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Ob3op /Review

NpegumcmBa Ha nomneHama mepanug npu mun 1 guabem B gemcka u

loHowecka Bv3pacm

bazgapcka, FOAua P."?, Pubapo6, Pauo C.'

' Aemcku Auabemen Llenmup, MBAA ,,CB. MapuHa“, BapHa
?Kamegpa no lNeguampua u MeguuuHcka leHemuka, MeguuuHcku YHuBepcumem, BapHa

Benefits of Insulin Pump Therapy in Diabetes Type 1 Among Children

and Adolescents
Bazdarska, Yuliya R."? Ribarov, Racho S.’

' Children's Diabetes Center, University Hospital ,St. Marina” - Varna
?Department of Pediatrics and Medical Genetics, Medical University - Varna

Pe3iome

B nocaegHume gBe gecemuaemus Henpekbc-
Hamama nogko>kHa uHcyauHoBa uHgy3ua (UHCYAU-
HoBa nomneHa mepanusa) ce npeBbpHa 6 31amen
cmangapm, 3a NOCMu2aHemo Ha ONMUMAAEH KOH-
mpoa u nogobpaBaHe kauecmBomo Ha »kuBom Ha
nayueHmu ¢ mun 1 3axapeH guabem 8 gemckama u
toHoweckama Bb3pacm u mexHume cemelcmBa.

Lleama Ha ma3u cmamus e ga o606wu u nog-
yepmae npegumcmBama Ha nomneHama mepanus u
6bgewume meHgeHuuu 6 mepanusma Ha mun 1
3axapeH guabem 6 gemcka u toHowecka Bb3pacm.

MpegumcmBama Ha nomneHama mepanua ca
cBbp3aHu ¢ uHguBugyaaHUA NOGXOQ Kbm HYXKgume
OM UHCYAUH U HavuHa Ha >kuBom Ha nauueHmume.

HenpexkbcHamama nogkoykHa uHcyauHoBa uH-
¢py3ua nocmuza no-goobp memaboAumeH KOHMPOA
cnpamo 6a3aaHO-00AYCHUA PEXKUM C NUCAAKU NPU Na-
uueHmu ¢ mun 1 3axapeH guabem. Pesyamamume
om pazauuHu npoyuBarua nokazBam pegykuua Ha
2AUKUpaHUA Xemo2A00uH, HamaraBaHe Ha Bpememo,
npekapaHo 8 CbCmoaHue Ha XUNO2AUKEMUS U €NU30-
gume Ha OCMpU YcaoxkHeHus, uzuckBawu xocnuma-
Auzauua. HenpekbcHamama nogkoskHa uHcyauHoBa
uHpy3ua ocueypaBa no-zoaama paekcubuaHocm 6
XpaHUmeAHuUa pexxum u exkegHeBuemo Ha nauuex-
mume, akmuBHOMO yyacmue U No-20AAMa OM20-
BopHocm Ha nauueHma KbmM KOHMPOAa Ha guabema.
C moBa ma e 3ar02 3a HamaaaBaHe Ha XpoHUYHUME
ycAo>kHeHua u uHBaauguzauua 8 6bgewe.

KaroyoBu gymu:

Abstract

In the last two decades, continuous subcu-
taneous insulin infusion (CSIl) became the gold
standard for optimal control and improved quali-
ty of life in children and adolescents with type 1
diabetes mellitus (TTDM) and their families.

The aim of this review paper is to summa-
rize and highlight the benefits of insulin pump
therapy (IPT) and future trends in the treatment
of T1D in children and adolescents.

The benefits of pump therapy are associat-
ed with the individualized approach to insulin
regiments and lifestyle of patients. CSIl achieved
better metabolic control compared to basal-
bolus regimen with pens in patients with T1D.
The results of various studies show reduction of
HbAT1c, reducing the time spent in a state of
hypoglycemia and episodes of acute complica-
tions requiring hospitalization. Continuous sub-
cutaneous insulin infusion provides greater flexi-
bility in the diet and daily routine of patients,
active participation and greater responsibility of
the patient towards the diabetes control. In that
way it provides a reduction of future chronic
complications and disability.

Key words:

HenpekbCHamMa NOgKOXHa UHcyAauHoBa uHy3us,
mun 1 3axapeH guabem, HbA;., gemcka 6b3pacm

continuous subcutaneous insulin infusion, type 1 dia-
betes, HbA,, childhood
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IOAug basgapcka u compygHuyu

Tun 1 3axapeH guabem (mun 1 3A) e memabo-
AUMHO 3aboaaBaHe ¢ aBmoumyHHa namozeHesa, xa-
pakmepu3upawo ce ¢ B-kaembuHa gecmpykuus, 6o-
gewa go abcoalomeH uHcyauHoB gedpuuyum u Bnoc-
AegcmBue go xpoHuuHa xunepzaukemus. Tol npegc-
maBaaBa Hag 90% om guabema 6 gemckama u 3psa-
Aama maaga Bv3pacm. PaznpocmparneHuemo Ha mun
1 3A noka3zBa 2oaemu pazaudua mexxgy cmpaHume,
Bvmpe 8 max u mexxgy pazAaudHUME emHUYecku 2py-
nu. Om okoao 500 000 geua 6 cBemoBeH mawab c
mun 1 3A 26% ca om EBpona, 22% om CALL| u Ka-
pubckua pe2uoH. B nocaegHume 20guHu ce HabAloga-
B8a meHgeHuua 3a yBeauuaBaHe Ha yecmomama Ha
mun 1 3A 8 pazBuBawume ce cmpanu u Bb3pacmo-
Bama 2pyna nog 5 2ogunu (1). BB Bcuukume cu pas-
HoBugHocmu u 3acezHamu Bb3pacmobu 2pynu, oba-
ye, guabembm ce uzababa cbc cxogHo Havano: noBu-
weH npuem Ha meuyHocmu, ocobeHo caagku, noBu-
weH ob6em Ha ypuHama, ymopa u Barocm, nocmene-
Ha 3a2yba uau noHe npekpamaBare HaggaBaHemo Ha
me2aA0. AonbAHUMEAHU npoaBu, no-yecmu npu geya,
ca npomeHu B anemuma - kakmo yBeauveHue, maka
U HamaAeHue, HowHo u gHeBHo HanukaBaHe, ocmpu
2HOUHU UH(PEeKUUU, 3ambaAeH0 3peHue (2). Bcuuku
popmu Ha 3axapeH guabem 3a momeHmMa He mozam
ga ce u3zaekyBam, Ho Bb3moxxHOCmume 3a agekBa-
meH koHmpoa 6 exegHeBuemo HenpekbcHamo ce
yBeauuaBam. Hald-pazBumama u ycnewHa mepanua
3a mun 1 3A e nocmoaHHama NOgKo>KHAa UH(Y3ua Ha
UHCYAUH — M. Hap. nomneHa mepanusa. B Hacmoawua
0630p cu nocmaBame 3a uyea ga nokaxxem KakBu ca
HelHume npegumcmBa u 3awo Bce noBeye ce pas-
npocmpanaBa, kakmo u kakBu ca peaaucmuuyHume
HageXkgu 3a HedHOMO no-HamambwHo pazBumue.

[MomneHama mepanua npegcmaBaaBa Henpeksc-
Hama nogkoxHa uHpyzua Ha 6ep3zogeticmBauwy aHa-
A0208 uncyauH, HanogobaBawa makcumaAaHoO u3uo-
Ao2uuHama uHcyauHoBa cekpeuun. MHcyaunoBume
nomnu gocmaBam uHcyauHa no gBa HavyuHa: kamo 6a-
3aAeH - HenpekbcHam, noggbpykaw, KpbBHama 2AloKo-
3a (KI) mexkgy xpaHeHUama u npe3 Howma, u 6OAYCeH,
Kolmo nokpuBa Hykgume 3a XpaHeHe UAU Kopuaupa
HacmbNuA uHcyauHoB Hegocmue. MogaBaHemo Ha uH-
CYAUHa e MHO20 Npeuu3Ho u npu noBevemo cbwecm-
ByBawu ypegu (nomnu) moxe ga e CbC CMbNKa om
egBa 0,025 Ul/uac 3a 6azaaHua uHcyaud u om 0,1 Ul
3a BoAycume, Kamo NO MO3u Ha4yuH ce ocuaypaBam
uHguBugyaaHume Hy>kgu Ha Bceku nauueHm.

[MomneHama mepanua e u3npo6BaHa owe 6
Kpaa Ha 70Me u Hauaanomo Ha 80-Me 2oguHu Ha XX Bek.
OcBen mexHuueckume HecbBbpwencmBa kamo 20-
AAMO Me2A0, Yecmo ,3anywBaHe” Ha cucmemama 3a
BauBanHe, aunca Ha cueHaa npu 3anywbBaHe ¢ nocaeg-
Bawu kemoayugo3u (3), HauaAHUAM Heycnex Ha NOM-
neHama mepanus ce onpegeaa om Buga Ha U3NOA3-
BaHume uHcyauHu. AbAazuam noayxxkuBom u ocobeHo

OMAOXKEHUAM NUK Ha CepymHa KOHUEHmMpauua npu
KOHBeHUuoHaAHUMe pekombuHaHmMHu YoBewku 6bp-
3ogetcmBawu UHCYAUHU 2u npaBu Henogxogawu 3a
mo3u Bug mepanua. M3noa3B8aHemo camo Ha 6bp30-
geticmBawu aHaAO3u NPU NOMNEHO AeyeHue NOHac-
mosawem HamaraBa pucka om HenpegBugumume u
HeXXeAaHu peakuuu Ha gba2ogelcmBawume aHaro3u
u kKoHBeHuuoHaaHama mepanusa ¢ voBewku u NPH
uHcyAuHu. Taka me Bogam go pegykuua Ha HOWHU-
me xunoaaukemuu (RR=0,67; 95% CI 0,54-0,83) (4);
NO-HUCKU CMOUHOCMU Ha NOCMNpaHguaAHUMe 2Ato-
Ko3HU HuBa u no-maaka geHoHowHa BapuabuaHocm
Ha kpbBHama 2atoko3a. Om 2aegHa Modka Ha Hama-
AaBaHe Ha 6oakama, ocHoBHO npegumcmBo Ha Nom-
nume e, ye cembm ce CMeHa Ha 72 yaca (3 gHu), ako
HAMa npobAaem, ¢ koemo ce npegomBpamaBa ncuxo-
Ao2uyeckama mpaBma om mHo2okpamHomo yb6oxk-
gaHe c ueau. Taka ce cnecmaBam mexgy 12 u 15
yborkgaHua 3a nocmaBaHe Ha UHCYAUH (UHCYAuHOBU
urkekuuu). MNMpoyuBaHe nokazBa, ye npu nayueHmu
c mun 1 3A no-yecmo ce HabalogaBa pobua om ue-
AU, Koamo BaowaBa memaboaumHua KOHMPOA U
6poa usmepBarua Ha KT (5).

TexHoAO2UAMA Ha nogaBaHe Ha UHCYAUHA upe3
NOCMOAHHA NOQgKOXXHa UHgY3ua ocuaypaBa no-go-
6bp U no-cmabureH memaboAuMeEH KOHMPOA, KOEMO
€ 0m U3KAIOUUMEAHO 3HaveHue 3a npeBeHuun Ha yc-
AOXHeHUsma - ocmpu (xunozaukemusa u AKA) u xpo-
HuuHu (MukpoBackyaapHu - pemuHonamus, Hedpo-
namus, HeBponamua u makpoBackyrapHu - cbgoBa
6oaecm), u 3a nogobpaBaHe Ha kauecmBomo Ha »u-
Bom. MHoxxecmBo paHgomu3zupaHu pempocnekmub-
HU KOHMpoAUpaHu npoy4dBaHua gokazBam no-2oaamo
pegyuupaHe Ha HbA,. npu HenpekbCHama UHCYAU-
HoBa nogKoXXHa UHMY3UA CNPAMO MHO20KpPamHu
gHeBHu urxekuuu (MAN). Had-econam egpekm 8 no-
HukaBaHemo Ha 2AUKUpaHUA XeMO2AO0OUH ce peauc-
mpupa 6 nepuoga om 6 meceua go 2 20guHU CAeg 3a-
nouBaHe Ha nomneHama mepanua npu GAU3KU U3XOg-
HU cmouHocmu. B npoyuBaHemo Ha Kaufman u
cbmp. (3) eaukupaHuam xemoz2a00uH (HbA; ) u3xog-
Ho e 8,0% npu 3anoyHaaume nomneHa mepanua cpe-
wy 7,8% npu ocmaHaAume. KpalHama oueHKa no-
kazBa 0,64% pegykuua 3a navyueHmMumMe Ha UHCYAU-
HoBu nomnu cpewy 0,15% 3a nayueHmume Ha 6a3an-
HO-60AYceH pexxkum ¢ MANI.

INpocaegaBaHu nogepynu nayueHmu, uznoa3Ba-
WU gonbAHUMEAHUME (PYHKUUU Ha nomnume (6oAyc
KaAKkyaamop Ha nomnama, pazauyHu BugoBe 6oaycu
- kBagpameH, gByBbaHOB, npocm u BpemeHeH 6a3a-
A€H UHCYAuH cnopeg Buga u cecmabBa Ha KoHkpem-
HOMO xpaHeHe) umam no-gobbp HbA;. 6 kpaa Ha 7-
20QUWHO UHMepHauuoHaAHo npoy4yBate (7,8% cnps-
Mo 8,5%, P=0,003) (6). Levy-Shraga u cemp. (7) 6 5-20-
guwHo pempocnekmBHo npoyuBare goka3zBam edpek-
muBHocmma Ha nomneHama mepanusa 3a nogobpaba-

Engokpurono2ug mom XXI Ne 1/ 2016



He Ha memaboAumHua KOHMPoA B npegyuuAuwHama
Bv3pacm (mun 1 3A ¢ guazHo3a < 6 20g. Bb3pacm)
(HbA;. 8,5 cnpamo 7,4% ). Cowomo npoyuBaHe ge-
MOHCMpUpa, Ye No-paHHomMo 3anouBaHe Ha NnomneHa-
ma mepanusa 6 ma3u 6v3pacmoBa 2pyna e cBbp3zaHo
€ no-Hucku cmouHocmu Ha HbA;. cnpamo me3u, npu
KOUMO ma e 3ano4yHama caeg 6-2oguwHa Bv3pacm
(HbA;. 8,0 cnpamo 8,3%) (7). N gpyeu aBmopu Hamu-
pam Hal-gobbp edekm npu paHHomo 3anoyBaHe Ha
nomneHama mepanus. [NpoyuBaHe gokazBa, ue 3anou-
BaHemo Ha nomneHa mepanua BegHaza caeg nocma-
BaHemo Ha guazHo3zama mun 1 3A npu nauueHmu 6
npegyuuauwHa Bv3ipacm (cpegHa Bb3zpacm 3,5 £1,5
2.) e cBbp3aHo € NO-MaAKu HYKgu om bazareH UHCY-
AUH (8). Owge B nbpBama 2oguHa om nocmaBaHemo
Ha guazHo3ama uHcyauHoBama go3a HamaaaBa ¢ 30%
OMm HayaAHama momaaHa gHeBHa cmodHocm.

