagnostic survey
and could be a manifestation of undiagnosed DM. It is
proven that 25% of patients over the age of 45 with type
1 DM have severe periodontitis, while in the same age
group of patients without DM the frequency is 1,5% (4).
DM and periodontal disease have a synergistic effect. Peri-
odontal inflammation causes changes in blood glucose
levels, which in turn interferes with the control of systemic
disease. These patients have a very sour breath smell, and
in advanced cases - of acetone. When examined there
is dry mouth and the tongue is depilated in places with
patches and impressions of dentorum on its edges against
a background of a reddened oral mucosa. The dental sur-
faces and gums are covered with a mucinous, sticky adhe-
sion, the gingiva is edematous, hyperemic, detached from
the cervix and purulent exudate fills periodontal pockets.

In parallel with periodontal pathogens, microscop-
ic and cultural examination revealed in most cases Can-
dida spp. Radiographically, a pronounced resorption
of mixed type is reported - in places vertical, in other
sections - in vertical-horizontal type. However, when
diabetes is well controlled, the clinical picture of peri-
odontitis is no different from that of a healthy human.

Although gingivitis and periodontitis are high in both
types of DM (type 1 and type 2), there is no clear evi-
dence of significant differences in periodontal disease in
diabetic patients and healthy subjects, especially by the
age of 50, except in cases of poor metabolic control.
However, in children who are predominantly with type 1
DM, the prevalence of severe periodontitis is much high-
er. According to studies targeting the oral - hygiene status
of these types of patients, presented in the national litera-
ture for all three PLI (Silness & Loe), Gingival Index (Loe &
Silness) and Papilla Bleeding Index (Saxer & Muhlemann)
indices there is a difference between healthy children
and children with DM (p=0,002; p=0,004; p=0,002) (5).
Children with type 1 DM have more pronounced plaque,
gingival inflammation and bleeding after probing than
their healthy peers. The literature data show a correlation
between the amount of plaque deposited, gingival inflam-
mation (p=0,000020; p=0,001) and bleeding on probing
(p=0,000085; p=0,03) in both groups of children studied
(5). For comparatively similar values of the plaque index
(Silness & Loe), in children with type 1 DM, the values of
Gingival Index (Lée & Silness) and Papilla Bleeding Index
are higher and this is mainly reported in the group of chil-
dren with a longer disease duration and with poor met-
abolic control. The duration of DM and poor metabolic
control increase gingival inflammation and bleeding.

According to Loe H and Genco RJ, the incidence of peri-
odontitis is 4-fold higher in type 1 DM patients - 9,8%
compared to 1,7% in people without DM (6).

Numerous morphological studies have been under-
taken to identify the factors that determine the greater
severity of periodontal injury in diabetics. Early ultra-
structural studies show a wider basement membrane
and membrane-like thickening around gingival vessels in
diabetics that may interfere with nutrition and healing
processes. Other studies have found defects in the func-
tion of neutrophils in diabetic patients, which split into a
protective barrier that uses a microbial attack. There is
evidence that microbiota in periodontal diseases of dia-
betic patients resembles that in juvenile periodontics, i.e.
anaerobic representatives are predominant.

It is important to note that, in young individuals
periodontal and surgical diseases in the oral cavity, on-
going systemic illnesses or conditions may even pre-
cede the clinical symptoms of underlying distress and
refer the dentist to an early diagnosis and referral to an
endocrinologist (7). Due to the increasing morbidity in
the population and, in particular, the increasing number
of patients with DM, the frequency of dental surgery
in these patients is increasing. In these cases, it is very
important to follow certain diagnostic and treatment
algorithms because of the risk of moderate or severe
local complications which also affect the underlying
disease state. There is a high risk,, of about 10%, for
diabetic ketoacidosis in patients with insulin-dependent
DM (7,8). Other complications that may occur in these
patients during surgery are: hypoglycemia, followed
by additional early complications - extraction wound
bleeding, sepsis or late - dry alveolitis.

In this study, we present some oral symptoms that
develop in the background of concomitant diabetes re-
quiring intervention by a dental surgeon. These patients
are considered to be at risk, and in these cases the oc-
currence of complications of general and local charac-
teristics when performing dental procedures is extremely
high. Therefore, it is necessary to observe a certain algo-
rithm of behavior that we present in discussion.

Aim: To present the peculiarities of the course of
some pathological conditions in the oral cavity in pa-
tients with DM undergoing dental treatment, as well as
specific aspects in the treatment algorithm.

Materials and methods

We examined patients passed through the Depart-
ment of Oral Surgery, Military Medical Academy, Sofia,
over a 5 year period: 2014 to 2018.

The methods we use are mainly clinical - medical
history data and objective intra- and extraoral examina-
tion. The medical history provides information about age,
gender, disease duration, type of DM (based on medical
records from the patient, endocrinologist or GP), type of
treatment (insulin or oral therapy), assessment of long-term
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_ Patient distribution by age and total number of patients with surgical repair of the oral cavity.

Year | Total patient | Patients with diabetes Age ranges Mean age (years)
number (% of total) (years)
2014 948 70 (7,3%) 48-55 52,3+3,46
2015 933 69 (7,3%) 48-58 53,6+3,81
2016 945 84 (8,8%) 47-55 51,8+2,82
2017 991 87 (8,7%) 46-55 51,2+2,63
2018 958 116 (12,1%) 45-59 51,1+4,56
100%
90%
80%
70%
60%
Patients whitout DM
50% .
40% Patients whit DM
30%
20%
10%
4% pa
00/0 T
2014 2015 2016 2017 2018

Distribution of patients with and without DM with surgical repair of the oral cavity.

disease control based on measured HbA, (according
to medical records presented at hospitalization), eating
habits and smoking.

The oral hygiene conditions, the gingival and peri-
odontal status of the patients, are studied intraorally.
Several indices are used for this purpose: OHI-S (oral
hygiene index simplified); DI-S (debris index simplified);
CI-S (calculus index simplified; BOP (Bleeding on Prob-
ing); PBI (papilla-bleeding index, Muhlemann) PSR (Peri-
odontal Screening and Recording) to assess the need for
periodontal treatment; CPITN (Community Periodontal
Index for Treatment Needs) and WHO criteria (9).

The following statistical methods were used in data
analysis: graphical analysis (Microsoft Excel), alternative
analysis - for comparison of values and calculation of
percentages, variational analysis - for calculation of
standard deviation. Descriptive statistical methods are:

absolute and relative frequencies, arithmetic mean and
standard deviation. Chi-square analysis is used to com-
pare relative groups. As significant are considered dif-
ferences at p <0,05.

Results

For the observed period, surgery was undertaken
in 5733 patients, of whom 426 (7,4%) had DM. Pa-
tients with type 2 DM were 284 and those with type 1
DM were 142.

Table 1 shows the distribution of treated patients
without or with DM, as well as the age distribution of
the treated patients.

There is no statistically significant difference in local
extraoral status data in patients with and without DM.
No pathognomonic symptoms were found correlating
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_ Distribution of patients by diabetes type and with _trie accompanying disease present.

disease duration. e number of operated patients with con-
comitant DM has increased over the years. The
Diabetes Type 1 DM patients | Type 2 DM patients number of surgically treated patients is changing
duration (number) (number) throughout the years and the percentage of pa-
tients with it was 7,39% in 2014, rising steadily
up to 5 years 55 93 to 12,1% in 2018, which is statistically significant
5 years 87 191 (p=0,004, square analysis) (Fig.1). The percent-
and more age of operated patients with diabetes has in-

creased over the years, confirming the role of

100%
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_ Pre-operative fasting blood glucose level. increased glycemia in the development of
a periodontal problem. No age differences
Type of DM Type 1 DM Type 2 DM have been observed over the years, despite
Fasting blood a known statistically insignificant downward
glucose level trend in age in recent years.
5,5 - 8 mmol/| 34 219 The di§tribution of pa_tients by dia!oetes
i type and disease duration is presented in Ta-
8 - 9 mmol/ 102 65 ble 2. The study showed that in both groups
above10 mmol/I 6 - the number of patients with concomitant DM

for up to 5 years and dental complaints was
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to fasting blood glucose levels
preoperatively.
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lower, unlike those with more than 5 years disease du-
ration (Fig. 2). Our data confirm the literature on the
relationship between the duration of the underlying dis-
ease and the occurrence of pathological changes in the
oral cavity requiring dental intervention.