BaxkHa uea 3a nocmuezaHe Ha ONMUMAAEH KOHM-
poA npu nauueHmu ¢ mun 1 3A e npeBeHuuama Ha
Bb3HUKBaHe Ha ocmpume ycaroxkHeHua Ha 3aboaaBa-
Hemo - xunoz2aukemus u guabemHa Kkemoauugo3sa, Ko-
umo BaowaBam memaboAaumHua KOHMPOA, Kavecm-
Bomo Ha >xuBom Ha nauueHmume u mexHume ce-
melticmBa u 3acaeam ko2HUMUBHUME PyHKUUU, a Cb-
wo maka ca cBbp3aHu U CbC 3HAYUMA CMbPMHOCM
(9). Cnopeg pezyamamume om npoyuBaHe Ha Joslin
Diabetic Center enuzogume Ha me>kKa Xuno2AuKemua
npu navueHmu 6 oHowecka Bb3pacm Ha nomneHa
mepanua ca no-maAko Ha bpou (31,8/100 yoBeko-20-
gUHU Ha nomneHa mepanua cpewy 34,4/100 voBeko-
20guHu Ha MAM) (10). Apyzo npoyuBaHe goka3zBa, ue
NpuU NauUeHMU Ha HeNPeKbCHamMa NOGKOXXHA UHCYAU-
HoBa uHby3zua yecmomama Ha Xxocnumaau3auuu no
noBog Ha AKA cnaga cnpamo nauueHmu Ha MAU (2,4
cnpamo 4,7/100 uoBeko-2oguHu, P=0,003) (11). Mo-
e 6u umeHHO nopagu ycvBbpweHcmBaHemo Ha
nomneHama mepanua u 6ce no-ycnewHomo u3ba2Ba-
He/HamaAaBaHe Ha Xuno2AUKemuume, NpU NO-gbA20-
CpPOYHU U no-ckopo nybaukyBaHu HabalogeHua ce
Burkga no-zonamo pegyuupaHe Ha HbA;. npu Henpe-
KbCHama UHcyAauHoBa nogko>kHa UHY3uAa CNpAMO
MHO20KpamHume gHeBHu uHxxekuuu. (12)

Bbnpeku gokazameacmBama 3a no-gobup me-
maboAumeH KOHMPOA U pegyuupaHe Ha ocmpume
YCAOXKHEHUA NpU homMneHama mepanus, uMa NauueH-
mu, npu Koumo ce 3ana3Ba Bucokuam puck om peuu-
guBu u HamareHa go AuncBawa yyBcmBumeaHocm
KbM Xunozaukemuu. Mpu max memog Ha u3zbop e cex-
30p-ycuaeHama nomneHa mepanusa (CIT). B nocaeg-
HUME HAKOAKO 20gUHU HenpekbCcHamuam 2AI0KO3€eH
moHumopuHz 8 peaaHo Bpeme (RT - CGM) u CIT cuc-
memu nomBbpguxa cBoama noaza B cv3zgaBaHemo
Ha no-gemadaHa npegcmaBa 3a meHgeHuuume 666
Bapuauuume Ha 2Al0KO3ama npe3 geHoHOWUEMo U
no-6e3onacHomo pegyuupaHe Ha HbA,. Te ocuay-
paBam no-cmpukmeH memaboAumeH KOHMPOA Ha

guabema cnpamo u3znoazBaHemo Ha camocmoamen-
Ho uzmepBaHe Ha KI ¢ 2AtoKOMemBbP U Mepanusma ¢
MAW, a cbwo U cnpamo nomneHama mepanus, Kamo
moBa He e cBbp3aHo ¢ noBuweH puck om Xunoz2Au-
kemuu (13, 14). Peguua npoyuBaHua goka3zBam Hama-
AEHU enu3ogu Ha Xunoz2Aukemua u CbkpameHo Bpe-
me, npekapaHo B Hucku cmolHocmu (<3,9 MMOA/A) Ha
kpbBHama 2atoko3a npu CI1T (6, 15). Toaamama Bapu-
abuanocm Ha KT (m. Hap. 2Ar0K03HU eKCcKyp3uu) npe3
geHoHowuemo e puckoB gpakmop, cBbp3aH ocBeH ¢
pucka om Xuno2AuKemus, U C ho-2oaama Beposm-
Hocm om Bb3HUKBaHEMO Ha XPOHUYHU YCAOXKHEHUA.
Schreiver u comp. gokazBam, ye nauueHmu Ha Nom-
neHa mepanua umam noO-HUCKA CpegHa amnAaumyga
Ha 2AIOKO3HUME EeKCKYp3uu npe3 geHoHowuemo
cnpamo MAM (B8 muHaaomo HapuvaHu ,UHMeH3ugu-
uyupaHa mepanua“) ¢ nucaaku (4,96 cnpamo 6,50
mmol/L, P<0,01) (6).

Ouwe no-HoBa mexHoAO2UYHA ONuuUA € CeH30p-
ycuAaeHama nomneHa cucmema ¢ aBmomamuuHo npe-
kbcBaHe Ha nogaBaHemo Ha UHCYAUH NPU HUCKU
cmoutHocmu Ha KT, npu koamo Bpememo npekapaHo
6 HowHa xunoaaukemun e ¢ 37,5% no-maAko cnpamo
nauueHmu Ha CI1T u enu3ogume Ha mexkka u Aeka
XUNO2AUKEMUA Ca gONBbAHUMEAHO pegyuupaHu (6,
15). NocmuzaHe Ha HuBa Ha HbA;. om 6% 6e3 mex-
KU UAU Yecmu Aeku xunozaukemuu Beue He e ymo-
nua, a pearHo NOCMUXKEHUE 3a MHO20 nauueHmu,
ocobeHo B maakama Bv3pacmoBa epyna.

KauecmBomo Ha >»xuBom u ygoBaemBopeHue-
MO Ha nayueHma om KOHMpPOoAa Ha guabema ca Kpu-
mepuu ¢ uzkalouumenHa BaxkHocm 3a oueHka Ha Bca-
kakbB8 Bug mepanus u, ocobeHo, Ha uHoBamuBHume
mepanuu. B npoyuBaHemo Ha Pickup u cemp. nauu-
eHmume ca NOCOYUAU CAEgHUME Kpumepuu 3a OugeH-
Ka Ha KoHmpoaAa Ha guabema: B3aumoomHoweHua
cbe cemelicmBomo, npuameaume U yecmomama Ha
ocmpume U XPOHUYHU YCAOXKHeHua. B nonbAHeHU
om max BbnpocHuuu 2pynama Ha HenpekbCHama UH-
cyauHoBa nogkoxkHa uHgy3ua nokazBa no-gobpa
oueHka 3a kadecmBomo Ha »kuBom 6 gbAzocpoueH
naaH cnpamo MAU (PCQol.: 68 cnpamo 55,1, P<0,05;
DQol 2,9 cnpamo 2,4, P<0,05) (16).

HoBume mexHoao2uuHU Bb3MOXKHOCMU Ha
nomMneHama mepanua U HenpekbCcHamuAa 2AKKO3eH
MOHUMoOpuH2 ocuzypaBam paekcubusHocm B exe-
gHeBuemo Ha nauueHmume u mexHume cemelicmBa,
ygoBaemBopeHue u uybcmBo Ha omezoBopHocm Kbm
cobcmBeHomo 3gpabe, HamaaaBam cmpaxa Ha pogu-
meau om Bb3HukBaHe Ha ycaoxHeHua u nogobps-
Bam memaboaumHua KOHMpoA (17-19). CnpaBanemo
U nocmuzaHemo Ha gobbp 6araHc npemunaBa npes3
nocmosHHo obyueHue, koemo e cBbp3zaHo ¢ omauy-
HU XpaHUMEAHU NO3HAHUA U UHMUyUUUA Npu XpaHu-
meAHU cbyemaHus, Bbeaexugpamuo 6poeHe, nocmo-
AHHO camocmoameaHo uzmepBaHe (MOHUMOpuUpaHe)
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Ha KI' u HazaacaBaHe Ha uHcyauHoBume go3u u mou-
Homo Bpeme Ha maxHomo nocmaBaHe cnopeg npeg-
cmoAawama guzudecka akmuBHocm, ob6womo cbe-
mosaHue (ocmpo 3aboaaBaHe, ncuxoAo2uveH cmpec)
u np. Bcuuko moBa ce Hapuua prexcuburen pexum
Ha AeyeHue. 3a momeHmMa mou e Hal-6Au30 go cb6-
pemeHHua HavyuH Ha >kuBom u no3BoaaBa no-go6po
kadyecmBo Ha >xuBom 3a geuama u cemelicmBama
um, 6e3 ga npeogoaaBa Bcuuku Hegocmambuu Ha ek-
302eHHama uHcyauHoBa mepanus.

C yBeauuaBawun ce 6pol nauueHMuU ce Hampyn-
Bam no-HoBu u cbBbpweHU NO3HAHUA OMHOCHO PbKO-
B6ogeHemo u onmumu3auuama Ha nNomneHama mepa-
nua. Hanpumep, Hemckama pabomHa 2pyna 3a UHCYAU-
HoBu nomnu ycmaroBaBa 4 uupkagHu mogeaa Ha 6a3an-
Hume Hy>kgu 6 onpegeaeHu yacoBu 30HU 3a KOHKpem-
Hu Bb3pacmoBu 2pynu npu nauuesmu ¢ mun 1 3A (20):

* bugpazen mogea (cpegHa Bb3pacm Ha 2pyna-
ma 12,82.), xapakmepu3upaw, ce C MaKCUMaAHa CKO-
pocm Ha 6a3aAHua uHcyauH B yacoBume 30HU MeXx-
gy 5-6 4. u 17-18 u.

* MoHogazeH mogea - npu geuama 8 npegyuu-
AuwHama Bv3pacm (cpegHa Bb3pacm 6,3 2.) - ¢ nuK
Ha Ga3aAHUA UHCYAUH npegu noAyHow, (21-22 u.).

* B yuuauwHa Bv3pacm (cpegHa Bb3pacm 10,1 2.)
- noBuweHu 6a3zaaHu HYKgu B nepuoga npegu NoAy-
How, NpogbAxkaBawu u npe3 HowmMa, gocmuzawu
makcumym 8 5-6 4. cympuHma.

*B yemBbvpmama 2pyna cve cpegHa Bv3zpacm
8,7 2. ce HabalogaBa ,naamo” B8 uHcyauHoBume HyYx-
gu 3a nepuoga om 9-10 4. go 19-20 u.

Pazbupa ce, moxxe ga ce npegnoaaza, vye me ca
3aBucumu Cbwo U oM 2eozpapckama wupuHa, Hag-
mopckama BucouuHa, gHeBHuA pexkum, XpaHeHemo u
gpyeu eaemeHmu om obuualtHua xuBom Ha geuama.
Heobxogumu ca gonbaHumeaHu npoyuBaHua om
pa3AUYHU MOYKU HAa NAaHemama, 3a ga ce cpaBHam
onmumaAHume pexkumu 3a nogaBaHe Ha UHCYAUH, C
UeA nocmuzaHe Ha Hal-gobpu Bb3MOXKHU 32 MOMEH-
ma pe3yamamu. ToBa ce Haraza C o2aeg Ha pakma,
ye Hacmoswama ,KoHBeHuuoHaAHa” nomneHa mepa-
nua we ce 3agbp>ku NO-gbA20 Ha na3apa nopagu
ouakBaHama u3kalouumeaHo Bucoka ueHa Ha owge
no-HoBume mexHoAo2uU.

AaHHume 3a oueHka Ha edpekmuBHocmma u
pa3zxogume, cBbp3aHu c nomneHama mepanua 6
BbAcapus, ca oepaHuveHu. bbazapcko npoyuBaHe no-
couBa, ye pazxogume ca onpaBgaHu 3a HauuoHaa-
Hama 3gpaBHa cucmema 6 bbazapus, camo ako nauu-
eHmume ycneam ga nogobpam HbA;. ¢ 1,30% 6 pe-
3yAmam Ha nomneHama mepanua (21). O630p Ha
NICE (National Institute for Health and Care UK) go-
kazBa no-zonamama peHmabuaHocm Bb8 Bpememo
Ha nomneHama mepanua cnpamo MAW (cbomHowe-
Hue ueHa-edpekmuBHOCM Ha nomMneHa mepanusa cnpsa-
Mo MAM £11,500, £26,300 u £32,800 3a QALY) (22).

TakoBa HamareHue Hu BUAO OMAUYHO NoCMUXKeHUe U
6 meguuuHcku, u 6 uHguBugyaneH acnekm. Mawab-
Homo npoyuBare DCCT u HezoBomo npocaegaBate
goka3axa npegu gocma Bpeme, ye cHwkaBaHe Ha
HbA;. ¢ 1% Bogu go HamaraBaHe Ha pucka om pas-
Bumue Ha pemuHonamusa cbC 76% ( 95% Cl 62% go
85%) u Ha makpoBackyaapHume uHuugeHmu c 47%
(95% CI - 10% go 68%) (23, 24). B cBemoBer maw,ab
e HeoBXO0gUMO ga Cce OUEeHAM gbA20CPOYHUME NOA3U
Ha nomneHama mepanus u nogobpeHuemo Ha Kauec-
mBomo Ha >kuBom B no-zoremu 2pynu om nayuex-
mu, 3@ ga MOXe ga Ce OueHU CbOMHOoWeHUemo
epekmuBHOCM - pazxogu Ha nomneHama mepanus.

Bbvgewemo B koHmMpoAa u AeveHuemo Ha gua-
6em mun 1 e pazpabomBaHemo u pazBumuemo Ha
3amBopeHama cucmema (closed loop system), uau ma-
Ka HapeueHua uzkycmBeH naHkpeac. Ao MomMeHma no-
Beuemo npoyuBaHua Ha makuBa cucmemu ca npoBe-
geHu B GoAHuuHa cpega uau B guabemeH Aacep 3a
Kpambk nepuog om Bpeme u nokazBam owge no-go-
6'bp KOHMPOA Ha NOCMNPaHgUaAHUME 2AI0KO3HU HuBa
u owe no-2onama haekcubuaHocm B HauuHa Ha >Ku-
Bom Ha nauueHma. Ao MOMeHmMa camo egHo npoyuBa-
He goka3Ba Ge3onacHocmma u epekmuBHocmma Ha
3amBopeHama cucmema no omHoweHue Ha memabo-
AUMHUA KOHMPOoA 6 u3zBbHboAHUYHA cpega (15).

Bce nak, kamo Bcuuku HoBu mexHoAo2uu, cBbp-
3aHu ¢ mMeguuuHama, npoy4yBaHuama OMHOCHO NOA-
3ume om nocmoaHHama uHcyauHoBa uHgy3ua cbe u
6e3 ceHzopHo ycuaBane umam Hegocmambuu. ToBa
ca maxHama KpamkoCpO4HOCM, Maakuam 6pou yuac-
MHUUU U MaAKUAM OMHOCUMEAEH gaA Ha nauyueHmu
6 panHa gemcka Bv3pacm. HezaBucumo om moBa,
nogpobeH npeeaeg Ha Aumepamypama noka3Ba
nocmoaHHo nogobperHue B nocmuzaHume HuBa Ha
2AUKUpaH xemo2A0buH - ¢pakm, cBbp3aH He camo C
HoBume mexHoAo2uU, HO U Hal-Beue ¢ npugobuBaHe-
mo Ha onum 6 MAXHOMO NpuAazaHe om cmpaHa Ha
Aekapume u hayueHmume. Ynompebama um 6 exxe-
gHeBuemo Ha pecypcHo no-o6e3znedeHume 3gpabHu
cucmemu HenpekbcHamo ce yBeauuaBa, Hanpumep
cnopeg 6azama gaHHu DPV (4) npu 37 539 nauuen-
mu Ha cpegHa Bb3pacm 14,4%3,8 2. 6 nepuoga mex-
gy 1995 u 2012 2. ynompebama Ha nhomneHa mepa-
nusa ce e yBeauyura om 1,3% Ha 47%.

B 3akaroyenue, Gbnpeku OMHOCUMEAHO CKO-
powHomo BvBexgare Ha HOBume mexHoAo2uu 6 Ae-
yeHuemo Ha mun 1 3axapeH guabem u Henpecma-
HOmMoO um ycbBbpweHcmBaHe u npomaHa, me Beue
ca Hamepuau cBoemo macmo. C maxHa nomouw, ce
nocmueza cmpemexxbm Kbm npucbeguHaBaHe Ha Bce
noBeye nauueHMU Kbm 2pynama Ha navueHmume c
OMAUYEH KOHMPOA - UeA, ocobeHo BAu3ka Ha gemc-
KUMe eHgOKPUHOAO3U.
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Mpozpec B engokpuHonozugama: mac cnekmpomempuyHUdmM aHaaus
omkpuBa HoBa epa B eHgokpuHHama guazHocmuka u npomeHs npeg-
cmaBume Hu 3a Hakou engokpuHHu 3abongBaHug

Kupuno6, leopeau I'.

KauHuueH LleHmbp no EHgokpuHoaozua u FepoHmonozus, Meguuurcku YHuBepcumem, Codpus, bbazapua

Progress in Endocrinology: Mass Spectrometric Analysis Opens a
New Era in Endocrine Diagnostics and Changes our Understanding

of Some Endocrine Disorders
Kirilov, Georgi G.

Clinical Center of Endocrinology and Gerontology, Medical University, Sofia, Bulgaria

Pe3iome

PazBumuemo Ha eHgOKpuHOAO2USMA Kamo
KAUHUYHa gucuunauHa BbpBu ycnopegHo ¢ pa3Bu-
muemo Ha XopmoHaAHume aHaau3u. V3Becmto e,
Yye UMYHOAHaAUMUYHUME MeXHUKU, KOumo ce u3-
noa3B8am 3a pymuHHo uzmepBaHe Ha cmepougHu
XOPMOHU, €A C HaMaAeHa cneyuu4yHoCm - 0Co6eHO
6 Huckume KoHueHmMpayuu, ako ce cbhocmabBam c
mac cnekmpomempuama (MC), cuumaHa 3a 3aameH
cmaHgapm. KpbcmocaHama peakmuBHocm, mam-
pUKCHUME ePekmu U XemepoguAHUME aHmMumMeAa
ca gpyau ¢pakmopu, koumo ce ompazaBam Bbpxy
KAUHUYHOMO NPUAOXKEHUE Ha UMYHOaHaAu3ume.
TeuyHo-xpomamozpadpcKomo maHgem mac Cnekmpo-
mempuyHo (TX-MC/MC) onpegeaaHe uma U3KAIOYU-
meAHu xapakmepucmuku u vyBcmBumearocm 3a
HUCKUMeE KOHUeHMpauuu Ha MHO20 cmepougu.
Apyeu npegumcmBa Ha TX-MC/MC BkatouBam pas-
wupeH uzmepBamereH o6xBam u Bb3zmoxxkHOCM 3a
egHoBpemeHHO onpegeaaHe Ha mHOXecmBo cme-
pougu, uzBecmHo Kamo NbAeH cmepougeH nhpo-
pua, 8 cpaBHeHue ¢ omgeAHOMO UMYHOAO2UYHO
uzmepBaHe Ha eguHuyHU cmepougu. EHgokpuHoAo-
2uama e obaacm, kbgemo TX-MC/MC uepae 3Ha-
yumeaHa poaa B kauHuuHomo u3caegBaHe. B kau-
HUYHUMe Aabopamopuu u3zmepBaHuama upe3z TX-
MC/MC Bce noBeue uzmecmBam umyHoaHaAu3u-
me 3a pYmuHHO onpegeAsHe HA MeCMOCMEPOH, ec-
mpaguoa, 17-xugpokcunpozecmepoH, gpyau cme-
POUgHU XOpMOHU U BumamuH A,

Abstract

The development of endocrinology as a
clinical discipline parallels the development of
hormone assays. Immunoassay-based tech-
niques, routinely used to measure steroid hor-
mones, are known to have reduced specificity,
especially at lower concentrations, when com-
pared with the gold standard technique of mass
spectrometry. Cross-reactivity, matrix effects, and
heterophilic antibodies are other limitations that
affect the clinical utility of immunoassay. Liquid
chromatography-tandem mass spectrometry (LC-
MS/MS) has been shown to have superior per-
formance and sensitivity at low concentrations
for many steroids. Other benefits of LC-MS/MS
include extended measuring ranges and the abil-
ity to measure multiple steroids at once, known
as complete steroid profiles, compared to meas-
uring individual steroids in separate immunoas-
says. Endocrinology represents an area in which
LC-MS/MS plays a major role in clinical testing.
Increasingly in clinical laboratories LC-MS/MS
assays are replacing immunoassays for the rou-
tine measurement of testosterone, estradiol, cor-
tisol, 17-hydroxyprogesterone, other steroid hor-
mones, and vitamin D.
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MmyHoaHanumuyeH uau mac cnekmpomem-
puYeH aHAAU3 3a onpegeAsHe HA cmepoug-
Hu xopMmoHu: kakBu ca npobaemume u npe-
gumcmBama um

EHgOKpuHOAO2UAMA € KAUHUYHA QUCUUNAUHA,
Koamo e npako cBbp3aHa ¢ uzmepBaHemo Ha xopmo-
Hu in vitro. Ta ce npeBbpHa B mogepHa Hay4uHa guc-
uunauHa B8 cpegama Ha XX Bek, koeamo caeg cepus
OM HayyHU omkpumus, omaudeHu ¢ HobeaoBu npe-
muu, 6axa ugeHmuuUUUPaHU OMgeAHUME XOPMOHU,
a caeg 1959 2. 6ewe BvBegeHo U MAXHOMO UMYHO-
Ao2uuHO u3zmepBare - nbpBoHavaaHO camo 3a nen-
MmugHUMe XOPMOHU, a om Kpaa Ha 60-Me 20guHU U 3a
HeumMyHozeHHUmMe cmepougu. Taka, eHJOKPUHOAOR2U-
ama ce ,8bopb>XKUY C UMyHOAHaAUMUYHAMa aHMuUMs-
Ao-6azupaHa memogonoaus, nozBoaaBawa onpegeas-
Hemo Ha Bcuuku BugoBe xopmoHu u mo ¢ makaBa
yyBcmBumeaHocm u cneuudpuuHocm, kakBamo 6Ge-
we Henocmuykuma CcbC cmapume buoaHaau3zu. Owe
6 camomo Hauaro, obaue, cmaHa ACHO, Ye aHaAu3u-
me Ha cmepougHUME XOPMOHAAHU cybcmaHuyuu
mpabBa ga ce npeuuzupam, Mbl Kamo mexHume
CMPYKMYPHO-MOAEKYAHU 0cobeHocmu npegnocma-
Bam kpbcmocaHa peakmuBHocm u Komnpomemu-
pam uzmepBaremo. 3a ueama onpegeAaaHemo UM 3a-
gbAKUMeEAHO ce npeguwecmBawe om coABemHa ekc-
mpakuug, xpomamozpagcko npeuucmBaHe 3a eau-
MUHUpaHe Ha cBbp3Bawume npomeuHu u u3noa3Ba-
He Ha aBmeHmuyHU MapKupaHu cmepougu - mpygo-
emka AabopamopHa npouegypa, uzBopwbBaHa 8 cne-
UUAAU3UPAHU XOPMOHaAHU Aabopamopuu.

B kpaa Ha 80Me 2oguHU, nopagu HapacHaaama
ynompeba Ha cmepougHume u3zmepBaHusn, 6axa
npegnpuemu cmbnku 3a onpocmaBaHe Ha MexHUKu-
me u baxa BvbBegeHu 2omoBu peazermu (kumoBe) 3a
gUpPEeKMHU UMyHoaHaAu3u Ha cmepougu. ObuvalHa-
ma npakmuka e Aaabopamopuume ga kynyBam Ku-
moBe (PUA, EAAM3A, XAVA* u gp.), koumo ce u3pa-
fomBam cbeAacHO pupmeHama UHCMPYKUUR; 3a
BbmpewHua kKoHmMpoa ce u3noa3Bam z2omoBume
KOHMPOAU, a 3a pedepeHmHu cmolHoCcmu ce npeg-
cmaBam me3u Ha npou3zBogumeaa. NMocregHomo
MHO20 Yecmo 3ampygHaBa KAUHUYHAmMa uHmepnpe-
mauua Ha pe3yamamume, owe noBeue ve aabopa-
mopuume NepuoguyHO cmeHam KumoBe om pazaud-
HU KOMNaHUU, KOUMO UMam pa3Au4HU aHaAUMuU4HU

napamempu. B HayuHume nybaukauuu obukHoBeHo ce
cbobwabam aHaaumuuHUMeE Xapakmepucmuku Ha
npousBogumenn u no-pagko me ca cobcmBenu.
INo-kbcHO aHaAu3ume 6axa ,kayeHu” Ha aBmoma-
mu3upaHu nAamaopmu, uznoazBawu HapkogupaHe ¢
NpaK gocmbn go MHO20 aHaaumu (multiple-analyte ran-
dom-access). Tazu ygobHa, eBmuHa u edpekmuBHa mo-
gugpukayua 3a gupekmHo uzmepBaHe Ha cmepougHuU-
me XOpMOHU - 0e3 ekcmpakuuoOHHU npouegypu, Ha
npakmuka cbwo npumexaba 2opecnomeHamume He-
gocmamwbuu. MNogueHaBatemo u 3aobukasaHemo Ha
nocovyeHume npobaemu, Kakmo u obekmuBHume He-
cbBobpweHcmBa Ha umyHoHaHaauzume, npegu3Buka-
Xa KpUMUYHU OUEHKU U Hacoduxa BHumaHuemo Kbm
cbBpemeHHUME mac cnekmpomMempuyHU aHaAu3u
(MC). ToBa nopogu gebama: ,mac cnekmpomempuyeH
UAU UMYHOaHaaumudeH aHaau3 (MA): kak ga ce onpe-
geAam cmepougHume XopmoHu ceza u B bvgewe?”.
3awumHuuume Ha me3ama, ye MC e Hau-gob-
pusm u eguHcmBeHO MoOYeH memog 3a onpegeraHe
Ha CMepougHU XOPMOHU cyumam, ve maxHomo Hab-
AU3aHEe Kamo pymuHeH aHaau3 mpa66a ga cmaBa c
no-6bp3 memn, 3awomo MC ca cynepcheuuduyHu,
6bgewemo e Ha mAxHa CMpaHa, a epama Ha cmepo-
ugHUME UMyHOaHaAu3zu nocmeneHHo mpa6bBa ga
NpukAloyu. Mac cnekmpomempuyHume memogu 3a
uzmepBaHe Ha cmepougu cbwecmByBam om HAKOA-
KO gecemuaemus, HO egBa ceeaa ce paznpocmpaHuxa
MHO20 no-wupoko. Te, obauve, ca ymBbpgeH cman-
gapm 3a moHumopupaHe Ha AekapcmBa, 6 gonuHzo-
Bua KOHMpPOA, 3a OUeHKa Ha OKOAHama cpega, 3a u3-
caregBaHe 6e3onacHocmma Ha xpaHume u gp.
CowecmBerume Bapuauuu mexgy VA memo-
gume 3a CMepougHU XOPMOHU - Npaka yHKuUA om
enumona Ha aHmMuMmMAAOMO, ca npuduHa 3a u3zaBeHa
KpbcmocaHa peakmuBHocm cbc cmepougHume npe-
Kypcopu, memaboAaumu u KOHio2amu, a CbWw,o maka u
32 MampukcHa UHmepepeHuua U ¢ XxemepoUAHU-
me aHmumeAa Npu gupekmHume onpegeaaHus. Te3u
npobAemu Haraeam nepuoguyHo HoBu cmaHgapmu-
3auuu, onmumMu3upaHe Ha peazeHMumMe U, 0CObeHO,
Ha gemekmupawume aHmumeaa. VimeHHO nopagu
moBa VA He npegocmaBam mpatHo, cpaBHumo u ge-
huHUMUBHO XUMUYHO OnpegeAnaHe, KOemo ga e He3a-
Bucumo om memoga, maka kakmo e 3a uzmepBaHus-
ma Ha BUOXUMUYHUME aHaAUMU - XeMO2A00UH, Kpea-
MUHUH, XoAecmepoa u gp. Om Hayaromo Ha 2015 2.
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leopau I'. KupunoB

HAaKou aBmopumemHu eHgOKPUHOAORUYHU ChucaHua
Bb3npuexa pagukareH nogxog - 6 HayuHume cma-
muu cmepougHume uzmepBaHua 3agbAKUMEAHO ga
ce u3zBvpwBam no MC memog.

F'oaamo npegumcmBo Ha MC e, e om egHa npo-
0a Mmo2am ga ce u3mepam gecemku pPa3AUYHU MOAe-
Kyau. CeBpemeHHama mevHo-xpomamoepacpcka maH-
gem mac cnekmpomempuyHa memogorozus (TX-
MC/MC) e 3HauumeAHO onpocmeHa, Hanpumep 6
cpaBHeHue c 2a3 xpomamozpadgpckama MC (IX-MC).
Hakou cupmu npegrazam kumoBe 3a cmepougeH
npogua, BrkaouBaw, gecemku cmepougHu myamua-
HaAumu: KOpmMu30A, argocmepoH, 11-geokcukopmu-
30A, 4-aHgpocmen-3,17-guoH, 17-aAa-xugpokcunpo-
2ecmepoH, kopmukocmepoH, AXEA, AXEAC, npozec-
MepoH, MecmoCmepoH, aHgPOCMEHJUOH, guxugpo-
mecmocmepoH, ecmpaguoA, eCmpoH u gp. Heobxo-
gumomo KoaudecmBo cepym 3a mexHua aHaau3 e
100 pl. KomniombpHama obpabomka Ha aHaAauzume
gaBa Bb3mokHOCM 3a u3eparkgaHe Ha cheyuguyeH
cmepougeH npocua (machine learning analysis).

Bmopama me3a, koamo e no-ymepeHa, 3acmbn-
Ba cxBawanemo, ye MA, koumo ca 8 ynompeba noBe-
ye om 40 2oguHu, Bce owe ca HageXXgHU U C guazHOC-
muyHa noA3a. MIambkBam ce u HAKOU mexXHU npegum-
cmBa: AecHa mexHuka, aBmomamu3zauun, O6bp3uHa,
no-HUCKa ueHa u macoBo npegaazaHe Ha mbp2oBcku
peazenmu. Nopagu moBa npubbpzaHomo npeBkatou-
BaHe om VA Ha MC e HepeaaucmuyHa U HEHY>KHA 3a-
gaya, 3awomo MC ca no-ckbnu, NO-MpPYgoemKku U no-
Henpou3BogumeaHu, uzuckBam cneuuaaHa anapamy-
pa u Bce owe AauncBa wupoko Mbp20Bcko npegaaza-
He, Kakmo e 3a UMyHoaHaaumuuHume kumoBe.