Gingival and periodontal indices indicate that the
more severe and uncontrolled the DM is, the greater is
the scale of periodontal changes. The periodontal con-
dition worsens when there is poorly controlled DM.
Untreated oral infections have an adverse effect on the
metabolic control. All these conditions lead to the de-
velopment of periodontitis, gum enlargement, ease of
bleeding and multiple periodontal abscesses (6).

Table 3 and Figure 3 present the data from the study
of fasting glucose on the day of surgery. Fasting blood
glucose is crucial for manipulation on the designated day.

Long-term control was assessed by determining
HbA,_ levels prior to hospitalization. Among patients
with type 1 DM, 124 reported HbA, above 7,0% (i.e.,
87% were poorly controlled) type 2, and 156 (54%)
reported HbA, with more than 7,0%.

Of the total number of 426 diabetic patients, 420
of these were operated on at glucose levels up to 9
mmol/l. Approximately 25% of the type 1 diabetes
group and over 70% of the type 2 diabetes patients
showed a precise preoperative blood flow control level
between 5,5 and 8 mmol/I. The others are in the group
between 8 and 9 mmol/l, which also corresponds to
the medical algorithm for performing surgery on teeth
and jaw bones. Only 6 patients were admitted urgently
to the Oral Surgery Unit with odontogenic abscesses
and requiring timely incision were consulted with an
endocrinologist and were provided with the necessary
surgical assistance.

Of the 426 patients in the 2014-2018 period with
concomitant DM with medical care in our ward, the
intervention required the placement of absorbable
sutures on the operative wound in 350 of them. All
patients were followed up on the 7th and 14th post-
operative days to control the recovery process and
to diagnose possible inflammatory complications. The
second visit revealed only 35 of them with mild hyper-
emia, accompanied by minor subjective discomfort of
the mucous membrane in the operative area due to the
imbibition of nutrients from the threads due to poor
personal oral hygiene. This fact is explained by the ef-
fect of significant standard risk factors in these patients:
decreased unstimulated and stimulated salivation, acid-
ic saliva response, increased plaque accumulation and
carious lesion activity. The use of mouthwash for rins-
ing with chlorhexidine 0,2% (Chlorhexidin) is required,
resulting in faster clinical healing and fewer complica-
tions (10). The proven plaque inhibitory effect of chlor-
hexidine is due to the ability of its molecules to attach
to oral tissues and to remain in an active form for a long
time (11). Delayed postoperative wound healing and
oral lesions in the oral cavity require management be-

cause patients with DM have delayed vascularization,
decreased blood flow and decreased production of
growth factors that, together with mental stress, likely
form a complex of causes for longer periods of time
to restore the integrity of the oral mucosa (4,12). The
threads were removed before their natural absorption.
Characteristic with concomitant diabetes, early postop-
erative complications - bleeding from the extraction
wound or late - dry alveolitis were not reported. Ad-
herence to the medical algorithms set out below led
to the normal healing process in the oral cavity in our
diabetic patients.

Discussion

The disparity in the distribution of type 1 and type
2 DM patients treated in the clinic, whose ratio is differ-
ent from the usual distribution of type 1 and type 2 DM
patients, is likely due to the more problematic course of
some manipulations in patients with type 1 DM and the
tendency to be sent for such manipulations to specialized
clinics. The study showed that in both groups, the number
of patients with concomitant DM up to 5 years and den-
tal complaints was lower, unlike those with more than 5
years disease duration. Our data confirm the literature on
the relationship between the duration of the underlying
disease and the occurrence of pathological changes in the
oral cavity requiring dental intervention. Changes in the
oral environment are due to decreased salivary current,
increased salivary glucose content and the creation of an
acidic oral environment; disruption of oral ecology and
stimulation of plaque formation. Impaired oral immunity in
the periodontal and oral mucosa is due to the impaired
function of polymorphonuclear leukocytes (decreased
chemotaxis, adhesion, phagocytosis), strong inflamma-
tory response (increased TNF-a, II-1B, Pgl2), decreased
collagen synthesis and increased collagenase activity.
Collagen undergoes non-enzymatic glycolytic degra-
dation, with the formation of products that stimulate
tissue destruction (12-14).

In the group of patients with type 1 DM, who be-
came ill less than 5 years ago, compared to the others,
there is a higher percentage compared to the group
of those with type 2 DM. The presence of type 1 DM
as an accompanying disease leads to the more recent
periodontal inflammatory changes and these patients
seek a dentist/oral surgeon within the first 5 years of
the onset of the disease. Personal oral hygiene, regular
occupational care tailored to individual needs, clinical
assessment of periodontal status, and glycemic control
of general disease are the main preventative measures
to ensure good periodontal health in them (11). In the
group of type 2 DM, non-insulin diabetes, as a basis for
the occurrence of problems with the teeth and jaws,
requires the intervention of the above specialists after
more than 5 years of the disease.

Patients with DM requiring dental treatment
demonstrate an increased risk of complications during
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or after surgical procedures. In addition to the standard
risk factors, they also have specific systemic disease-re-
lated factors. The most significant standard risk fac-
tors in these patients are: decreased unstimulated and
stimulated salivation, acidic saliva response, increased
plague accumulation, carious lesion activity, and pro-
phylactic examinations with a dentist. Specific risk fac-
tors include the duration of the disease and the degree
of metabolic control of DM, as well as the increased
concentration of salivary glucose (2, 5). Therefore, an
oral surgeon must follow a specific therapeutic algo-
rithm to avoid complications:

« Conducting a medical history to identify the un-
derlying concomitant disease and the risk of possible
complications.

« Consultation with the attending physician of the
concomitant disease, in this case the endocrinologist
and, if necessary, other specialists - cardiologist, aller-
gologist, to clarify the risk factors and the necessary
preoperative preparation.

« Limiting stress, which is correlated with comor-
bidity, in surgical dental treatment.

« Choice of anesthesia - general or local, as well
as the appropriate anesthetic.

Caring for a patient with DM in the perioperative
period should aim at minimizing metabolic disorders
and avoiding complications associated with hypergly-
cemia and hypoglycaemia.

According to behavioral recommendations blood
glucose monitoring is performed in patients with diabe-
tes mellitus (15,16). In patients with insulin therapy mea-
surements are taken before and after meals and before
bedtime. With pre-operative cessation of food intake (Nil
per 0s), blood glucose measurements are taken every 4
or 6 hours. Fast-acting or intermediate-acting insulin are
used to correct hyperglycemia. In patients with type 1
DM, basal insulin levels should be provided throughout
the perioperative period (0,2-0,3 U/kg / day insulin).

Particular attention should be paid to patients tak-
ing oral medication for blood glucose lowering and
control. Biguanides (metformin) are discontinued be-
fore surgery because they increase the risk of kidney
damage and lactic acidosis. Alpha glycosidic inhibitors
(acarbose, miglitol) are discontinued for the period of
no food intake. Thiazolidinediones (pioglitazone) are
also stopped preoperatively as they lead to fluid reten-
tion in the postoperative period. Sulphonylureas stimu-
late insulin release and may lead to hypoglycaemia in
patients not receiving food. Glucagon-like peptide -1
(GLP-1) agonists are not taken on the day of surgery
because they inhibit gastric motility and may delay the
restoration of gastrointestinal function.

Routine surgery should not be performed in
patients with decompensated metabolic condi-
tions: diabetic ketoacidosis, hyperosmolar hyper-
glycemic syndrome.

In patients with poor glycemic control (blood glu-
cose above 10 mmol/l), a standard solution for infusion
with insulin and potassium is recommended:

1. Glucose solution 10% 500 ml

2. Insulin fast-acting 15 E

3. KCI 10 mmol

for 5 hours or 100 ml/hour.

A 5% glucose solution can also be used with 10 E
fast-acting insulin administered

In patients with type 1 DM, the aforementioned
solution for infusion is started in the morning before
surgery and is infused until the subcutaneous adminis-
tration of insulin is resumed. When the patient is ready
for oral food intake, subcutaneous insulin is given be-
fore meals and the infusion solution is stopped 2 to 3
hours thereafter (15,16).

As discussed above, pathological conditions in the
oral cavity of patients with DM are manifested by dam-
age to the teeth and surrounding soft and bone tissues
(17,18). Dental treatment includes procedures such as
conventional or surgical dental extraction; intra- and/
or extraoral incisions of abscesses and phlegmons of
odontogenic or non-odontogenic origin; operations in
the presence of dentition cysts, paro- and periodontal
inflammatory processes, as well as with injuries of the
teeth, oral mucosa, lower and upper jaws (19).

The oral surgeon has to pay special attention to
patients with DM in need of dental treatment (20). We
recommend the following behavior algorithm:

« Blood glucose control - screening test. Surgery is
performed at a level below 10mmol/l. For values above
these, an endocrinological consultation is recommended.

+ Follow-up medication at usual dosages.

« Planning of the time of surgery. To avoid the risk
of hypoglycaemic episodes, it is recommended that the
surgery be in the morning - 1-1,30 hours after break-
fast. To be checked that the patient is not starving be-
fore treatment when the anesthesia will be local.

- Priority local anesthetics are used, with minimal
vasoconstrictor application. Adrenaline is contraindicated
and avoided due to its glycogenolytic effect. Noradrena-
line has a very low glycogenolytic effect and is preferred
in these cases. Its concentration in the ampoule of the
anesthetic is low (1:50 000) and the risk is minimal.

+ Blood pressure, heart rate, breath rate are moni-
tored - before, during and after surgery.

- Continued verbal contact with the patient during
the intervention, except on urgent indications. Such a
patient is prepared in an emergency setting by an en-
docrinologist with appropriate administration of saline
solutions and if glycemia is below 13 mmol/l of glucose
solutions, administration of fast-acting insulin intrave-
nously to the measured blood glucose and appropriate
infusion of potassium chloride for prevention of expect-
ed hypokalemia. The use of sodium bicarbonate for the
correction of acidosis is not practiced except in the
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case of a significant drop in pH <7,0

« Post-operative recommendations - administration
of an antibiotic pre- and postoperatively in patients with
controlled DM, without fluctuations in blood glucose
values, is recommended. Surgical patients with different
degrees of decompensation of DM are prescribed a full
course of antimicrobial treatment for 5-7 days.

« Use of other medicines - moderate analgesics and
sedatives containing acetaminophen are prescribed.
Corticosteroids and aspirin are avoided because they
have glycogenolytic activity and may reduce the effect
of antidiabetic treatment. If anxiolytics are needed, they
are administered in the early afternoon and morning
before surgery.

Conclusion

It is a generally accepted rule that surgical dental
interventions in patients with DM should be performed
on a routine basis, with blood glucose values not ex-

ceeding 8-9 mmol/l, and under urgent conditions, with
appropriate blood glucose control. In the main, the
anesthetic is used for local anesthesia without a vaso-
constrictor, which reduces the hyperglycemia risk. Pre-
vention of inflammatory complications is achieved by
administering appropriate antibiotics (phenoxymethyl-
penicillin - 500 mg or erythromycin - 250 mg 4 times
daily for 7-10 days), with oral administration com-
mencing before surgery. Hospitalized, severe clinical
cases require hospital admission for several days and
postoperative care and follow-up.

With proper adherence to work protocols, a col-
laborative approach, and adequate collaboration be-
tween the oral surgeon and the endocrinologist, diabet-
ic patients, even those in a decompensated condition,
are successfully remedied - without the risk of develop-
ment and onset of local or common complications and
have returned in a short time after dental treatment to
a daily routine of work and rest.
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Pesiome

INpegcmabBame pagbk KAUHUYEH CAydal Ha nauueHmka ¢ Hepa3zno3Hama noBeue om 30 20guHU emuoAo2uA
Ha mupeomokcuko3a. Caeg npoBegeHa mupeougHa pe3ekuua no noBog Ha mupeomokcuko3a 6 maaga Bv3pacm u
nepuog Ha KAUHUYHA pemucusa e HabalogaBaHo Bb306H0BaBaHe Ha xunepmupeougHama cumnmomamuka. Ha cpoxa
Ha BkAloUeHO MupeocmamuyHo AeveHue B cbuemarue ¢ 6ema-6aokep e peaucmpupaH U enu3og Ha PUMBbMHO Ha-
pyweHue. BnocaegcmBue ce noaBaBa u gppoHmanHo 2aaBoboaue. Careg HeKOAKOKpamHO nomBbpgeHa XOpMOHaAHa
KOHCmeAauua 3a ,HecbomBemHa cekpeuusa Ha TSH” ca npoBegeHu gonbAHUMEAHU AabOpamoOpHU aHaAu3u, KOUMo
HacouBam kbm TSH-npogyuupaw, ageHom Ha xunogpuza. Om agpeHo-MazHUMHUA pe3oHaHC Ha 2AaaBa ce omkpuBa
makpoageHom B8 obracmma Ha xunodgpuzama. [NocaegBawiama XopmMoHaAHa OUEHKA € HacoueHa KbM U3KAlouBaHe Ha
YaCMUYEH UAU NbAEH XUnonumyumapu3ibm, KbM cbnbmcmBawa xunepcekpeuus Ha gpyau XOPMOHU Ha ageHOXU-
nocpuzama, Kakmo U CUHgPOM Ha MHO>KecmBeHa eHgoKpuHHa Heonaazua mun 1. AuazHocmuuHomo u mepaneBmuvu-
Homo noBegeHue Haraza MYAMUGUCUUNAUHAPEH NOGXOg C Yy4acmuemo Ha eHgOKPUHOAO3U, PaguoAO3U, OPMAAMO-
AO3U, 2PpbgHU XUpyp3u, HeBpoxupyp3u, namoAaozoaHamomu u AbdemepaneBmu.

KaroyoBu gymu: mupeomoxcukosa, TSH-npogyuupaw, ageHom, 2ywa, mupeougu XOPMOHU

BvBegeHue hamuaHu popmu Ha TSH-npogyuupawu ageHomu, Kamo
Yacm om CuHgpoma Ha MHoXkecmBeHa eHgoKpUHHa He-
onAa3zua mun 1 (5), a Cbwo U NPU PaMUAHU U30AUPaHU
XUNOU3HU ageHOMU C Mymayuu Ha 2eHa, Kolmo Kogu-
pa npomeuH, B3aumogetcmBaw, ¢ apuroB BvereBogo-
pogeH peuenmop (AIP) (6).

Tymopume Ha xunodpu3zama, npogyuupawu TSH,
obukHoBeHo ca gobpokauecmBeHu, HO ca onucaHu u
HAKOAKO CAYYan Ha KapuUHOMU C MHO200polHU memac-
masu (7). Yecmo mupeomponuHomume ca 20Aemu U UH-
BazuBHu pubpo3HU A€3UU, KAMO NO-20AEMU MYMOPU Ce
HabAtogaBam npu nauueHmu, KOUMO ca nNpembpneAu
mupeougHa abaauus (1). Okoao 70-80% om TSH-npogy-
uupawume mymopu cekpemupam camo TSH, ocobeHo
MUKpoageHomume (8), Bbnpeku ye yecmo e HaAuuge u

AgeHomume Ha xunopu3zama, npogyuupawu mu-
peocmumyaupaw, xopmoH (TSH), ca mHo20 pagka npu-
yuHa 3a xunepmupeougu3ibm. Cmama ce, ye 0,5-3% om
xunocpuzHume mymopu ca TSH-npogyuupawu ageHo-
mu (mupeomponuHomu) (1,2), a yuecmomama Ha ma3zu
namoao2un cpeg HaceaeHuemo Bb3auza Ha 1/1 000 000
(3). He ce HabatogaBa pa3auka 8 nonoBomo paznpege-
AeHue (1). NoBeuemo nauueHmu ce guazHocmuuupam
0KOAO nema-wecma gekaga om >kuBoma (1). MNMopBuam
cAyyall Ha ueHmMpaAeH xunepmupeougu3zbm, cBobp3aH
cSH-npogyuupaw, ageHom Ha xunocpuzama, € gokaag-
BaH npe3 1960 2. (4). Om mozaBa 6 Aumepamypama ca
onucaHu Hag 450 mupeomponuHoma. AokaagBaHu ca u
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HebGaAraHcupaHa xunepcekpeuua Ha a-cybeguHuua
Ha 2aukonpomeuHoBume xopmoHu (a-GSU) (1). Un-
mepecHo e, ye 20-25% om TSH-npogyuyupawume
MUMOpU Ca CMeCeHU ageHOMU, Npu KoOumo ce Ha-
b6atogaBa conbmemBawa xunepcekpeuyua Ha gpyau
XOPMOHU Ha ageHoxunogu3zama, 2AaBHo pacmeskeH
xopmoH (PX) uau npoaakmun (1).