OcHOBHU NnpuHYUNU HA Mac
cnekmpomempuama

MC e HaG-mogepHuam u cbBpemeHeH memog,
6a3upaH Ha (ppazmeHmupaHe Ha uzmepBaHume mo-
AEKUAU, pazgeraHe u uzmepBaHe Ha omHoweHuemo
maca/meaao Ha komnoHeHmume. Npu KombuHupaHe
C meyHa xpomamozpadua (TX), mac cnekmpomemdb-
pbM (PYHKUUOHUPA Kamo YHUKAAEH gemekmop, npe-
gocmaBaw, uHpopmauua 3a cMmpykmypama u cbCcma-
Ba Ha cbeguHeHuama. BbmpewHume cmaHgapmu,
aHaaO2UYHU Ha u3mepBaHume MoAekyau, 2apaHmu-
pam npeyu3HoCcmMmMma Ha onpegeAaHua aHaaum. EgHa
om pa3HoBugHocmume Ha MC e maHgem mac cnek-
mpomempusama, koamo BkaouBa gBa aHaauzamopa,
pa3geAeHu ¢ anapam 3a UoHHa akmuBauua. MoupBu-
am aHaAu3amop U3o0AUpa U gucouyuupa UoHUMe ype3
akmuBupaHemo um, a Bmopuam e 3a aHaAu3 Ha guco-
uuupaHume npogykmu, koemo no3zBoaaBa gedguHu-
muBHo uzmepBaHe Ha MHOXKeCmMBO eHgOKPUHHU aHa-
aumu. TX-MC/MC e ugeaaHuam BapuaHm 3a egHo-
BpemeHeH koaudecmBeH aHaAU3 Ha cCMepougHU Xop-

moHu. LlanocmHuam aHaau3z BkarouBa mpu dpaszu: (1)
npuzomBaHe Ha npobama, (2) xpomamozpadcko pas-
geaaHe (ako e Heobxogumo) u (3) MC aHanus.

TX-MC/MC u3zmepBaHemo nogaexxu Ha aBmo-
mamu3auua uau noayaBmomamuszauua 6e3 ga e He-
obxoguma gepuBamuszauyua Ha cmepougume, Hanpu-
mep 3a noBeuemo A4-cmepougu. MogepHume mpou-
HU, Yemupu uyuAauHgpoBu uHcmpymeHmu (triple
qguadrupole instruments) omzoBapam Ha uzuckBaHus-
ma 3a uzmepBaHe Ha HUCKU KOHUEHMpauuu Ha cme-
pougu 8 maabk obem om npobama. Ha mo3u eman
pymuHHomo BbBexxgaHe Ha TX-MC/MC ce 3ampyg-
HaBa om gBa ocHOBHU pakmopa - ueHama Ha mac
cnekmpomempuvHama anapamypa e Bucoka (~400
000 b ) u e Heobxoguma cneuuasuzupaHa kBaaudu-
Kauua Ha nepcoHasa. Kamo uaao uHcmpymeHmapuy-
MbM e YCAOXKHEH, CKbN U Kanpu3eH 3a NoggbpiKaHe.
Apyea BaxkHa npuvuHa 3a no-uHepmHomo BbBexga-
He Ha MC memogoaAoz2uama e, ye Hakou u3caegoBa-
meacku ueHmpoBe umam onaceHus, Ye pe3yamamu-
me om MC, makap U MHO20 no-HagexXXgHU U hpeuus-
HU om VA, we 6bgam mpygHo cpaBHaemu cbc cma-
pume gaHHU, ocobeHo npu npogbAaxkaBawume uzcae-
goBamencku npoekmu.

MC cnecmaBa cpegcmBa obaue, ako egHoBpe-
MEHHO Ce OnpegeAam HAKOAKO aHaauma. [Mpecmama
ce, ve 3a KOMNAEKM om 6 cmepougu: KOPMU30A, aHg-
pocmeHguoH, AXEAC, mecmocmepoH, 17-xugpokcu-
npoz2ecmepoH u npozecmepoH, ¢ TX-MC/MC ueHama
Ha eguHu4HOMO u3cAaegBaHe e OKOAO 4 NbMU NO-HUC-
Ka u ce npaBu camo eguH aHaAu3, gokamo 3a UMYHOAO-
2UYHOMO UM onpegeAaHe ca HeobXogumu 6 pasAuUHU
Kuma u 6 aHaau3a. B kAuHuuHama npakmuka TX-
MC/MC e npegnouumaHa mexHuka 3a onpegeAaHe Ha
CMepOoUgHU XOPMOHU NpU UHME2paAHa oueHKa Ha cme-
pougozeHe3ama, 3a gupepeHuupaHe Ha memaboAum-
Hume 3aboasBaHua om me3u ¢ HapyweHua 6 cmepo-
ugHua buocuHmes, 3a gegpuHupaHe Ha HoBu memabo-
AOMU Ha BGuocuHmemuyHuMme u mMemaboAUmHU Hapy-
weHus, B neguampuama - nopagu NO-MaAKama um UH-
BazuBHocm U 3a npeHamaAHa guazHOCMuUKa Ha Hapy-
weHuama 6 cmepougHua 6uocurimes. TX-MC/MC e
ugeaaHUaM memog 3a CKpuHuHe2 y HoBopogeHu.

Ypes gematiaHomo u3caegBaHe Ha cmepougHun
npoguA ce ycmaHoBu, ve HaKou HagbbOpeyuHU UHUU-
geHMaAoOMU, CMAMaHU 3a XOpPMOHaAHO-HeakmuBHu,
npogyuupam noBuweHu KoAuvecmBa cmepougHu
npekypcopu u BcbwHOCM ca XOPMOHaAHO akmuBHu.
YBeAuueHa ekckpeuua Ha Npekypcopume - npezHeH-
guoa, npe2HeHmpuoa, AXEA, 160-OH-AXEA u npekyp-
copume Ha akmuBHume aHgpo2eHu - aHgPOCMEPOH
u emuoxoAaaHoAoH ce omkpuBa 6 70% om cayuau-
me Cc HagbbOpeUeH KapuUHOM, goKamo Npu ageHOM—
camo B 2%. MaauzHeHume HagbbOpeuHu mymopu
u3aBaBam xapakmepeH gucbaraHc B8 cmepougozete-
3ama - noBuwaBa ce cbomHoweHUEMO paHHU cme-
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pougHU Npekypcopu/KpaldHu CmepougHu XOPMOHU.
ToBa kopeaupa c He3zperocmma Ha cmepougHama
HbuocuHmesa u HegupepeHuupaHoCMmMa Ha Mymo-
pa. CaegoBamenHo, usmepBaHemo Ha ypuHHUA cme-
pougeH memaboAoMUKC*™* e Buomapkep 3a PYHKUUO-
HaAHama akmuBHocm Ha HagObLOpeyHumMe UHUUgeH-
MaAOMU U 3a MaAu2HEHOCM Ha HagbbOpeuHume my-
mopu. Hanpumep, ycmanoBaBaHemo Ha noBuweHa
npogykyusa Ha 11-geokcukopmu3oA U mempaxugpo-
11-geokcukopmu3oa uma Bucoka guckpumuHamuBHa
cmolHocm 3a pa3zepaHuuaBaHe Ha HagbbbpeuHus
KapuuHom om gobpokauecmBeHua ageHOM.

Beue ce uzmbkHa, ye cbBpemeHHUME UMYHOAO-
2uuHu u3caegBanua (PVIA, EAAM3A, xemuAymuHuc-
UEHMHU U gp.) HA cMepougHUMe XOPMOHU, KOUMO
Hal-yecmo ce Ha3zHauyaBam B eHgokpuHOoAO2UYHaMa
npakmuka - mecmocmepoH, eCmpaguoA U Kopmu-
30A, Kakmo u BumamuH A, ca npobaemamuyHu U Mo-
Ba peprekmupa Bbpxy guazHOCMUYHamMa Hage>Kg-
Hocm Ha pejyamamume. Llle npegcmaBum Hakou
KOHKpemMHu npumepu, pazkpuBawu me3u npobaemu.

TecmocmepoH

CpaBHumeaHama oueHKa Ha pe3yamamume om
uzmepBaHe Ha mecmocmepoHa ¢ VA u cbnocmabBa-
Hemo um ¢ MC nokasBa, ye gupekmHoOmMoO onpegeAs-
He C KOMepCuaAHU UMyHoaHaAaumuyHu kumoBe e
0co6eHO HeMOUHO 3a HUCKUMe cmolHocmu - KakBu-
Mo cay geua, »XeHU U hpu Mb>XXeme C mecmocmepo-
HoB gedpuyum. PecpepeHmHume 2paHuUyU Ha UMYHO-
peakmuBHua mecmocmepoH Npu MbKe ca cuaHo Ba-
puabuaHu 8 goAHua guana3oH, koemo 3ampygHaBa
npeueHkama Ha aHgpozeHHua cmamyc u Bogu go
HecpaBHumocm Ha pesyamamume (QDue.1). AHgpo-
2eHHume cmepougu (AXEAC, guxugpomecmocme-
POH), KOUMO uUMam MHO20 DAu3Ka cmpykmypa go
ma3u Ha mecmoCcmepoHa, UHMepgepupam npu u3-
mepBaHemo My, C KOemo ce omyumam HemouHu pe-
3yamamu. TecmocmepoHbm, u3dmepeH upe3 MC e
CU2HUPUKAHMHO NO-HUCHK, a B goaHUA guana3oH no-
ka3Ba HezagoBoaumeaHa KopeAauua C UMyHOpeak-
muBHua mecmocmepoH. Taka HapedeHume ,gepu-
BamHu uzmepBaHua Ha mecmocmepoHa” (cBobogHu
u GuoHaauuHu) - Hanpumep, KaakyaupaH cBobogeH
mecmocmepoH, ca Ha 6a3ama Ha U34yucAeHun, a He
Ha gecmBumeAHO onpegeAaHe, KOEMO MOXe ga ce
u3zBupwu camo upe3z MC.

OnpegeraHemo Ha CmepougHUA aHgpO2eHeH
memaboromukc upe3 TX/MC-MC pazkpuBa mHo20
no-gemadAHO KapmuHama Ha aHgpoz2eHHUMe Hapy-
wleHuA NpU >KeHU U gonpuHaca 3a npeuu3upaHe guae-
HOCMuKama Ha xup3ymuuyHume cbecmosaHus, Bkalouu-
MEAHO U Npu CUHgPOMA Ha NOAUKUCMO3HU AUYHUUU.

Ecmpaguoa

Auaz2HOCMUYHOMO NPUAOXKEHUE Ha ecmpaguo-
Aa npu »eHu e mBbpge wupoko u BrkaouBa: npeuen-
Ka Ha oBapuaaHama (pyHKUUA, HA MEHCMPYaAHUMe
HapyweHus, Ha npexxgeBpemeHHua u 3a6aBen nybep-
mem, npu acucmupaHume penpogykmuBHu npomo-
Koau. [lpu mbXke ecmpaguoAbm uma guazHOCMuYHa
cmoUHOCM npu 2uHekomacmuama, npexgeBpemen-
Hua nybepmem u gp. ChomeHamume aHaAUMUYHU
npobaemu npu mecmocmepoHa Baxkam ¢ owe no-20-
AAMa cuAa 3a uzmepBaHemo Ha cepymHume HuBa Ha
ecmpaguoAa, Koumo ca 8 nukomoaapHu cmotHocmu
- 10 go 100 nbmu no-HUCKU OM Me3u Ha mecmoc-
mepoHa. ConocmaBkama Ha pazAudHU UMYHOAOR2UY-
HU memogu pazkpuBa 2oremu Bapuauuu 6 pesyama-
mume, KOemo ce gbAXKU Ha pa3audua 8 gemekmupa-
wume aHmMumeAa, MampukcHa uHmepepeHuua U
HegocmambyHa cmaHgapmu3auua (Que. 2). Aupek-
MHUAM UMYHOAHaAU3 Ha ecmpaguoAa Npu geua, Mb-
e u npu >keHume 6 meHonay3a, Kakmo u npu Aeve-
HUEMO C apomamaszHu uHxubumopu, Kbgemo cmou-
HOCMuUMe My €a 3HaYUMEAHO NO-HUCKU, € HEMOYeEH U
Henogxogau, 3a ueAaume Ha HaydHume npoyuBaHua.
Cvobwaba ce, ue HUMo eguH om aBmomamu3zupaHu-
me MyAamuaHaAumHu memogu He npumeskaBa ¢pyHk-
yuoHaAHa yyBcmBumeaHocm, gocmambuHa 32 Mmoy-
Homo u3zmepBaHe Ha ecmpaguoAa Npu mbxKe. AHMU-
maro 6azupaHume memogu ca C goAHa 2paHuua Ha
onpegeaare >10 pg/ml (37 pmol/l) u me ca Hegocma-
MbYHO Npeuyu3HU npu KoHueHmpauuu 200-250
pmol/L. MimeHHo nopagu moBa e B xog 3amecmBaHe-
mo um om MC aHaau3u, 3a koumo e cBolicmBeHa 6
nbmu no-Bucoka uyBcmBumeanocm - 1 pg/ml (3,7
pmol/l). Beue ca cb3zgageHu pedpepeHmHu uHmepBa-
AU 32 cmepougHu xopmoHu no TX-MC/MC.

Kopmusoa

3a npakmuuecku ueau Beue ca BvBegeHu py-
MuHHU U 6bp3u TX-MC/MC aHaAu3u Ha KOPMU30A C
egHoBpemeHHo uzmepBaHe u Ha NpegHU30H, NpegHuU-
30A0H U KOpmMu30H, koemo pewaBa npobaema c
KpbcmocaHama peakmuBHocm - xapakmepHa 3a PUA
u naamdopmeHume VA Ha kopmu3oAa npu nauueH-
mu, npuemawu ek3o2eHHU cmepougu. Ype3 mos3u
nogxog ce u3zbaz6a noepewiHoMo guazHoCcMuyupaHe
- uzmepeHuam kopmus3oa upe3 VA moxe ga e pan-
wuBo noBuwer BcaegcmBue uHmMepepeHyuama ¢
20penocoYeHuUme  2AIKOKOpMuUKocmepougu, goka-
mo 6 gedcmBumeaHocm nayueHMbM ga e C xunoa-
gpeHaAu3bMm.

Mpobaremume ¢ pa3zauduama B npazoBume
cmoUHOCMU Ha UMyHopeakmuBHUA CAIOHYEH KOpMU-
304, vuemo u3zmepBaHe uma Bucoka cmodlHocm 6 gu-
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azHOoCMuUKama Ha XUnepKopmu30AU3Ma, Ce NPeogo-
AaBam upe3 mac cnekmpoMempuyHOMoO My onpege-
AAHE, eAUMUHUpaWO UHmMepepeHyuama ¢ xXugpo-
Kopmu3oHa. MHo20 npoyuBaHua couam, ye CAlOHYe-
Homo MC uzmepBare Ha kopmu3oHa ce odepmaBa
Kamo no-go6bp mapkep om moBa Ha kopmu3oaa. Ko-
AudecmBeHOMO onpegeaaHe Ha KOPMU30A U gpyau
cmepougu B8 Kocmu om CKkaAna CbWo € MHo200bewa-
Baw, guazHocmuyeH nogxog B eHgokpuHoAo2UAMA.

AngocmepoH u muHepanokopmukougu

Mpu nbpBuuHua aangocmepoHuzbm (MA) cBpox-
cekpeuuama Ha aAgocmepoH ce cbnbmemBa ¢ noBu-
weHa NPogyKuua Ha gpyau MUHEpPAAOKOpMuUKougu U
moBa e peaucmpupaHO KakKmo Ha nepugepHo u
ypuHHO HUBO, maka cbwo u 6 mymopHama mbKaH u
6 HagbbbpeuHama BeHo3Ha nAazma. AaHHUME om
MC aHnaau3za u3acHuxa, ve 18-xugpokcuaupaHume
xubpugHu cmepougu - 18-okcokopmu3oa u 18-xug-
POKCUKOPMU30A gOMUHUpPAmM Npu aAgoCMepoHOMU-
me B cpaBHeHue c GunamepasHama xenepnaazus. 1o
MO3U HavuH MoXe ga ce HanpaBu mouHa npeueHka
Ha pa3zauduama 6 cmepougHua npocua npu gBama
namozeHemuuHu peHomuna Ha MA u me ga ce nog-
munu3upam. V3mepBaHemo Ha MuHepasoKopmuko-
ugHua memaboromukc paskpuBa Bpb3zkama mexgy
cneuudguyHama ekcnpecua Ha cmepougo2eHHuUme
eH3UMu, pecn. cbnbmecmBawume 2u comamuyHU My-
mauuu, u nogmuna Ha [l1A.