TupeomponuHomume ce xapakmepuzupam C
noBuwenu HuBa Ha c6obogHua mupokcun (FT,) u
cBobogHua mputogmuponun (FT,) npu cbomBem-
HUME Npu3Hauu U CUMNMOMU Ha Xunepmupeougu-
3bm. O6ukHOBeHO nauueHMuMe umam aHamHesa 3a
gbA2020gUWIHA MUPEOMOKCUKO3a, KOAMO 4Yecmo
ce guaeHocmuuupa kamo bazegoBa 6oaecm u ce
AekyBa 3a pazAuUYHO gbAb2 Nepuog C mupeocma-
muuu, a BnocaegcmBue Hepagko ce npenopbuBa
U mupeougekmomun UAu paguolog abaauua (1,9).
KaunuyHume npoaBu Ha mupeomokcuko3ama noHa-
Koea ca no-aeku om ouakBaHume 3a cbomBemHu-
me HuBa Ha uupKyYAUpawume Mupeougu XOPMOHU
(TX). B cAyyau Ha mymopu CbC cmeceHa cekpeuus
moeam ga ce HabawgaBam npuzHauu u cumnmo-
MU Ha akpomezaAus, KOUmo ga npukpuam me3u
Ha xunepmupeougu3ma (1). BpegHume edekmu
Ha TX Bbpxy cbpuemo (NnpegcbpgHO MbXKgeHe u/
UAU CbpgedHa HegocmambuHocm) ce HabaogaBam
Nno-pAgKo, 3a pazAauka om caydaume c nwvpBuueH
xunepmupeougu3bm. [Mpu noBeyemo nauueHmu ce
ycmaroBaBa Bv3recma 2ywa, kKoamo vyecmo peuu-
guBupa caeg yacmuuHa mupeougekmomus (1, 10,
11). MlumepecHo e, Ye npoezpecuama go MOKCUY-
Ha Bb3aecma 2ywa e MHO20 pagka (9). Vima u egu-
HUYHU CbObOwWeHua 3a ycmaHoBeH gudepeHuupaH
mupeougeH kapuuHom (1, 7). Teld kamo noBeuyemo
TSH-npogyuupawu mymopu ca mMakpoageHomu C
uHBazuBeH pacmex, npu MHO20 OmM nauueHmume
ce HabagaBam gedpekmu 6 3pumeaHume norema,
3azcyba Ha 3peHue u 2aaBoboaue (12). BbB Bpb3ka
moBa mpab6Ba ga 6bgam MbpceHU gONbBAHUMEAHO
U Npu3Hauu U CUMNMOMU Ha YaCMmu4eH UAU NbAEH
Xunonumyumapu3bm, Kamo Hal-4ecmo e 3acezHa-
ma 2oHagHama oc (3).

MHo20 om ocHoBHuUMe xapakmepucmuku, omHa-
cawu ce 3a TSH-npogyuupawume mymopu, ca NpucCs-
WU U 3a cAyvaume C pe3ucmeHmMHOCm KbM Mupeo-
ugHume xopmoHu (RTH): noBuwen FT,, obuxkHoBeHo
u FT,, Hecynpecupan TSH, HeHanbAHO pa32bpHama
KAUHUKA Ha MUupeomokCuKo3a, 2ywa. B cayyaume ¢
nepugepHa RTH obaue kauHuuHama kapmuHa ce Baa-
gee o6ukHOBeHO om Aek Xunomupeougu3bm UAU Na-
uueHmume ca KAUHUYHO eymupeougHu. Camo egHa
MaAka 4yacm om hauyueHmume ¢ pe3ucmeHmMHocm Ha
xunogu3ama Kbm hoBuweHume nepugepHu HuBa Ha
TX ca mupeomokcu4HU U Npu Masu 2pyna gudgepe-
yuaaHama guazHo3za ¢ TSH-npogyuupawua ageHom
gedcmBumeaHo e mpygHa.

Koza mpa66a ga ce nogozupa TSH-npogyyu-
paw, ageHOM Ha xunodu3zama? (3)

1) TupeomponuHomume ce xapakmepu3upam ¢
Bucoku KoHUeHmMpauyuu Ha yupkyaupawume TX npu
HaAuvue Ha HecynpecupaH TSH. Tlpu uHmepnpe-
mauusma Ha AabopamopHume u3caegBaHua obaue
mpab6Ba ga ce uzkalouam memogoAo2udHU npobae-
mu. TlayueHmu, npembpneau mupeougHa abaauus,
Cbw,o moz2am ga ce npegcmaBam c HeagekBamHo Bu-
cok TSH, kozamo 3amecmBaHemo ¢ aeBomupokcuH
He ocueypaba noggbp>kaHemo Ha HopmaaeH FT,.

HuBo Ha gokazameacmBo: Bucoko (+++); cuaa
Ha NnpenopbKuMe: CUAHa.

2) Mpu3zHauume u cuMnmomume Ha Xunepmu-
peougu3bm obukHoBeHO ca Aeku U Yecmo MmacKu-
paHu npu cbnbmcmBawa Xxunepcekpeuyua Ha gpyau
XUNoUu3HU XOPMOHU.

HuBo Ha gokazameacmBo: ymepeHo (++); cuaa
Ha npenopbkume: cAaba.

Kak ce nocmaBa guazHozama TSH-npogy-
yupaw, ageHom Ha xunocdpuzama? (3)

1) Bovnpeku ue, uupkyaupawume HuBa Ha TSH
u TX ca u3zkAlouumeaHo npomeHauBu, ycmaHoOBa-
Banemo Ha goaroBum TSH npu Haauuue Ha Bucoku
KoHueHmpauuu Ha FT, u FT, ca xapakmepHu 3a mu-
peomponuHomume.

HuBo Ha gokazameacmBo: Bucoko (+++); cuaa
Ha NpenopbKume: CUAHa.

2) MpoBe>xgaHemo Ha agpeHo-mazHUMeH pe30-
HaHc (AMP) Ha xunomaaamo-xunogu3zHama obaacm
no3BoaaBa omkpuBaHemo Ha makpoageHomu (OKO-
A0 80% om nauueHmume) u mukpoageHomu 6 npeg-
HUA gAaA Ha Xunodpu3zama.

HuBo Ha gokazameacmBo: ymepeHo (++); cuaa
Ha npenopbkume: craba.

3) B gudpepeHuuarHama guazHo3a Ha mupeo-
mponuHomume mpa6Ba ga 6bgam u3znoa3zBaHu
CMUMYAAQUUOHHU U cynpecuoHHu mecmoBe. Aunc-
Baw, uau HegocmambueH omezoBop Ha TSH Kbm
cmumyAauua C MUPEoOMpPONUH PUAU3UH2 XOPMOH
(TRH) ce HabaogaBa npu 90% om nauueHmume c
MUPEOMpPONUHOM, gOKamo NbAHO uHXubupaHe Ha
TSH caeg cynpecuoHen mecm c T, He ce ycmanoBa-
Ba npu me3u nauueHmu.

HuBo Ha gokazameacmBo: Bucoko (+++); cuaa
Ha npenopbKume: CUuAHa.

4) MN3mepBaHemo Ha cepymHume KoHUeHmMpa-
uuu Ha a-GSU noka3zBa Bucoku HuBa B okoro 70%
om nayueHmume C MUPEeoMPONUHOM, NO-Cheyuuan-
HO NpuU Me3u C makpoageHom. Bucoko e u morapHo-
mo cvomHoweHue a-GSU/TSH 6 okoao 80% om
cAyyaume.

HuBo Ha gokazameacmBo: ymepeHo (++); cuaa
Ha npenopbkume: craba.
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5) Peguua napamempu, gokazBawu mubKaHHO-
mo getdcmBue Ha TX, mozam ga nomoz2Ham 3a onpe-
geAaHemo Ha cmeneHma Ha nepugepHuUa MbKaHeH
xunepmupeougu3zbm. [Moae3Hu npu pa3epaHuyaba-
Hemo Ha mupeomponuHom om RTH ca kapb6okcu-
MmepMuHaAHUAM meAonenmug Ha mun 1 KoAazeH u
cekc-xopmoHcBbp3zBawuam 2a06yaun (SHBG). Apy-
2u buomapkepu, Kamo X0AeCmepoA, AUnoNpoMeuUHuU
C HUCKa NABMHOCM, Mpu2AUUepugu, (pepumuH, mu-
Kpouumo3a Ha epumpouumume, Kakmo u napame-
mpume Ha CbpgeyHama (PyHKUUA, Ca C 02PaHUYEHO
3HayeHue.

HuBo Ha gokazameacmBo: Hucko (+); cuaa Ha
npenopbkume: caaba.

3a pazepaHuyaBaHe Ha mupeomMpoONUHOM oM
RTH mpab66Ba ga ce npemuHe npe3 HAKOAKO
cmbnku (3).

1) Haauuuemo Ha HeBpoAo2uyHU npu3zHauu u
cumnmomu (3pumeaHu gepekmu, 2aaBoboaue) uau
KAUHUYHU Xapakmepucmuku (akpomezaaun, 2aAak-
mopesn, ameHopen) Ha cbnbmcmBawa xunepcekpe-
uuAa oM gpyau XOPMOHU Ha xunogu3zama HacouBam
KbM mupeomponuHom. Haauuuemo Ha ae3ua 6 xu-
nogpuzama, ycmaHoBerna ¢ 4MP, cuaHo nogkpena
guaeHo3zama mupeomponuHom. Buvbnpeku moBa,
noazama om makoBa obpazHo uzcaegBaHe e oepa-
HudeHa nopagu uzBecmHomo ¢oHoBo paznpoc-
MmpaHeHUe Ha aHOMaAUU Ha xunodu3zama (Hanp.
Nnpa3HO MYPCKO CEegAO CeAd, UHUUGEHMAaAOMU Ha
xunodu3zama) npu 3gpabu Auua.

HuBo Ha gokazameacmBo: ymepeHo (++); cuaa
Ha npenopbkume: cAaba.

2) YacmuuHo uHxubupaHe Ha cekpeuuama Ha
TSH caeg T, cynpecuoneH mecm ce HabaogabBa
camo npu nauyueHmu ¢ RTH. Peakuuama Ha TSH kbm
cmumyaauua ¢ TRH obukHoBeHo e 3anazeHa npu
nauueHmu c RTH.

HuBo Ha gokazameacmBo: ymepeHo (++); cuaa
Ha npenopbkume: craba.

3) Tod kamo RTH Bb3HukBa kamo gomuHaHm-
HO HacaegcmBeHo pazcmpolicmBo 6 ~ 70% om
cAydaume, omkpuBaHemo Ha nogobHa XOopmoHaAHa
KOHCMeAauua Npu gpyau pogHuHU om nbpBa AuHuA
npegnoaaza 8 2onama cmeneH RTH.

HuBo Ha gokazameacmBo: ymepeHo (++); cuaa
Ha npenopbkume: craba.

4) Hama 3HauumeaHu pasauku Bv6 Bb3pac-
mma, noaa, npoBegeHama npegxogHa mupeougHa
abaayusa, HuBama Ha TSH uau KOHUeHMpayuume Ha
TX mexxgy nayueHmu C mupeomponuHom U me3u
¢ RTH. HopmaaHume cepymHume HuBa Ha TSH
no-yecmo ce cpewam npu RTH, gokamo Bucokume
KoHueHmpauuu Ha a-~GSU u/uau Bucokomo cbom-
HoweHue mexgy a-GSU/TSH ca xapakmepHu 3a na-
uueHmu ¢ TSH-cekpemupawu mymopu. ObukHoBe-
Ho HuBama Ha SHBG ca 8 mupeomokcuuHua

guana3oH npu nauyueHmu ¢ TSH-cekpemupawu
mymopu (ocBeH ako He e Haauue cbnbmcmBawa
xunepcekpeuusa Ha PX), gokamo SHBG e 6 Hopman-
HU 2paHuyu npu RTH, gopu npu nayueHmu c npeob-
AagaBawa ueHmpaaHa pesucmeHmuyocm.

HuBo Ha gokazameacmBo: ymepeHo (++); cura
Ha npenopbkume: cAaba.

5) XpoHUYHOMO NPUAOKEHUE Ha gbA2O-gelcm-
Baw, comamocmamuHoB aHaro2 npu nauueHmu ¢
ueHmpaAeH xunepmupeougu3bm Bogu go 3Hauu-
MO noHuxeHue Ha FT, u FT, npu nayueHmume c
mMupeomMpoNUHOM, gokamo nauueHmume ¢ RTH
uzobwo He omzoBapam.

HuBo Ha gokazameacmBeHocm: Hucko (+);
CuAa Ha npenopbkume: caaba.

KAuHu4eH cayuau

lNpegcmaBame pagbk KAUHUYEH cAydvad Ha
»KeHa, npu Koamo Ha 32 2oguwHa Bb3pacm (npe3
1984 2). e npoBegeHa cybmomanHa pe3ekuyua Ha
wumoBugHama »kae3a no noBog mupeomokcuko3a.
XucmoaozudHuam pe3jyamam e C MOpPOAO2UYHU
6ere3u 3a noBuweHa pyHKUUOHaAHA akmuBHocm.
Caeg onepamuBHama uHmepBeHuua nauyueHmka-
ma e ¢ KAuHuuHa pemucua 6 npogbaxeHue Ha 18
2oguHu. Mpe3 2002 2. no noBog Bb306H0BaBaHe
Ha cumnmomamukama e pezucmpupaH peuugu6
Ha mupeomokcuko3ama u e 3anoYHama mepanus
¢ mupeocmamuk 8 cbuemaHue ¢ 6ema-6a0kep. Mo
gaHHU Ha 3anazeHama MeguuuHckama gokymeHma-
yua egBa npe3 2009 2., Ha (poHa Ha HenpekbCHama
mupeocmamuyHa mepanus, e 3abeana3aHa Hecbom-
BemHa cekmpeuua Ha TSH - TSH 6,7 ulU/ml (0,4-
4 plu/ml), FT, 5,2 pmol/l (2,8-6,5 pmol/l), FT, 28,0
pmol/l (10,6-21 pmol/l). B nocaegcmBue ca ycma-
HoBeHu HeeamuBHu mupeonepokcugazHu (anti-TPO
Ab), mupeozrobyaunoBu (anti-Tg Ab) u TSH- pe-
uenmopHu (TRAK; TSI) anmumenaa. Exozepadgpckuam
npeeaeg noka3zBa HaAuuyue Ha Xemepoz2eHHU Xuno-
ex02eHHU napeHxXumMHu ocmambuu ¢ HaBwv3aaBaHe
gBycmpanHo 6 Aoxkemo Ha wumoBugHama >kae3a
(Oue. 1). Om npoBegeHomo cuuHmMu2pagCcko u3-
caegBane ce ycmanoBaBam gaHHu 3a akmuBHoO
pyHKUUOHUpawu Hogyau B gBama Aoba Ha wu-
moBugHama xae3a (Que. 2). MexgyBpemeHHo
ce peaucmpupa enu3og Ha pumMbMHO HapyweHue
(npegcobpgHo MbXKgeHe) u ce noaBaBa hpoHMarHo
2naBoboaue. MNopagu HabatogaBaHama meHgeHuun
3a HapacmBane Ha HuBama Ha FT, u FT, npu He-
nomucHam TSH 8 gudepeHuuarHO guazHoCmMuYyeH
nAaH ca o6cbgeHu TSH-cekpemupaw, ageHom Ha xu-
nocpu3zama u cuHgpom Ha RTH.