BumamuH A

BumamuH A e cyumat 3a eguH om mpygHume
3a uzmepBaHe aHaaumu. Camo TX-MC/MC memogqu-
me moz2am ga gagam koAudecmBeHa oueHka Ha Cbe-
guHeHusma Ha BumamuH A upe3 myamumemaboau-
meH aHaau3. Bb3npuemo e, ye 3a KAUHUYHU UEAU
mpa6B6a ga ce onpegeaa obwuam 25(OH)A, Bkatou-
Baw, 25(0OH)A3 u 25(OH)A2. Hakou umyHOAO2UYHU
aHaau3u 3a obuw, 25(OH)A nokazBam cbwecmBeHa
KpbcmocaHa peakmuBHocm ¢ 25(OH)A2 u moBa
MOXEe ga ce okaxe npobaem, mbl Kamo cynaemeH-
mauuama ¢ BumamuH A2 e WUpoKo paznpocmpaHe-
Ha. VHmepgepeHuuama ¢ memaboAumu Kamo
24,25(0OH)2A, koumo obuuaiHo e <12 nmol/l, noB-
AusaBa kanayumema Ha Bumamut A cBbp3Bawun npo-
meuH u npomeHa pesyamama. OcBexn moBa, npeob-
AagaBawume umyHoHaau3u 3a 25(OH)A ca ¢ Hucka
uyyBecmBumeanocm npu koHueHmpauuu <20 nmol/l.
NMAramdpopmeHuam umyHoHaHaAu3 Ha obuwua 25-OHA
e no-eBmuH u no-6bp3 u Ha mo3u eman moBa e Cb-
wecmBeHa npuvuHa TX-MC/MC - Had-gobpuam me-
mog 3a onpegeaaHe Ha BumamuH A, ga uma ozpaHu-
YyeHO paznpocmpaHeHue 3a KAUHUYHU UeAU.

3akaroyumenHu beaeXkku

MHo20 ekcnepmu cyumam, ye HabAuxxaBa kpa-
am Ha epama Ha UMyHoaHaAumu4YHUMe memogu 3a
uzmepBaHe Ha cmepougu U HAKOU gpyau XOPMOHaA-
HU aHaaumu. EHgoKpuHHama guazHocmuka we
mpabBa ga ce ,npeBvopuxu” ¢ BvbBexxgaHemo Ha
Mac cnekmpomempuyHama MemogoAo2ua, KOAMOo
uma 6e3cnopHu npegumcmBa npeg aHmumano-6a3u-
paHusa aHaau3. [Noazama we 6bge 6e3cnopHa - MHoO-
20 NO-20AAMa MOYHOCM U cpaBHumocm Ha pe3yama-
mume, cmaHgapmu3ayua Ha XOPMOHaAHUME U3CAeg-
BaHua u gemaliAHa npeueHka Ha cmepougHua mema-
6oromukc. ToBa we npeguzBuka cbwecmBeHa npo-
maHa B8 npegcmaBume HU Kakmo NO OMHoweHue Ha
€HgOKpUHHamMa (pu3zuoA02Ua, Maka u Ha namozeHe3a-
ma Ha HAKOU eHgOKPUHHU 3aboaaBaHus.

Aaau npouecvm Ha ,npeBkiodBare” om VIA Kom
MC kamo cmpameauuecka mexHOAO2UA WE Ce OCb-
wecmbBu 6bp30 u we HaBaazam Au nocaegHume no-
wupoko B KAUHUYHUME U  eHgOoKpuHHU Aabopamo-
puu, we 3aBucu om mexHoA02UYHOMO YyCcbBbpuieHc-
mBaHe Ha anapamypama 3a MC, npuzogHocmma U
3a pymuHHa guazHocmuka u puHaHcoBume pazxogu
3a uzcaegBaruama. B pazBumume cmparu MC mex-
HoAO2UAMA Hamupa npuaoxkeHue B8 15% om KAUHUY-
Hume Aabopamopuu, YuuUmo NPOGUA € NPEJUMHO U3-
caegoBamencku. Ha mo3u eman Had-pagnpocmpate-
Hume MC aHaAu3u, uznoa3zBaru 3a pymuHHu ueau 6
KAUHUYHUME Aabopamopuu, ca me3u 3a onpegeasHe
Ha BumamuH A, Ha aHgpo2eHU U ecMpo2eHU, 3a CKpu-
HuH2 y HoBopogeHU U 32 MOHUMOpPUPaHe Ha UMYHO-
cynpecopu.

3a gpyeu XOpmMOHaAHU napamempu - Had-Beue
MUpPeoUgHU XOPMOHU, MUPeo2A0BYAUH U HAKOU nen-
MmugHU XopMoHU (uHcyauH), MC cbwo e ¢ npegum-
cmBa npeg VA, Ho maxHomo npakmuyecko BbBex-
gaHe ce oyepmaBa Ha no-kbceH eman. CBobogHume
nAa3meHuU MemaHe@puHU ca gpya npumep 3a BaxxHo
pymuHHo TX-MC/MC u3caegBare 8 guaezHocmukama
Ha KamexoAamuH-cekpemupawume oeoxpomouumo-
MU U NapazaHaAuomu.

* PUA - paguoumyHoAo2udeH aHaAau3, EAAM3A
- eH3UMHO-uMyHOAO2uYeH aHaAau3, XAVA - xemuay-
MUHUCUEHMEH UMYHOHaHaAu3

** cmepougeH memaboAoMukc - egHOoBpemen-
HOMO U NAHO onpegeasHe Ha HuBama Ha cmepoug-
Hume xopmoHu B memaboAoma u nNpomeHume um
nog BAuaHUE Ha pa3AUYHU CMUMYAU.
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CpaBHeHue mexgy 10 kuma 3a
u3mepBaHe Ha mecmocmepoH -
8 aBmomamusupaHu UMyHoOHaHa-
Auzamopu:  Architect 12000
(Abbott Laboratories), ACS-180,
Immuno-1 (Bayer Diagnostics),
Vidas (Bio-Mérieux), Immulite
2000 (Diagnostics  Products
Corp.), Vitros Eci (Ortho Clinical
Diagnostics), AutoDelfia (Perkin-
Elmer), Elecsys 2010 (Roche-
Boehringer-Mannheim) u 2 PUA
memoga: Immunotech (Beckman-
Coulter) u Coat-A-Count DPC
(Dade Behring). PedepeHmHume
2paHuUuU Ha OomgeAHUME NPou3-
Bogumeau nokazBam cvwecm-
Bernu Bapuauuu, kakmo 6 00-
Aacmma Ha goaHus (6-12 nmol/l ),
maka u Ha 20pHUA guana3oH (27-
60 nmol/l) [moguguyuparo no J.
Taieb u comp.].
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Comparison between 10 kits for the measurement of testosterone - eight automated immunoanalyzers: Architect i2000 (Abbott
Laboratories), ACS-180, Immuno-1 (Bayer Diagnostics), Vidas (Bio-Mérieux), Immulite 2000 (Diagnostics Products Corp.), Vitros
Eci (Ortho Clinical Diagnostics), AutoDelfia (Perkin-Elmer), Elecsys 2010 (Roche-Boehringer-Mannheim) and two RIA methods:
Immunotech (Beckman-Coulter) u Coat-A-Count DPC (Dade Behring). The reference range of the different manufacturers show
significant variations, both in the lower (6-12 nmol / ), and the upper range (27-60 nmol / I) [modified by J. Taieb et al].

Estradiol (pg/ml)

600

500 -

D

o

o
i

300 -

200 -

100 -

0 2 4 6 8 10 12 14 16
Instrument

CepymHume HuBa Ha ecmpaguoaa (pg/ml), onpegeaaHu ¢ 14 pa3audHu umyHoaHa-
AumuyHu memoga (1-14) 8 1194 rabopamopuu nokazBam 2oaemu pazaudus.

The serum estradiol levels (pg /ml), determined by 14 different immunoassay meth-
ods (1-14) in 1194 laboratories show large differences.
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Mokasamenau 3a 2aukemuyeH koHmpona no Bpeme Ha bpemeHHOCM
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Indicators for Glycemic Control During Pregnancy

Boyadzhieva, Maria V.

Clinical Center of Endocrinology, USHATE ,Acad. Ivan Penchev”, Medical University, Sofia

Pesiome

AaHHume om peguua npoyuBaHusa gokazaxa,
ye gopu u Aeku HapyweHua Bb6 BveaexugpamHus
moaepaHc no Bpeme Ha BpemeHHocm yBeauuaBam
yecmomama Ha YCAOXKHEeHUAMa, Kakmo 3a malka-
ma, maka u 3a naoga. ToBa goBege go npeocmucas-
He u npomaHa B onpegeAreHuemo u guazHo3ama Ha
2ecmauuoHHus 3axapeH guabem (I3A). C BvBexga-
Hemo Ha HoBume kpumepuu, C ueA HamaraBaHe
yecmomama Ha malduyuHume U (PemaAHU YCAOXKHE-
Hua npu »eHu ¢ I3A uau 3axapeH guabem (3A), ce
nocmabBuxa u HoBu mapzemHu cmodHocmu 3a on-
MUMAAEH 2AUKEMUYEH KOHMPOA. AoBbp 2AuKemu-
yeH KOHMPOA He MoXKe ga bbge nocmuzaHam 6e3 Ha-
gexkgHU noka3zameAu 3a OoueHKa Ha 2Aukemuama.
»,3AameH cmaHgapm® 3a guazHo3a U OueHKa Ha Hu-
Bomo Ha kpbBHama 3axap 3a U3MUHaA nepuog om
Bpeme npu nauueHmMu Cbe 3A € 2AUKUPAHUAM XEMO2-
AOBOUH A;. (HbA,.). Pesyamamume om HAaKoAKO npo-
yuBaHua egHonocouHo gokazBam, uve HbA;. He e
gocmambyHO MoueH nokazamea no Bpeme Ha Gpe-
MeHHOCM, Halt-8edye nopagu HaAUYHUA >KEeAe3eH ge-
uuum. Om gpyza cmpaHa, 2AUKUpaHUAm aAbymuH
(TA), gpye noka3amea 3a OUEHKa Ha 2AUKEMUYHUA
KOHMpoA, He ce Bause om HuBomo Ha >keaazomo,
nopagu koemo Had-8eposmHo e no-moueH om
HbA,. npu 6pemeHHume >xeHu c F3A u 3A. Heobxo-
gumo e npoBexkxgaHemo Ha enugemMuoAO2UYHU NPO-
yuBarua 3a gokazBaHemo Ha HezoBama 3Hauyumocm.

KnatoyoBu gymu:

Abstract

Data from multiple clinical trials show that
even mild abnormal glucose intolerance during
pregnancy increases the prevalence of maternal-
fetal complications. This has led to changes in the
definition and diagnostic criteria of gestational
diabetes mellitus (GDM). The introduction of the
new criteria, which are mainly focused on the
reduction of maternal-fetal complications, has set
up new target values for good glycemic control.
Strict glycemic control cannot be attained with-
out an indicator of glycemic control. The current
gold standard for diagnosis and evaluation of
blood glucose in patients with diabetes mellitus
remains glycated hemoglobin Alc (HbA;.).
However, results from recent studies show that
HbA, . is not a reliable indicator during pregnan-
cy due to iron deficiency. On the other hand, gly-
cated albumin (GA), which is another indicator of
glycemic control, is not affected by iron.
Therefore, GA might be better indicator for
glycemic control in pregnant women with GDM
or diabetes mellitus. Epidemiological studies are
needed to evaluate its clinical importance.

Key words:

OpemeHHOCM, 2AUKEMUYEH KOHMPOA, 2AUKUpPAH Xe-
MO2AODUH, 2AUKUPaH aAbYMUH

pregnancy, glycemic control, glycated hemoglobin,
glycated albumin
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Mapus B. bogag>kueBa

Yecmomama Ha 3axapHua guabem (3A) 6 cBe-
moBeH mawab ce yBeauuaBa 3Hauumo (1). MNapanen-
HO ce HabaogaBa nokauBaHe u Ha BbeaexugpamHu-
me HapyweHua 6 xoga Ha 6pemeHHocmma. C BvBex-
gaHemo Ha Kpumepuume Ha International Association
of Pregnancy Study Groups (IADPSG), uecmomama
Ha 2ecmayuoHHua 3axapeH guabem (I3A) gocmuea
go 17,8% (2). B npoyuBaHe, npoBegeHo 6 bbazapun
cpeg Bucoko-puckoBa 2pyna GpemeHHU >KeHu, ce yc-
manoBu yecmoma Ha 3A, gocmuzawa 29% (3).

Ao momeHma, Bcako HapyweHue Bb8 Bbarexug-
pamHua memaboauzbm, Bb3HUKHAAO uAu 3a NbpBu
nbm ycmaHoBero no Bpeme Ha GpemeHHocm, ce npu-
ema 3a 3A (2). Mpe3 2015 2. MexxgyHapogHama De-
gepauua no AkywepcmBo u luHekonrozua (FIGO), cbs-
gage npenopbKku 3a guazHo3a u noBegeHue no Bpeme
Ha bpemeHHocm, koumo caegBa ga 6bgam aganmupa-
Hu noBcemecmHo (4). Cnopeg max, >KeHume, 4uumo
cmolHocmu Ha kpbBHama 3axap 68 xoga Ha OITT ca
no-Bucoku uau paBHu Ha me3u 3a nocmaBaHe Ha guae-
Ho3a 3A (kpumepuu Ha C30), mpabBa ga 6bgam npu-
emaHu 3a 3A, HezaBucumo om cpoka Ha bpemeHHoCm-
ma. ToBa pa3geaeHue ce Haraza ¢ o2aeg Ha no-Bucokus
puck 3a naoga om HebaazonpuameH uzxog om 6Gpe-
MeHHOCmMmMma npu »eHume cbe 3A cnpamo me3u c [3A.

PuckoBeme 3a naoga no Bpeme Ha Bbmpeym-
pobHomo pa3zBumue ca cBbp3zaHu ¢ HUBomo Ha mau-
yuHama xunepzaukemus, koamo Bogu go emanHa
xunepaaukemus. 1o mo3u HavuH ce cmumyaupa ge-
maaHUA naHkpeac ga npou3Bexkga No-20AAMO KOAU-
yecmBo UHCYAUH, a OM Mam u u3pazeHo no-6bp3ume
memnoBe Ha pacmex u HecbomBemcmBue mexxgy
pazmepume Ha NAOga U 2ecmayuoHHama cegmuua
(go cmeneH Ha makpo3omua) ¢ HampynBaHe Ha mac-
MHa MbKaH, NPeguMHO abgOMUHAAHO Pa3NOAO>KEHA
(5-7). HekoHmpoaAupaHama maduuHa xunepzaaukemus
u paszBuaama ce hemaaHa xunepuHcyauHemusa Bo-
gam go Xunoz2aukemusa Ha HoBopogeHomo (8). Mak-
po3zomuama Ha naoga Bogu om cBoa cmpaHa go Hac-
mbnBare Ha mpaBmu no Bpeme Ha paxkgaHemo u pa-
MEHHA guCMOKUA, Kamo Yecmo e u noka3aHue 3a Lle-
3apoBo ceyeHue Kamo memog Ha pogopa3zpeweHue
(9). F3A e cBbp3aH ¢ noBuwer puck 3a HoBopogeHo-
MO om pecnupamopeH gucmpec, pemapgauusa UAu
Makpo3omus, noAuuyumemus, BpogeHu maaopma-
UUU, XUNOKaAUUemMUs, XUNOMazHe3uemus, No-mexKKo
npomuyawa >xbameruua (10). Aowuam 2aukemuyeH
KoHMpoA e omzoBapeH 3a 49,2% om nepuHamanHa-
ma cmbpmuocm npu HoBopogenomo (11). Hapywe-
Hama 2AloKo3Ha xomeocmasa no Bpeme Ha GpemeH-
Hocm uma cBoemo gbazompaldHo ompaxkeHue Bbp-
xy HoBopogeHomo. Ha no-kbcen eman om >xuBoma,
geuama Ha maudku, umaau 3A, ca ¢ noBuweH puck
om 3amabcmaBare, HapyweHua B 2Al0Ko3HUA moAe-
paHc - npeguabem, 3A mun 2 u cbpgeuHo-cbgoBu
3aboanBarua (10, 12-15).

Mo Bpeme Ha GpemeHHocmma >xeHume ¢ [3A
umam yBeauyeH puck 3a pazBumue Ha 2ecmauuoHHa
XunepmoHusn, npeekaamncua u ekaamncus (10). Caeg
npukatouBaHe Ha 6pemeHHocmma, me umam 40-60%
no-Bucok puck 3a pazBumue Ha 3A mun 2 npe3 caeg-
Bawume 5-15 2oguHu, cnpamo pucka om 15% 6 06-
wama nonyaauus (16, 17).

Xunepaaukemuama no Bpeme Ha GpemeHHOCM-
ma HecbmHeHO npegcmaBanBa 3anaaxa 3a malikama
u 3a naoga (2). CocmoaHuemo 6u MO2A0 ga ce KoHm-
poaupa upe3 uHguBugyareH nogxog, BrkaouBaw, xpa-
HumeaeH u gBuzameneH peXKum, KaKmo U UHCYAUH.
[MToHacmoawem AeveHuemo Ha [3A e ¢okycupaHo
ocHoBHO Bbpxy MOHUMOpPUpPaHe, OUeHKa U KOHMPOA
Ha KpbBHama 3axap. B kAuHUUHama npakmuka ce u3-
cregBam gBa muna nokazameau - kpbBHa 3axap u
2AUKUpaH xemoeArobuH (HbA;.) - nokazamea, gaBauy
OUEHKa Ha 2AuUKemuama 3a No-gbabe nepuog om Bpe-
me. Bceku nokazamea uma cBoume Hegocmambuu.
KpbBHama 3axap 3aBucu om mHoxkecmBo chakmopu
- XpaHeHe, ncuxuyecko cbcmoaHue, cmpec. Ta Bapu-
pa 3Ha4yumo B8v68 Bpememo, koemo a npaBu Hegocma-
MbBUYHO MOYEH NoKa3ameA 3a USAOCMHUA 2AUKEMU-
YyeH KOHMPpoA. 3a pa3zauka om 3A, kbgemo HbA, . ce
uznoazBa kamo pymuHeH guazHOCMUYEeH noka3a-
mea, npu 3A HezoBama poaa He e gokazaHa. Cmou-
Hocmume Ha HbA, . no Bpeme Ha GpemeHHOoCcmma ce
Bauaam om ckbceHua noay>xkuBom Ha epumpouumu-
me u peaamuBHama aHemus 6 pe3yamam Ha xemogu-
Aayuuama (18). TaukupaHuam xemoz2rnobuH gaBa un-
hopmauun 3a npegxogHume 2-3 meceua, Koemo 20
npaBu nokazamea ¢ Hucka 4vyBcmBumeaHocm no
Bpeme Ha 6pemeHHocm. Om gpyza cmpaHa, 2AuKUpa-
Hemo Ha npomeuHume u 8 yacmHocm Ha aAbYMUHa,
gaBa uHgopmauua 3a 2AUKEMUAMA CamMO 3a NPegxog-
Hume 2-3 cegmuuu. ToBa 20 npaBu no-uyBcmBume-
AEH NOKa3ameA 3a 2AUKEMUYEH KOHMPOA NpuU egHo
guHamu4HO cbCcmosnHue, kakBomo e GpemeHHocmma.
B gonwbaHeHue, 2aukupaHusm aabymun (FA) He ce
Bauae om noaykuBoma Ha epumpouumume. B npo-
yuBanemo HAPO (Hyperglycemia and adverse preg-
nancy outcome), Ha 6a3ama Ha KOemo ca u3zpageHu
Hacmoawume npenopbku Ha IADPSG 3a ckpuHuH2
3a [3A, He ce npegaazam acHU cMoUHOCMU NO OMHO-
WeHue Ha nokazameAume 3a OueHKa Ha 2AUKeMU4HUA
KOHMpOA. A0 momeHma He e Bb3npuema cmolHocm
Ha HbA;. uau TA 3a nocmaBare Ha guazHo3a 3A.

1. Fraukupan xemoanobuH (HbA; )

IAukupaHuam xemo2AobuH ce hopmupa nNpu He-
eH3umHo cBbp3BaHe Ha 2aoko3ama ¢ N-mepmuHas-
Hua BaauH Ha B-Bepu2ama Ha xemoz2r0b6uHa. Tol Kamo
npogbAKumeaHocmma Ha >kuBoma Ha yepBeHume
kpbBHU kKAemKu e 120 gHu, mo HbA,. gaBa ompake-

16

Engokpuronoaug mom XXI Ne 1/ 2016



HUE 3a 2AKO3Hama KOHUeHmpauus 3a npegxogHume
2-3 meceua (19). YemanoBeHo e, ue 50% om HbA,; . om-
pazaBa HuBomo Ha eaukemusma 3a npegxogHua 1 me-
ceu; 25% - 3a nocaegHume 1-2 meceua u 25% - 3a noc-
AegHume 2-4 meceua. MAukupaHuam xemo2A00uH A, e
ymBbpgeH B KAUHUYHamMa npakmuka nokazamea,
npegcmabasBaw, ,3AameH cmaHgapm®“3a oueHka Ha
2AUKEMUYHUA KOHMPOA Npu Auua cbe 3A (20).

[Mpe3 20082. Ha cpewa Ha MexxgyHapogeH ekc-
nepmeH komumem, BkaouBaw, npegcmaBumeau Ha
AmepukaHckama Auabemna Acoyuauua (ADA), Mex-
gyHapogHama Auabemna (Degepauua (IDF) u EBpo-
nedckama Acouuauusa 3a M3yuaBaHe Ha Auabema
(EASD), ce ymBoprkgaBam npenopbku OMHOCHO po-
Aama My 3a guacHo3dama Ha 3A. CveracHo max,
HbA,. 2 6,5% e guaezHocmuueH Kpumepud 3a nocma-
BaHe Ha guaeHo3za 3A. M3caegBanemo Ha HbA,,
mpabBa ga e npoBegeHo ¢ AabopamopeH memog,
Kolmo e cepmudcpuuyupaH om HauuoHaaHama [Mpoe-
pama 3a CmaHgapmu3upaHe Ha [AUKupaH Xemo2A0-
6uH - NGSP (National Glycohemoglobin Standarti -
zation Program). Tecmbm mpa66a ga 6bge noBmo-
PEH C U3KAIDYEHUE Ha CAyuYaume, KO2amo ca HaAuue
CUMNMOMU Ha XUnepaAuKemua UAU cAyvalHa kpbBHa
3axap = 11,Tmmona/a (21). Ha 6azama Ha mo3u gok-
Aag ADA 8 cmapgapmume cu 32 MEQUUUHCKU 2pUXKu
npu 3A om 2010 2. BvBexga HbA;. kamo guaeHoC-
muueH Kpumepud 3a 3A, Kamo guazHo3ama ce noc-
maBa npu cmolHOCMU Ha nokazameaAa 2 6,5% (22).
B Hauaromo Ha 2011 2. C30 nybaukyBa gokaag, cbe-
AacHo kotimo HbA ;. ce BvBexxkga kamo cpegcmBo 3a
guazHo3a Ha 3A npu npazoBa cmolHocm 6,5%. [o-
couBa ce, ue nog ma3zu cmolHoCcM He ce u3kAtouBa
HaAuvyuemo Ha 3A, guaezHocmuuupaH Ha 6a3zama Ha
uzmepBaHemo Ha kpbBHama 3axap (23). HapacmBa u
He2080moO npuAo>KeHUe npu oueHKa Ha npeguabem-
Hume cbcmosaHua (HbA;. 5,7-6,4%) (24), kamo 3a
6bacapckama nonyaayua TaHkoBa u korekmuB onpe-
geaasm cmolHocm Ha HbA,. Hag 5,5% (onmumaaHa
yyBcmBumeaHo u cneyuduvHocm), a 3a nocmabaHe
Ha guazHo3a Ha 3A - cmoldHocm Hag 6,1% (25).

Tol Kamo bpemeHHUME >KeHU Hal-4ecmo He ce
BrkatouBam 8 npoyuBaHug, NO-MaAKO gaHHU Ca HaAUY-
HU 3a 3HayeHuemo Ha HbA,. 6 kAuHuYHama npakmu-
ka. Om npoBegeHume npoyuBaHua u memaaHaAu3u
ce ycmaroBaBa 3Havuma u HezaBucuma Bpb3ka mex-
gy HuBama Ha HbA;. u yecmomama Ha [3A, koamo
ce npocmupa u 8 guanazoHa om cmMoUHOCMU Ha No-
Ka3ameAa Nog xapakmepHume 3a 3axapeH guabem
(26, 27). B Hawu u3caegBaHua ycmaHoBuxme 3Hauu-
mo no-Bucoku HuBa Ha HbA,. 68 2pyna c 3A cnpamo
KOHMpPOoAHA 2pyna. Te3u cmolHocmu ca 3Ha4uMo no-
HUCKU cnpamo onucaHume 8 Aumepamypama npu na-
uueHmu ¢ HoBoguazHocmuuupaH 3A. MNopagu masu
NnpuyuHa e HeobXoguUMO onpegeanaHe Ha omgeAHa

npazoBa cmouHocm Ha HbA, . 3a guaezHocmuuupaHe
Ha I3A u uznoazBaHemo G kamo cpegcmBo 3a ckpu-
HUH2 Npu HapyweHusa B 2AIOKO3HUA MOAepaHC No
Bpeme Ha GpemeHHocm. CbyemaHue Ha onMmumaAHa
yyBcmBumeaHocm (64,7%) u cneuyudpuyHocm (62%)
gokazaxme npu npazoBa cmoldHocm Ha HbA;. =
5,6%. Npu mazu cmotHocm, obaue, B okoro 1/3 om
cAyyaume ce noayduxa gpaswuBo HezamuBHu, a 6
gpyea 1/3 paawuBo nozumuBHu pe3yamamu. Aume-
pamypHuUmMe gaHHU co4yam, Ye Npu me3u >KeHu, KOou-
MO Wwe oCcmaHam HeguazHOCMUUUPaHU, PUCKbM 3a
pazBumue Ha HebGAazonpuameH u3xog om GpemeH-
Hocmma e muHumareH (28). CaegoBameaHo, XeHu-
me, koumo nonagam 6 udmepBara 5-6% 3a HbA,,
mpa66Ba ga npoBegam OITT. Mathiesen u koaekmu6
ycmanoBaBam npazoBa cmolHocm Ha HbA,. 5,6%,
Kamo cnopeg max Hag ma3u cmouHocm ce Habaoga-
Ba 3-kpamHo yBeauueH puck om makpo3omua Ha NAO-
ga u 6-kpamHo no-Bucok puck om HeoHamaAHa Xu-
nozaukemus (29). NogobHO Ha nocouyeHume pe3ya-
mamu, Rajput u korekmuB ycmanoBaBam cxogHu
cmouHocmu Ha HbA; . (5,95%) 3a nocmaBaxe Ha gu-
azHo3za 3A u cbuemarue Ha onmumaaHa vyBcmOBu-
meAHocm u cneuudpudHocm npu HbA,. 5,45% (30).
Om gpyea cmpaHa, ycmaHoBuxme 3HaYUMa NOAOXKU-
meaHa Bpb3ka mexkgy HbA, . u naazmeHama 2ao0ko3a
Ha 2AagHo, Kakmo u Ha 120 muHyma 6 xoga Ha OITT.
Te3u gaHHu couam, ye gBama memoga ce gonbaBam.
MNogobHu pe3yamamu ce ycmarHoBaBam u B 2oaam
6pol npoyuBaHua, yuamo ocHoBHa uea e onpegeaa-
Hemo Ha npazoBa cmoldHocm Ha HbA,. npu npegua-
6emHume cbCcmMoAHUA (HapyweHa 2AUKeMuA Ha 2Aag-
HO U/UAU HapyweH 2AlKo3eH moaeparc) (31). Te3u
gaHHU Hu gaBam ocHoBaHue ga npegnoaAazame, ye
I'BA c npaBo bu mo2bA ga ce pazeaexkga Kamo npegu-
abemHo cbcmosaHue, nogobHo Ha HIT u HIT.
O'Shea u koaekmuB onpegeaam mpumecmbp-
cneuudpuuHu HuBa Ha HbA, . Ha 6a3ama Ha u3caegBa-
He Ha 311 >keHu, om koumo 246 bpemeHHU 6e3 3A u
65 HebpemeHHU KOHMpoAu (32). Te 2u pa3zgeaam Ha
3 2pynu, cnopeg 2ecmavuoHHama B6v3pacm - |, Il u
Il mpumecmbp. OnpegereHu ca pepepeHmMHU cmodu-
Hocmu Ha HbA, . 3a 3gpaBume koHmpoau - 4,8-5,5%,
3a | mpumecmuvp 4,3-5,4%, 3a Il mpumecmbp 4,4-
5,4% u 3a lll mpumecmvp 4,7-5,7%, kamo HuBama Ha
HbA; . ca 3Ha4UMO NO-HUCKU CNPAMO KOHMPOAHA 2py-
na. MNMpoBexgaiku pempocnekmuBeH aHaau3, me yc-
maHoBaBam, ue npu 46% om nayueHMKUMe, KOUMO
ca ¢ guazHocmuuupaH [3A cnopeg Kpumepuume Ha
IADPSG (uznoaszBaHa koxopma om npoyuBaHemo
HAPO), e 6uro gocmambyHo u3zcregBaHemo Ha
HbA,. (DCCT 2 5,4%). Mopagu ma3u npuduHa, aBmo-
pume npenopbuBam pymurHomo BbBexgare Ha u3-
caegBane Ha HbA, . npe3 Il mpumecmsbp om bpeme-
HOoCcmma Kamo guazHocmuyeH mapkep 3a [3A. C
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BvBexkgaHemo my B KAUHUYHaMa nNpakmuka we Ha-
maree 6poam Ha npoBexxgaHume OITT (32).

F'AuKupaHuam xemo2A06uH Bce owe He e npuem
Kamo noka3amea 3a guazHocmuuupare Ha [3A. 3Hae
ce, ye HUBOMO My e NOHUWXKEHO, KOEMO € pe3yamam
om emo-naaueHmapHama 2Al0KO3Ha ymuau3auus,
CcKbCeHua noAykuBom Ha epumpouumume u Npu No-
Beuemo 6pemeHHocmu ¢ guabem - nogobpeH 2Auke-
mudeH koHmpoa (33, 34). Bonpeku moBa, Hakou npo-
yuBaHua cpeg 6pemeHHu cbe u 6e3 3A ycmanoBaBam
nokauBare Ha HbA,. om Hauaromo Ha Bmopusa u mpe-
mua mpumecmbp (34, 35). EguH om 2aaBHume Hegoc-
mambuu Ha HbA;. e, ue ce HabaiogaBam GudpazHu
npomeHu 6 HUBomo my no Bpeme Ha GpemeHHOCM,
Kakmo u Hal-Hucko HuBo, ycmaHoBeHo npe3 24 zec-
mauuoHHa cegmuua (36]. Om gpyza cmpaHa, 3a pazau-
ka om aabymuHa, HuBomo Ha HbA;. ce nokauBa npu
HaAUYUEMO Ha >KeAa3o-gepuuumHa aHemus, kakBamo
uyecmo ce HabatogaBa no Bpeme Ha GpemeHHocm, He-
3aBucumo om HuBomo Ha kpvBHama 3axap (35).