CobbpaHume QONbAHUMEAHO aHaMHecmuuHU,
KAUHUYHU, AabopamopHU u obpazHuU gaHHU cnoma-
2am 3a nocmaBaHemo Ha moYHama guazHo3a, Koa-
mo BnocaegcmBue e nomBbpgeHa u uMyHoOXUCmMo-
XumuyHo. NMpu nauuenmkama auncBam gaHHu
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XemepoeeHHu NapeHXuMHU oCmambuu 6 Aoxkemo Ha Lu,umoﬁugHama >KAe3a
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(DyHkyuoHaAHO akmuBHU Bb3Au 6 wumoBugHa-
ma >kAe3a

3a (pamuArHa aHamHe3a, cBbp3aHa ¢ Hecbom-
BemHa cekpeuus Ha TSH, xunogu3zapeH mymop
UAU MHOXecmBeHa eHgOKpuUHHA HeonAazus.
M3mepeHomo cepymto HuBo Ha SHBG, kamo
mbkaHeH mapkep 3a gedcmBuemo Ha TX, e 156
nmol/l (18-144 nmol/l) u HacouBa Kbm mupeo-
mponuHom. Om npoBegerua IMP Ha xunodu-
3a ce omkpuBa KucmuyHa Ae3ua CbC Cbpno-
BugHa cpopma B npegHama vyacm Ha mMypckomo
cegno ¢ pazmepu 5/13/20 mm (Que. 3).

CAeg KOHCyAmauua € OgrmasmoAro2 ce
ycmaHoBaBa u gecHocmpaHHa xemuaHoncus.
[NpoBegeHu ca u go nbAHUMEAHU Aabopa-
mopHu u3zcaegBaHua ¢ o2aeg u3zkaouBaHe Ha
eBeHmyareH xunonumyumapu3bm, CbhbM-
cmBawa xunepcekpeuyus om xunogu3zHama

A€3uQ, Kakmo u MHoxXecmBeHa eHgOKpUHHA HeonaaszuA
(MEH) mun 1 (Taba 1). INoAayyeHume pe3yamamu He no-
KazBam cuzHUUKAHMHU OMKAOHEHUS.

Caeg koHcyamauua ¢ HeBpoxupypz nauyueHmkama
e HacoveHa 3a onepamuBHo Aeverue. OcvbwecmBena
e mpaHcceHougaAHa YyacmuyHa mymopHa pe3ekuus.
ViIMyHOXUCMOXUMUAMA OM XUCMOAO2UYHUA Mamepuaa e
noAoXKumeAHa 3a mupeomponHa mbkaH (Que. 4). Caeg
3agbaboveHama ekunHa paboma Ha peguua cneuuaAu-
cmu Ha 65 2oguwHa Bb3pacm npuduHama 3a mupeo-
MOKCuKo3ama npu nauueHmkama e ycmaHoBena. ToBa
HaAaz2a U gonbAHUMEAHU mepaneBmuuHu npouegypu.
MpegBug obema Ha HaauuHUA MupeougeH napeHxum 6
AOXEMO Ha >Ae3ama u onacHocmma om KomnpecuBHu
npoaBu (Que. 5) e npoBegeHa noBmopHa mupeougHa
pezekuua. OmecmpaHeHa e 8b3MOXHO Hal-20AAMa Yacm
OM >KA€3HUA NAPEHXUM.

Mopagu nepcucmupawama pe3ugyasHa mymopHa
dopmauua 6 obracmma Ha xunodu3ama u 3agbpiKa-
wume ce noBuweHu HuBa Ha TSH (21,500 plU/mL) npu
HOPMaAHU KbM 20pHO-2paHUYHU CMOUHOCMU Ha nepu-
peprume TX (FT, - 6,90 pmol/l; FT, - 19,20 pmol/l) e
npoBegeHo BnocaegcmBue U MOQUAUpPAHO NO UHMEH-
jumem AbyeredeHue B8 obaacmma Ha popmauuama 6
mypckomo cegao ¢ gHeBHa ozHuwHa go3a (AOA) 1,8 Gy
go obwa ozHuwHa go3a (OOA) 54 Gy c mexHuka VMAT
(Rapid arc), 6MV ¢pomoHu.

3akaloueHue

TupeomponuHomume ce xapakmepu3zupam ¢ Bucoku
HuBa Ha uupkyaupawume cBobogHu cppakuyuu Ha TX (FT, u
FT,) 8 npucbcmBuemo Ha HenomucHamu CepymHU KOHUEH-
mpauuu Ha TSH. CxogHa KoHCcmeAauua Ha ,HecbomBemHa
cekpeuun Ha TSH” moxke ga ce HabalogaBa u npu cuHgpomu-
me Ha RTH, koumo He mpabBa ga ce nponyckam 6 gupepeH-
uuaAHama guazHo3a.

Endocrinologia vol. XXV Ne1/2020




Xpucmo3s08, Kupua X. u compygHuyu

SlgpeHo-mazHUMEH pe3oHaHC Ha Xunodu3zama.

KucmuuHa Ae3un
cbe cbpnoBugHa
popma B8 npegHa-
ma Jacm Ha ceaa
mypuuka ¢ pazme-
pu 5/13/20 mm.

Kakmo guazrHocmuuHomo ymounaBare, maka u mepaneBmuuno-
mo noBegeHue Npu me3u pegku cbemoaHua ca npegu3zBukameacmBo

U HaAazam KOMNAEKCeH MyAmugucuunAuHapeH nogxog. MNMoaBama Ha
cBpbxuyBecmBumeaHu UMyHOMEMPUYHU aHaAU3U, PYMUHHO NpUAa2aHu

Beue 6 AabopamopHama npakmuka, Kakmo u cbBpemeHHume memogu

3a obpazHa guaz2HOCMUKa, 3HaYuUmeAHo nogobpaBam guazHOCMUYHa-

ma paboma, no3BoaaBatku cBoeBpemeHHomo pazno3HaBaHe Ha cayya-

» ume ¢ ,HecbomBemHa cekpeuua Ha TSH”.

AeveHuemo Ha u360p npu MupeomponuHomMume e onepamuBHo-

' MO, HO MHO20 YeCMo XupypauvuHama uHmepBeHuus He moxke ga Obge
pagukaAHa. B makuBa cayuau ce npenopbuBa mepanua cbC comamo-
cmamuHoBu aHaAo3u, Koumo mozam ga Hopmaauzupam TSH 8 Hag

, 90% (3).

Mopagu npucbecmBuemo Ha mun 2 gonamuHoBu peuenmopu 6
noBeuemo mupeomponUHOMU 3a AeUeHUEMO UM ca u3noa3BaHu u go-
namuHoBu azoHucmu. B pesyamam Ha moBa AeueHue obaue ce HabAto-
gaBa camo yacmuuHa cynpecua Ha TSH. Ako xupypauuHomo u meguka-
MEeHMO3HOMO AeveHue ca npomuBonokazaHu UAU ca C HegocmambyeH
edpekm moxke ga ce npoBege Abuemepanua UAU paguoxupypus.

[NMorokumeaHa ekcnpecus Ha TSH-aa-
¢ha cybeguHuua B8 mymopa

56

EHgokpuHoaozus Tom XXV Ne21/2020



Tabauya 1. AonvaHumenHu AabopamopHu uzcaegBatua

[apamxopmoH

77,6 pg/mL (11-87 pg/mL)

CepymeH kaauul

2,24 mmol/L (2,18-2,60 mmol/L)

CepymeH gpocop

1,0 mmol/L (0,78-1,65 mmol/L)

[MpoAakmuH

184,50 plU/mL (40-530 plU/mL)

VHcyauHonogobeH pacmeskeH ¢pakmop 1

173 ng/mL (37-219 ng/mL)

(Doaukyrocmumyaupawy, XOpmoH

83,9 mlU/mL * (21,7-153 mlU/mL)

AgpeHOKOPMUKOMPONeH XOPMOH

18,1 pg/mL (go 46 pg/mL)

NAazmeH kopmu3zoa 6 08u.