[pu >kxeHume, koumo umam [3A u npu me3u, Ko-
umo umam noBuweH puck 3a pazBumue Ha MakbB,
HbA, . moxxe ga 6bge nokazamea 3a HebAazonpuameH
u3xog om BpemeHHOCMMa u/UAU NOCMNAPMAAHO Pas-
Bumue Ha 3A. Bbnpeku HampynaHume gaHHU, gO MO-
MEHMa HAMa U32pageHu Npenopbku 3a uznoa3BaHe Ha
HbA; . 6 guazHocmuuHua nogxog npu 3A.

2. ®pykmo3samuH

Mo Bpeme Ha BpemeHHocm, 3a NbpBu NbmM npe3
1977 2. Peterson onucBa 2AukupaHe Ha npomeuHu,
KOUMO ca € no-kpambk noAy>kuBom cnpamo xemoe-
AODUHa U Koumo Guxa mozAu ga Hbgam mapkep 3a
2AuUKemudeH KoHmpoa (37). Tod ycmaroBaBa, ve aa-
6ymuHbM € npomeuH, koimo npemubpnaba B Hal-20-
AIMa CMENEH 2AUKUpaHe, Kamo Nog mepmuHa pyk-
mo3amuH ce Bb3npuemam 2AUKOAABYMUHBM U Mo-
maAHUAmM,/obwW, 2AUKUpaH NPOMeUH.

M ppykmo3amuHbm, U 2AUKUPAHUAM XEMO2AO-
6uH ce uznoazBam 3a oueHka Ha 2AUKEMUYHUA KOHM-
POA, HO MbU Kamo noAykuBombM Ha 2AuKUpaHua
Xemo2A00uUH e 6-8 cegmuuu, mou ompazaBa 2auke-
MUYHUA KOHMPOA 3a No-gbAb2 nepuog om Bpeme,
CNpamo opykmo3zamuHa, yutimo noaykuBom e camo
2-3 cegmuuu. 3apagu kpamkua noAy>kuBom Ha gpyk-
mo3amuHa, mou e ¢ no-2oAama vyBecmBumearocm no
omHouweHue Ha 6bp30 HacmbnBawume npomeHu B
xoga Ha GpemeHHocmma. Bwvnpeku Bucokama cu
yyBcmBumeaHocm, obauve, PpYKmMo3zamuHbmM He ce
HaAaza Kamo guazHocmuyeH nokazameA 3a [3A.
Agarwal u korekmuB npu uzcaegBaHe Ha 849 Gpe-
MeHHU >keHu, ycmarHoBaBam Bucoka uyBcmBumea-
HOCM, HO HUCKA CNeuyugUYHOCM, KOemo HaAaza npo-
BexxgaHe Ha OITT npu Bceku 4 om 5 xeHu, Koumo ca
nomeHyuaAHu 3a pazBumue Ha [3A (38).

3. F'aukupan anbymuH (FA)

lAukupaHuam arbymuH e KemoamuH, Kolmo ce
obpa3yBa npu HeeHzumHa peakuusa Ha cBbp3BaHe
mexxgy yemupu AuzuHoBu yuacmbka Ha aAbymuHa C
2atokozama. Ob6pazyBa ce no cxogeH mexaHu3bm Ha
HbA,. Ho agpuHumem®bm 3a cBbp3Bare Ha arbymu-
Ha C 2Al0KO3ama e 4,5 nbmu no-20AAM CNpAMO MOo3u
Ha xemozaobuHa ¢ 2atoko3ama (39). Tl Kamo noAy-
>kuBombm Ha A e okoAo 14 gHu, moU we e nokaza-
meA 3a 2AUKEMUYHUA KOHMPOA 3a npegxogHume 2-3
cegmuuu cnpamo npegxogHu 2-3 meceua 3a HbA; .. B
gonbAHeHUe ce cmama, Ye A e no-gobbp nokazamea
3a hocmnpaHguaaHama KpbBHa 3axap cnpamo HbA, .
(35). bBpemeHHOCMMA € gUHAMUYHO CbCMOAHUE, KOe-
mo u3uckBa nocmosaHeH KOHMpPoA u nopagu moBa
I'A we ompa3zaBa no-gobpe HuBomo Ha 2aukemusama.
[Npu HOpMaAHO Npomuyawa BpemeHHOCM, XXeAe3HU-
am gecpuuum npozpecupa hocmeneHHo, koemo Bo-
gu u go parwuBo no-Bucoku HuBa Ha HbA,.. ToBa
npaBu HbA, . HegocmoBepeH nokazamena, Hal-Beue 6
KpalHume emanu Ha 6pemeHHocmma. MNpu ek3o2eH-
HO 3anbABaHe Ha HuBama Ha »keaa30, makuBa npome-
Hu 6 HuBomo Ha HbA;. moeam ga He ce Habaloga-
Bam. Om gpyea cmpara, Hashimoto u compygHuuu
gokazBam, ye TA He ce Bause om >eAe3Hua gedu-
uum u aHemuama no Bpeme Ha 6pemerHocm (40). He
mpabBa ga ce npeHebpezBa pakmbm, ve A ce Bau-
ae om memaboauzma Ha aabymuHa. C ocobeHo BHu-
maHue mpa66Ba ga ce pazeaexkgam cayuaume Ha Hed-
pO3€eH CUHgPOM, KaKmo u ¢ HapyweHusa 68 mupeoug-
Hama pyHKuuAa.

B gpyeo npoyuBare Ha Hashimoto u compygHu-
Uu, UMaWo 3a ueA ga aHaausupa Bpb3ikama mexgy
nokazameaume 3a 2AukemuudeH KoHmpoa (HbA;. u
I'A) u uzxoga om 6pemeHHocmma, aBmopume ycma-
HoBaBam auHelHa 3aBucumocm mexgy A u HebAa-
2onpuameH u3xog om GpemeHHocmma (39). ABmo-
pume 63emam 2opHama peepeHmHa cmolHOCM Ha
nokazameaume 3a 2AUKEMUYEH KOHMPOA Npu Hop-
MaAHO npomuydawa 6pemeHHocm (HbA;. 5,7% u TA
15,7%), a no omHoweHue Ha HeoHamMaAHUME YCAOXK-
HEeHUA - Yecmomama Ha HeoHamaAaHa XunozAukemus,
noAULUMEMUA U pecnupamopeH gucmpec CUHgPOM.
YcmanoBaBam no-Bucoka wecmoma Ha ycao>kHeHuA
npu cmouHocm Ha A >15% cnpamo cmolHocm
<15,7%. TakaBa AuHelHa 3aBucumocm He ce ycmaHo-
BaBa npu >keHume ¢ HbA ;. >5,7% cnpamo <5,7%. AB-
mopume cmamam, ye ca HeobXogumMu gonbAHUMEA-
HU aHaAU3U, KakKmo U OUEHKAa Ha »KeAe3Hua cmamyc,
Ho [A ce e oKka3aA no-HageXXgeH nokazameAa NO om-
HoweHue Ha HebAazonpuamuua u3xog om Gpeme-
Hocmma (39).

[NMpu nauueHmu cbc 3A mun 1 uau mun 2,
Yoshiuchi u compygHuuu nomBspxxgaBam Bpb3ka-

18

EHgokpuHonoeus mom XXI Nel/ 2016



References

ma mexgy A u kpbBHama 3axap u mexgy HbA;. u
kpbBHama 3axap, kamo A e 6ua no-gobbp nokasza-
meA 3a MOHUMoOpuUpaHe Ha kpbBHama 3axap npu na-
yueHmume cbe 3A (41).

3akAloyeHue

[AuKupaHuam xemo2A00UH He e moueH nokaza-
meA 3a OugeHKa Ha 2AuKemuama npu Bcuuku nayuex-
mu cbe 3A, [Npu onpegeaeHu nayueHmu ce HabAtloga-
Ba 2aukemuuHa ,gynka“’, Kamo napareAHOMO U3CAeg-
Bane Ha A u HbA,. 6u garo no-mouHa oueHka 3a Hu-
Bomo Ha eaukemuama.

Cuumame, ye camocmosameAaHomo u3noa3BaHe
Ha HbA ;. He moxe ga 6bge npenopbyaHo 3a hocma-
BaHe Ha guazHo3a I3A. MNpu cmolHocmu Ha HbA,
mexgy 5 u 6% mpabBa ga ce npoBege OITT. Haau-
ue ca peguua pakmopu, koumo npaBam HbATc Heb-
Aa20oHageXkgeH mapkep 3a CKpuHuHe2 3a [3A, yacm om
KOUmMO ca ckbceHuam noayxuBom Ha epumpouumu-
me, penamuBHama aHemus 6 pe3yamam Ha xemogu-
Ayuuama, 2ecmavuoHHama cegmuua, 8 koamo ce u3z-
caegBa, HaauMUEMO HA YEeCmMo cpewaHa >keaa3o-ge-
puyumHa aHemun. M3zcaegBaHemo Ha A kamo noka-
3amea 3a ougHKa Ha 2AUKeMUYeH KOHMPOA MOXe ga
gonpuHece Kakmo 3a guazHo3a Ha 3A, maka u 3a mo-
HUMOPUPAaHEe Ha 2AUKEMUYHUA KOHMPOA npu bpemen-
HU >eHu ¢ 3A u cbe 3A. Kpamkuam noayxkuBom Ha
I'A gaBa npegumcmBo npeg HbA;. npu egHo guHa-
MUYHO CbCcmosaHue, kakBomo e 6pemeHHocmma. He-
06xogumo e npoBexkgaHe Ha enugemMuOAO2UYHO U3C-
AegBane, ¢ koemo ocBeH ga 6bgam uzpabomeHu pe-
hepeHmMHU cmoUHOCMU, ga Ce gokKake poAama Ha
F'A no Bpeme Ha GBpemeHHOCM.
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Pesiome

CuHgpombm Ha noAukucmo3zHu atuHuuu (PCOS) e Hal-uecmama eHgokpuHonamusa cpeg >keHume 6 penpo-
gykmuBHa Bvb3pacm. Npu okoro 20-60% om xeHume ¢ PCOS ocBen oBapuaana ce u3zaBaba u HagbwbOpeuHo-
KopoBa xunepaHgpozeHemus, KOAMo ce xapakmepu3upa ¢ noBuweHu cepymHu HuBa Ha DHEAS.

Lleama Ha Hacmoawomo npoyuBare e ga ce aHaauzupam HuBama Ha DHEA-S u Bpb3kama um ¢ KAUHUYHU
u AabopamopHuU noka3zameau cpeg 6bAa2apcka honyaauua >xxeHu ¢ PCOS.

Mamepuaau u memogu. MNpoyuBaHemo o6xBawa 70 xeHu ¢ PCOS u koHmMpoAHa 2pyna om 22 cbomBem-
cmBawu no Bb3pacm u BMI kauHuuHo 3gpaBu sxenu. Mpu Bcuuku yyacmHuuku 6 npoyuBaHemo ca uzcaegBa-
Hu 6a3aaHu HUBa Ha naazmeHa 2atoko3a (FPG), 06w, xonecmepoa (TC), HDL-xoaecmepoa (HDL-C), mpuaauugepu-
gu (TG), uncyaut (IRI), AymeurHuzupaw, xopmoH (LH), dpoaukyao-cmumyaupaw, xopmoH (FSH), npoaakmun (PRL),
ecmpaguoa (E2), aHgpocmeHguoH (A4), mecmocmepoH (T), cekc-xopmoH cBbp3Baw, 2a06yaun (SHBG), gexug-
poenuaHgpocmepoH cyagpam (DHEA-S) u 24-uacoBa kopmu3zoaypua. M3uucaeHu ca BMI, LDL-xoanecmepoa (LDL-
C), coomHoweHue LH/FSH, cBo6oger aHgpozeHeH uHgekc (FAI) u HOMA-.uHgekc - no obwonpuemu opmy-
Au. Ha Bcuuku yyacmuuuku 8 npoyuBaHemo ca onpegeaaHu KoaudecmBo u npoueHmM macmHa mbKaH nocpeg-
cmBom npogpecuoHareH BuoumnegaHceH aHaAu3amop Ha meAecHua cbemab (anapam Tanita BC-420).

Pe3yamamu. HuBama Ha aHgpoeeHume, cbomtowenuemo LH/FSH, uncyaunom u HOMA-uHgekcoem ca cue-
HugukaHmHo no-Bucoku npu >xeHume ¢ PCOS cnpamo konmpoaume. Caeg pa3zgeAaaHe Ha nauueHmkume c
PCOS cnopeg Bb3pacmma ycmaHoBuxme, ve ¢ HuBa Ha DHEA-S Hag 2opHama pedepeHmHa 2paHuua ca 18
(25,7%) om >xeHume ¢ PCOS u 2 (9,09%) »eHu om koHmpoaHama 2pyna (x*> = 2,72; P=0,0992). CmodHocmu Ha
17-OHP Hag 1,3 ca peazucmpupanu npu 17 (24,3%) om >xeHume c PCOS u npu egHa xeHa (4,54%) om koHm-
poaHama 2pyna (x? = 4,14; P=0,0418). INpu pazgeraHemo Ha navuueHmkume cnopeg BMI He ce ycmaroBu 3Ha-
yuma pazauka 6 HuBama Ha DHEA-S u 17-OHP, Bbnpeku Bucoko cuzHugukaHmHume omkAoHeHus 8 mapkepu-
me 3a UHcyAauHoBa pe3ucmeHmMHOCM U AUNUgHUA NPOOUA.

3akatoyerue. 13caegBaHemo Ha HagbvbbpeuHokopoBume aHgpozeHHU npekypcopu npu >keHu ¢ PCOS e
Ba>kHO 3a KAUHUYHamMa npakmuka ¢ 02Aeg KOMNAEKCHa oueHKa Ha akmyaaHomo u cBoeBpemereH uzbop Ha nog-
xogawo mepaneBmuuHo noBegeHue npu xeHume ¢ PCOS.

KarouoBu gymu: PCOS - HagbwvbpeuHokopoBa xunepaHgpozeHemun — gexugponuaHgpoCcmepoH cyagham

BbBegeHue HOpEes, NOAUKUCMO3HO NPOMEHEHU AUYHUUU, Kamo
yecmo ce cbnbmcmBa om uHgepmuAaumem, Hag-
HOpMeHO me2A0 u 3amabcmaBare, HapyweHua Bv6
Bbeaexugpamuua u aunugHua memaboauzom (2). Xe-
mepozeHHocmma 6 uzaBama Ha PCOS Haraza npegu
nocmaBaHe Ha guazHO3ama ga ce u3zkAlodam gpyau

CuHgpombm Ha noaukucmo3Hu aduHuuu (PCOS)
e Hal-yecmama eHgokpuHonamua cpeg >keHume 6
penpogykmuBHa Bb3pacm (1). M3a6aBa ce ¢ kauHuu-
Ha u/UAU BUOXUMUYHA XUNepaHgPO2EHUs, OAU20/ame-
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npuduHu, Bogewu go PCOS-nogobeH peHomun - Ha-
pyweHua 6 mupeougHama cyHkuua, 8 nporakmuHo-
Bama cekpeuus, 68 HagbbbpeuHama cmepougHa npo-
gyKuusa u gp. lNamoezeHe3ama Ha cuHgpoma ocmaBa He-
ACHA, HO Ce Npuema, Ye ocHOBHUME eHgOKPUHHU om-
KAoHeHus, Bogewu go pagHoobpazHume my peHomun-
Hu npoaBu ca uHcyaunoBama pe3ucmeHmHocm u Xu-
nepaHgpozeHemuama. [pu okoao 20-60% om >keHume
¢ PCOS ocBen oBapuanHa, ce uzaBaBa u HagbbbpeuHo-
kopoBa xunepaHgpozeHemus, KOAMO Ce Xapakmepu3u-
pa ¢ noBuweHu cepymHu HuBa Ha DHEAS (3).