745 nmol/L (118,6-618 nmol/L)

CBobogeH kopmu3zon B ypuHa

534,10 pg/24h (55,5-286 pg/24h)

MAa3meH Kopmu30A caeg cynpecun ¢ Tme gekcamemasoH

55,81 nmol/L

OmHocumeAHO mez2A0 Ha YpuHa

1018 (1015-1025)

KomniombpHa-akcuaaHa momoepacpua Ha wius

AeceH gaa ¢ pasmepu 40/26/64 mm, C egpo-
AOBYAUpaAHU pe3Ku odepmaHua U HexomMoz2eHHa
cmpykmypa, 8 koamo Audam 5-6 G6poa XunogeHc-
HU HOQUAEPHU 30HU. 3agHUAM KOHMYpP Ha gecHua
gaA NPOMUHUPA gOP3aAHO U € KOHMAaKMeH Ha npe-
geH KoHMyp Ha maromo Ha nmpBu mopakaseH
npewaeH, 6e3 KoHmMakmHa ocmeoau3a. AaB gaa ¢
akcuaAHu pazmepu 26/18/50 mm. AoAHuUAM NOAIOC
Ha >KAe3ama gocmuea go OkoAo 13 mm Hag 20peH
pbb Ha cmepHYM.

*nayueHmkama
e 6 nocmme-

HoNnay3aAHa
Bb3pacm
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We present a rare case of a female patient with unrecognized etiology of thyrotoxicosis for over 30 years.
At a young age she underwent a thyroid resection for persistent thyrotoxicosis. However, after a period of clin-
ical remission the symptoms of hyperthyroidism reoccurred. Arrhythmia was also registered despite the treat-
ment with antithyroid drugs and a beta-blocker. Subsequently, a frontal headache also occurred. After several
confirmations of ,inappropriate secretion of TSH”, additional laboratory analysis was conducted which was
indicative of TSH-producing pituitary adenoma. Head magnetic resonance imaging revealed a microadenoma
in the region of the pituitary gland. The following hormonal evaluation excluded partial or complete hypopitu-
itarism, concomitant hypersecretion of other adenohypophyseal hormones, as well as multiple endocrine neo-
plasia type 1. Diagnostic and therapeutic behaviour required a multidisciplinary approach involving endocri-
nologists, radiologists, ophthalmologists, thoracic surgeons, neurosurgeons, pathologists and radiotherapists.

Key words: thyrotoxicosis, TSH-producing pituitary adenoma, goiter, thyroid hormones

Intoduction

TSH-producing adenomas are a rare cause of
hyperthyroidism. It is estimated that 0,5-3,0% of all
pituitary tumors are thyrotropinomas (1,2), and the
incidence of these tumors in the general population
is 1/1 000 000 (3). No gender difference is observed
(3). Most patients are diagnosed in the fifth or sixth
decade of life (1). The first case of ,central hyper-
thyroidism” associated with TSH-secreting pituitary
adenoma was reported in 1960 (4). Since then, over
450 cases have been reported in the literature. Famil-
ial cases of TSH-producing adenomas of the pituitary
have also been reported both as part of MEN 1 (mul-
tiple endocrine neoplasia type 1) and as familial iso-
lated pituitary adenomas with AIP (aryl hydrocarbon
receptor-interacting protein) mutations (5,6).

Although thyrotropinomas are usually benign tu-

mors, a few cases of carcinomas with multiple metasta-
ses have been described (7). Often, these adenomas are
large and invasive fibrous lesions, and usually patients
subjected to thyroid ablation present with larger tumors
(1). About 70-80% of TSH-producing tumors, especial-
ly microadenomas (8), secrete only thyroid stimulating
hormone (TSH), although there is unbalanced hyperse-
cretion of the a-subunit of the glycoprotein hormones
(a-GSU) (1). Interestingly, 20-25% of TSH-secreting tu-
mors are mixed adenomas, characterized by concomi-
tant hypersecretion of other adenopituitary hormones,
mainly growth hormone (GH) or prolactin (1).

Thyrotropinomas are denoted by elevated lev-
els of free thyroxine (FT,) and free triiodothyronine
(FT3), and, respectively, by signs and symptoms of
hyperthyroidism. Patients usually have a long history
of thyrotoxicosis, often misdiagnosed as Graves’
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disease and treated by thyroidectomy or radioio-
dine therapy (1,9). The clinical manifestation of thy-
rotoxicosis is sometimes milder than expected for
the corresponding levels of the circulating thyroid
hormones (TH). Cases of adenomas with mixed hor-
monal secretion may present with signs and symp-
toms of acromegaly, the latter masking the signs of
hyperthyroidism (1). The deleterious effects of TH on
the heart (e.g. atrial fibrillation and/or heart failure)
are rarely observed in comparison with patients with
primary hyperthyroidism. In most patients a nodular
goiter is found and it often recurs after partial thy-
roidectomy (1, 10, 11). Interestingly, progression to
toxic nodular goiter is very rare (9). Findings of dif-
ferentiated thyroid cancer have been reported in a
few cases (1,7). Since most TSH-producing adeno-
mas are large tumors with invasive growth, visual
field defects, sight loss and headache are present in
many patients (12). Partial or complete hypopituita-
rism must be sought, with the pituitary-gonadal axis
most commonly affected (3).

Many of the major characteristics of TSH-pro-
ducing tumors are also typical for the resistance to
thyroid hormones (RTH): elevated FT, and FT,, un-
suppressed TSH, incomplete manifestation of thyro-
toxicosis, and goiter. In cases of peripheral RTH the
clinical manifestation is usually dominated by mild
hypothyroidism or the patients are clinically euthy-
roid. Only a small proportion of patients with pitu-
itary resistance to elevated TH are thyrotoxic, and in
this group differential diagnosis with TSH-producing
adenoma is extremely difficult.

When should a TSH-producing pituitary
adenoma be suspected? (3)

1) Thyrotropinomas are characterized by high
concentrations of circulating TH in the presence of
non-suppressed TSH. However, in interpreting labora-
tory tests, methodological problems should be ruled
out. Patients after thyroid ablation may also present
with inadequately high TSH when thyroxine replace-
ment does not ensure maintenance of normal FT,.

Quality of evidence: high (+++); strength of rec-
ommendations: strong.

2) Signs and symptoms of hyperthyroidism are
usually mild and frequently masked by concomitant
hypersecretion of other pituitary hormones.

Quality of evidence: moderate (++); strength of
recommendations: weak.

How is the diagnosis of TSH-producing
pituitary adenoma established? (3)

1) Although the circulating levels of serum TSH
and TH are extremely variable the finding of measur-
able TSH levels in the presence of high FT, and FT,
concentrations is characteristic of TSHomas.

Quality of evidence: high (+++); strength of rec-
ommendations: strong.

2) Conducting magnetic resonance imaging
(MRI) of the hypothalamic-pituitary region allows the
detection of macroadenomas (in about 80% of pa-
tients) and microadenomas in the anterior pituitary.

Quality of evidence: moderate (++); strength of
recommendations: weak.

3) In the differential diagnosis of thyrotropino-
mas, stimulatory and suppressive tests should be
used. A blunted TSH response to stimulation with
thyrotropin releasing hormone (TRH) is observed in
90% of patients with TSH-oma, whereas complete in-
hibition of TSH after T, suppression is never detected
in these patients.

Quality of evidence: high (+++); strength of rec-
ommendations: strong.

4) Measurement of serum concentrations of
a-GSU shows high levels in around 70% of patients
with thyrotropinoma, especially in those with mac-
roadenomas. A high a-GSU / TSH molar ratio is pres-
ent in about 80% of cases.

Quality of evidence: moderate (++); strength of
recommendations: weak.

5) A number of parameters indicating the effect
of TH can help to determine the degree of periph-
eral tissue hyperthyroidism. Useful in distinguishing
thyrotropinoma from RTH are the carboxyterminal
telopeptide of type 1 collagen and sex hormone
binding globulin (SHBG). Other biomarkers, such as
cholesterol, low-density lipoproteins, triglycerides,
ferritin, erythrocyte microcytosis and cardiac func-
tion parameters, are of limited importance.

Quality of evidence: low (+); strength of recom-
mendations: weak.

In order to differentiate thyrotropinomas
from RTH, several steps must be followed (3).

1) The presence of neurological signs and symp-
toms (visual defects, headache) or clinical features
of concomitant hypersecretion of other pituitary
hormones (acromegaly, galactorrhea, amenorrhea)
points to a thyrotropinoma. The presence of a lesion
in the pituitary gland established by MRI strongly
supports the diagnosis of a thyrotropinoma. How-
ever, the benefit of such imaging is limited because
of the known background prevalence of pituitary
abnormalities (e.g., empty sella, pituitary incidentalo-
mas) in healthy subjects.

Quality of evidence: moderate (++); strength of
recommendations: weak.

2) Partial inhibition of TSH secretion after the
T, suppression test is observed only in patients with
RTH. The response of TSH to stimulation with TRH is
usually maintained in patients with RTH.

Endocrinologia vol. XXV Ne¢1/2020
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Ultrasound of the thyroid gland.
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Heterogeneous parenchymal remnants in the thyroid bed.

Scintigraphy with Tc?’m-pertechnetate.

[THYROIO ANT

Functionally active nodules bilaterally in the
thyroid gland.

Quality of evidence: moderate (++);
strength of recommendations: weak.

3) Since RTH occurs as a dominant hered-
itary disorder in ~70% of cases, the detection
of such hormonal constellation in other first-de-
gree relatives suggests RTH.

Quality of evidence: moderate (++);
strength of recommendations: weak.

4) There are no significant differences
in age, sex, pre-existing thyroid ablation, TSH
levels, or TH concentrations between patients
with TSH-omas and those with RTH. Normal
serum TSH levels are more common in RTH,
while high concentrations of a-GSU and / or a
high ratio of a-GSU / TSH are characteristic of pa-
tients with TSH-secreting tumors. Usually SHBG

levels are in the thyrotoxic range in patients with TSH-se-
creting tumors (unless concomitant hypersecretion of GH
is present), whereas SHBG is within normal limits in RTH,
even in patients with predominantly central resistance.

Quality of evidence: moderate (++); strength of rec-
ommendations: weak.

5) Chronic administration of a long-acting soma-
tostatin analogue in patients with central hyperthyroidism
leads to a significant decrease in FT, and FT, in patients
with thyrotropinomas, whereas patients with RTH do not
respond at all.

Quality of evidence: low (+); strength of recommen-
dations: weak.

Clinical case

We present a rare clinical case of a woman, who at
the age of 32 (in 1984) underwent subtotal resection of
her thyroid gland because of thyrotoxicosis. Histology
showed morphological signs of increased functional activi-
ty of the follicular cells. The surgery was followed by remis-
sion for 18 years. In 2002, a recurrence of thyrotoxicosis
was registered and antithyroid drugs in combination with
a beta-blocker wasinitiated. The first inappropriately high
levels of TSH can be traced to 2009 in her medical record
- TSH was 6,7 ulU/mL (0,4 - 4 plU/mL), FT, - 5,2 pmol/L
(2,8-6,5 pmol/L), FT, - 28,0 pmol/L (10,6-21 pmol/L) on
continuous antithyroid therapy. Thyroperoxidase antibod-
ies (TPOAD), as well as thyroglobulin antibodies (TgAb)
and TSH receptor antibodies (TRAK, TSI) were all nega-
tive. Ultrasound examination showed heterogeneous hy-
poechoic nodulated parenchymal remnants bilaterally in
the thyroid bed (Fig.1). Scintigraphy with Tc?m-pertechn-
etate revealed functionally active nodules in both thyroid
lobes (Fig.2). Meanwhile, an episode of arrhythmia (atrial
fibrillation) was registered and frontal headache occurred.
Due to the tendency for an increase of FT, and FT, with
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Magnetic resonance imaging (MRI) of the pituitary gland.

A cystic sickle-shaped lesion in the anterior part of the sella turcica, measuring 5/13/20 mm.

Immunohistochemistry, confirming thyrotropic tissue.

Positive expression of TSH-alpha subunit
in the tumor.
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a non-suppressed TSH, a differential diagnosis between TSH-secret-
ing pituitary adenoma and RTH was discussed.

The additional anamnestic, clinical, laboratory, and imaging data
collected helped to make an accurate diagnosis, which was subsequent-
ly confirmed and immunohistochemically. The patient lacks a family his-
tory of inappropriate secretion of TSH, pituitary tumor, or multiple endo-
crine neoplasia. Serum level of SHBG, as an indicative tissue marker of
the action of TH, was 156 nmol/L (normal range 18-144 nmol/L), also
suggesting a thyrotropinoma. The MRI revealed a cystic sickle-shaped
lesion in the anterior part of the sella turcica, measuring 5/13/20 mm
(Fig.3). Ophthalmological investigation confirmed right-sided hemianop-
sia. Further laboratory analysis was performed to exclude possible hy-
popituitarism, concomitant hypersecretion originating from the pituitary
lesion, as well as multiple endocrine neoplasia type 1 (Table 1). The
results obtained did not show any significant deviations.
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Further laboratory analysis

Table 1.

Parathyroid hormone

77,6 pg/mL (11-87 pg/mL) * the patient

Serum calcium

2,24 mmol/L (2,18-2,60 mmol/L) is postmeno-

Serum phosphate

I
1,0 mmol/L (0,78-1,65 mmol/L) patisa

Prolactin

184,50 plU/mL (40-530 plU/mL)

Insulin-like growth factor 1 (IGF-1)

173 ng/mL (37-219 ng/mL)

Follicular stimulating hormone (FSH)

83,9 mlU/mL * (21,7153 mIU/mL)

Adrenocorticotropic hormone (ACTH)

18,1 pg/mL (go 46 pg/mL)

Serum cortisol (08 a.m.)

745 nmol/L (118,6-618 nmol/L)

Free urinary cortisol

534,10 ug/24h (55,5-286 pg/24h)

Serum cortisol (8 a.m.) following suppression test with
Dexamethasone

55,81 nmol/L Tmg

Relative weight of urine

1018 (1015-1025)

Computer tomography of the neck.

Right thyroid lobe, measuring 40/26/64 mm, with
large-lobulated sharp boundaries, inhomogeneous
structure, with 5-6 hypodense nodular lesions. The
posterior contour of the right lobe reaches and
is contact to the anterior contour of the Th1 ver-
tebral body without contact osteolysis. Left lobe
measures 26/18/50 mm. The caudal poles of the
gland reach about 13 mm above the sternum.

After consultation with a neurosurgeon, the pa-
tient was referred for surgery and a transsphenoidal
partial tumor resection was performed. Immunohisto-
chemistry of the histological material was positive for
thyrotropic tissue (Fig. 4). Thus, after extensive multidis-
ciplinary team work, the cause for thyrotoxicosis was
identified at the age of 65, and further therapeutic mea-
sures were needed.

Considering the volume of present thyroid paren-
chyma in the thyroid bed and the risk of compression
(Fig. 5), a second thyroid resection was performed, re-

moving as much as possible of the gland hyperplasia.
Due to persistent tumor formation in the pituitary
area and persistent elevated serum levels of TSH (21,5
plU/mL) with normal to normal-high peripheral TH (FT,
- 6,90 pmol/L; FT, - 19,20 pmol/L), we continued with
intensity modulated radiotherapy of the sella turcica,
with a daily dose of 1,8 Gy to total dose of 54 Gy, with
the methodology of volumetric modulated arc therapy
(VMAT). The possibility of introducing a somatostatin an-
alogue in combination with a beta-blocker was also dis-
cussed for a short period following the radiation therapy.
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Conclusion:

TSH-producing tumors are characterized by high
levels of the circulating free fractions of TH (FT4
u FT3) along with unsuppressed serum concentra-
tion of TSH. A similar constellation of ,inappropriate
secretion of TSH” can also be observed in the syn-
drome of RTH, which should not be missed in the
differential diagnosis.

Both diagnostic assessment and therapeutic be-
haviour are challenging, requiring a complex multi

disciplinary approach. The introduction of hypersen-
sitive immunometric assays, routinely applied in lab-
oratory practice, as well as modern imaging modali-
ties, greatly improve diagnostic work, allowing timely
recognition of cases with non-suppressed TSH secre-
tion. The treatment of choice for thyrotropinoma is
surgery, but in cases where an operation cannot be
radical, somatostatin analogues may be effective for
normalizing TSH levels in more than 90 % of cases (3).
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