Kopama Ha Hag6b6peuHume >xxae3u npou3Berkga
MpU CMepoUgHU XOPMOHa C pa3AuYyHa aHgpO2eHHa
akmuBHocm - gexugpoenuaHgpocmepoH (DHEA),
aHgpocmeHguoH (A4) u mecmocmepoH (T). 3Hauu-
meaHa yuacm om DHEA ce cyacpamusupa ype3 eH3u-
ma DHEA cyagpompaHcgepaza (DHEA-ST) u noayue-
Hua DHEA-cyadpam (DHEA'S) ce ocBobo>kgaBa B kpb-
BoobpaweHuemo. Maaka yacm om DHEA ce mema-
6oauzupa go A4, kamo moBa npegcmabaaBa noumu
uaromo KoaudecmBo A4 (4). Ao ckopo ce npuemawe,
ye HagbbOpeuyHama kopa He npou3Bexga T, HO He-
omgaBHawHu npoyuBaHua nokazBam, ye maaku Ko-
AudecmBa om Mo3u MOWweH aHgpoz2eH mo2am ga 6b-
gam cuHmes3upaHu gupekmHo om HagbbbpeyHama
Kopa caeg eH3umHo Bb3getcmBue Bbpxy A4 (5).

MNpu gpuzuoroc2uuHu ycaoBua HagbbOpeuHama ko-
pa e c gocma No-MaAbK aHgpPO2EHEH NOMEHUUAA Oom
atuHuyume. Tlpu >KeHume aHgpo2eHUme CcAy>Kam
2aaBHo kamo npekypcopu 3a GuocuHmesa Ha ecmpo-
2eHu u mexHume HuBa 3anouBam ga HamaraBam 3-4
20gUHU npegu meHonay3ama (6). Kakmo npu 3gpaBu
»KeHu, maka u npu nauyuenmkume c PCOS ce Habato-
gaBa 3HayumeareH cnag 6 HagbbOpeyHama aHgpo-
2eHHa npogykuua caeg 30 2. Bb3zpacm (7). bazaaHu-
me cepymHu HuBa Ha at4yHukoBume aHgpozeHu, oba-
ye, camo Aeko ce noBauaBam u ocmaBam cpabHu-
meAHO cmabuAHu go meHonay3ama (8).

Lleama Ha Hawemo npoyuBaHe e ga ce aHaAU3U-
pam HuBama Ha DHEA-S u ga ce nombpcu Bpb3ikama
UM C HAKOU KAUHUYHU U AabopamopHU noka3ameau
npu 6bAa2apcka nonyaauua xkeHu ¢ PCOS.

Mamepuaau u memogu

MpoyuBanemo e npoBegeHo npu 70 nayueHmMKu
¢ PCOS, xocnumanausuparu 8 KauHuka no EHgokpu-
HoAoz2ua u boaecmu Ha obmaHama npu YMBAA ,,CB.
leopau”, MY, MaoBguB u koHMpoaHa 2pyna om 22
KAUHUYHO 3gpaBu »eHu, cbomBemcmBawu no 6b3-
pacm u BMI Ha nauuenmkume ¢ PCOS. lNpoyuBate-
mo e ogobpeHo om Komucuama no MeguuuHcka
Emuka npu MY, MNMroBguB u Bcuuku yuyacmHuuku ca
geKkAapupaAu NUCMEHO CbaAacue 3a yvacmue. Auae-
Ho3zama PCOS e nocmaBaHa cnopeg m. Hap. Pomep-
gamMCKu Kpumepuu - HaAuyue Ha NoHe 2, om CAegHU-
me 3: KAUHUYHA U/uAu BuoxumuuyHa xunepaHgpoze-
HUf, 0OAU20/ameHopen, exo2padpCcku gaHHU 3a NOAU-

KUCMO3HO npomeHeHu aluHuuu. M3caegBaHuama ca
u3zBoupwbBaru 6 paHHa goAaukyauHoBa paza - 2-5-mu
geH cAeg CNOHMAHHO NOAYYEH MEHCMPYAAEH UUKBA
U go 7™Mu geH cAeg npo2ecmepoH UHgYuupaHo om-
nagHo kbpBeHe.

AabopamopHu u3zcregBaHua. bazaaHu HuBa Ha
naazmeHa e2aioko3a (FPG), obw, xoaecmepon (TC),
HDL-xorecmepoa (HDL-C), mpuaauuepugu (TG) ca
uzcaegBaHu Ha KAUHUYHO-XUMUYEH aHaAu3amop
Konelab 60i, Thermo Electron Corporation ((DuHAaH-
gus). VMimynopeakmuBer uHcyaun (IRI), aymeuHu3u-
paw, xopmoH (LH), cdoaukyro-cmumyaupauwy, XopmoH
(FSH), ecmpaguoa (E2), aHgpocmeHguoH (A4), mec-
mocmepoH (T), cekcxopmoH cBbp3Baw, 2A06yAuH
(SHBG), gexugpoenuaHgpocmepoH cyagpam (DHEA-
S), 24-yacoBa kopmu3zoaypua u npoaakmuH (PRL) ca
onpegeAaHU Ype3 XeMUAYMUHUCUEHMEH UMYHOAOR2U-
yeH anaau3 (CLIA) ¢ nomowma Ha aHaAuzamop
ACCESS Immunoassay System, a 17-xugpokcu npozec-
mepoH (17 OHP) - upe3 ELISA memog. AonbAHUMeEA-
Ho ca u3uucaaBarHu BMI, LDL-xorecmepon (LDL-C), cb-
omHoweHue LH/FSH, cBob6ogeH aHgpoezeHeH uHgekc
(FAI) u HOMA-uHgekc - no obwonpuemu hopmyau.
Ha Bcuuku yuacmuuuku 8 npoyuBaHemo ca onpegeas-
HU KoAudecmBo U npoueHM MacmHa MbkaH NOCpPeg-
cmBom npogecuoHareH buoumnegaHceH aHaau3zamop
Ha meAaecHua cbemaB (anapam Tanita BC-420).

YcaoBue 3a BrkatouBare 8 npoyuBaHemo e aunca Ha
OCMpuU U XpOoHUYHU cbhbmcmBawu 3aboaaBaHus u
npuem Ha megukameHmu, noBauaBawu Bvarexugpam-
HUA U AUNUgHUA MemaboAU3bM, MEAECHOMO Me2A0 U
XOPMOHaAHUME NoKa3ameAu npe3 nocaegHume Had-
marko 3 meceua. He ca BkaouBaHu >keHu CcbC 3HauuU-
meAHO omKAoHeHue 8 meaecHomo meaao (BMI nog 18
u Hag 40 k2/m?). 3a uzkaouBaHe Ha HagbbLOpPeUHOKOpO-
Ba namoaozuq, npu HAKOU OM NauueHmMKume e Npo-
BexxgaH cmumMyAauUOHeH UAU CynpecuoHeH mecm.

Cmamucmuydeckama obpabomka e u3BbpweHa
cbc codpmyepeH nakem IBM SPSS Statistic 20. Pe3ya-
mamume ca npegcmaBeHu kKamo cpegHa apumme-
MmuyHatcmaHgapmHa 2pewka Ha cpegHama apumme-
muuHa (meanxSEM). Npuem e koedpuyueHm Ha go-
Bepumeanocm (Cl) 95% u HuBo Ha 3HaYumocm
P<0,05. Cnopeg paznpegeareHuemo Ha npomeHAuBu-
me u 20AemuHama Ha u3caegBaHume 2pynu ca u3z-
noA3zBaHu napamempuyHU UAU HenapamempuyHu me-
Mogu 3a aHaAu3.

Pesyamamu:

M3caegBaru ca 70 >xeHu ¢ PCOS Ha Bb3pacm om
16 go 39 2. (cp. Bvzpacm 25,06%0,69 2.) u BMI mex-
gy 18 u 39,5 ke/m? (cp. BMI 26,50£0,83 ke/m?) u KOH-
mpoAHa 2pyna om 22 KAuHuuHo 3gpabu xeHu, cbom-
BemcmBawu no Bv3pacm (om 20 go 34 2., cp. Bb3-
pacm 26,78+1,7 2., P>0,05) u BMI (om 18 go 28,1
K2/Mm?, cp. BMI 23,36%1,4 k2/m?, P>0,05). Pesyamamu-
me om npocaegaBaHume nokazameau ca npegcma-
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BeHu B Tabauuu 1-4.

[Npu napamempuueH KopeAauUuoHEeH aHaAu3 ce no-
AyYUXa CAEgHUME CUZHUPUKAHMHU KopeAauuu: 3a
DHEA-S - noaoxxumeaHu ¢ T (R=0,717; P<0,01), FAI
(R=0,558; P<0,01), 17-OHP (R= 0,623; P<0,01), A4
(R=0,558; P<0,01), cBobogeH kopmu3zona B ypuHa (R=
0,432; P<0,01), % macmHa mbkaHd (R=0,515; P<0,01)
u ompuuameaHu cvc SHBG (R= -0,294; P<0,05), TC
(R=-0,320; P<0,05) u Bb3pacm (R=-0,319; P<0,05). C
uzBecmHu pa3auyua ca cu2HUhukaHMHUMeE KopeAa-
uuu Ha 17-OHP - noaoxumeaHu c¢ LH (R= 0,404;
P<0,05), LH/FSH (R= 0,372; P<0,05), T (R= 0,668;
P<0,01), A4 (R= 0,706; P<0,01) u ompuuyameaHa ¢
Bb3pacmma (R=-0.437; P<0,05). A4 kopeaupa cuzHu-
pukaHmMHO noAaoxkumeaHo c¢ LH/FSH (R=0,452;
P<0,01), T (R= 0,752; P<0,01), FAI (R= 0,473; P<0,01),
2paHuYHO noAoXkumeaHo ¢ LH (R=0,317; P=0,073) u
2paHu4HO ompuuameaHo ¢ FSH (R=-0,346; P=0,052).
OcBeH cnomeHamume Beue B3aumo3zaBucumocmu,
6v3pacmma KopeAaupa CUZHUPUKAHMHO U C OWe HAa-
KOAKO om npocAegaBaHume noka3ameau — NOAOXKU-
meAHo ¢ BMI (R= 0,260; P<0,05), TC (R= 0,487;
P<0,01), LDL-C (R= 0,435; P<0,01), TG (R= 0,313;
P<0,05) u ompuuamearHo ¢ LH (R=-0,381; P<0,01)
ucvomHoweHuemo LH/FSH (R=-0,332. TpabBa ga ce

nocoyu, obaye, U MeHgeHUUA KbM 3HAYUMOCM Ha
B3aumoBpb3kama u ¢ gpyau aHgpozeHHU mapkepu - T
(R=-0,216; P=0,079), FAI (R=-0,230; P=0,088).

3Hae ce, uye HuBama Ha DHEA-S ce noHuykaBam ¢
Bb3pacmma, nopagu koemo cbwecmByBam pazauy-
HU pegpepeHmHu 2paHuuu 3a omgeaHume Bv3pacmo-
Bu epynu. CvobpazaBalku ce c mo3u pakm, paznpe-
geauxme >xeHume 8 omgeAHu nogepynu u cpaBHux-
me noAydveHume pezyamamu (Taba. 2).

YcmanoBuxme, ye ¢ HuBa Ha DHEAS Hag 2opHa-
ma pegepeHmHa 2paHuua ca 18 (25,7%) om xxeHume
c PCOS u 2 (9,09%) >keHu om KOHMpOAHama 2pyna
(x* = 2,72; P=0,0992). CmouHocmu Ha 17-OHP Hag
1,3 ca peacucmpupanu npu 17 (24,3%) om >xeHume ¢
PCOS u npu egHa >xeHa (4,54%) om KoHmMpoAHama
2pyna (x> = 4,14; P=0,0418).

ObcbikgaHe

YcmanoBeHo e, ye 25% om HuBama Ha A4 u T ca
¢ atuHuKkoB npouzxog, 25% - ¢ Hag6b6peveH u 50%
ce npouzBexxgam B nepugepHume mbkaHu. Om
gpyea cmpaHa, kopama Ha HagbbbpeuHama >ae3a e
omzoBopHa 3a noumu yaromo koAaudecmBo DHEA-S
(9). Hupkyaupawuam DHEASS, uzeaesxga, e Hal-goc-

Tabauua 1. Mapamempu PCOS KoHmpoau P

KaunuyHa, memaboaum- (mean £ SEM) (n=70) (n=22)

Ha U XOPMOHaAHa Xapak-

mepucmuka Hakenume | By3pacm (2.) 25,06+0,69 26,78%1.7 NS

¢ PCOS u kAuHUYHO

3gpaBume >eHu. BMI (kg/m?) 26,50%0,83 23,36x1,4 NS
MazHuHu (%) 33,45+6,15 32.42+1,44 NS
FPG (mmol/l) 5,15%£0,11 4,76%0,16 P=0,074
IRI (mIU/ml) 7,23+0,52 3,66%0,37 P=0,0003
HOMA-uHgekc 1,68+0,15 0,79+0,09 P=0,001
TC (mmol/l) 4,71£0,11 4,31£0,21 P=0,084
HDL-C (mmol/l) 1,350,04 1,49+0,07 P=0,089
LDL-C (mmol/I) 2,89£0,09 2,93+0,23 NS
TG (mmol/l) 1,05+0,08 0,8+0,08 P=0,099
LH (1U/l) 7,24%0,67 4,9240,81 P=0,073
FSH (mIU/ml) 6,91£0,21 7,67%0,49 NS
LH/FSH 1,11£0,11 0,67£0,11 P=0,035
E2 (pmol/l) 274,94+22,47 221,75%28,33 | NS
PRL (mU/I) 348,95+£28,96 190,05+39,27 | P=0,058
T (ng/ml) 0,63£0,03 0,34%0,04 P=0,0001
SHBG (nmol/l) 39,14£3,17 60,26£5,55 P=0,001
FAI 9,31%1,24 1,99+0,17 P=0,014
A4 (ng/ml) 4,82%0,38 2,52%0,20 P=0,001
170HP (ng/ml) 1,0+0,08 0,73%0,09 P=0,078
DHEAS (ug/dl) 269,30£17,7 175,5%£20,35 P=0,006
Kopmu3oaypusa (nmol/24h) 424,25+25,12 374,2+45,06 | NS
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MmbNHUAM Mmapkep 3a HagbbbpeuHokopoBa aHgpo-
2eHHa npogykuus. NMopagu Bucokua cekpemopeH no-
MEeHUUaA U HUCBbK memaboAaumeH KAupbHC, HuBama
MY ca gocmambyHO BUCOKU U C MaAKU geHOHOWHU
korebaHua. Om 3HayeHue e, Ye Mol e AeCHO U mou-
HO U3MEpUM Ype3 KOMepCUaAHUMe UMYHOAO2UYHU
kumoBe (10). DHEAS, obaue, He e Kamez2opuueH
mapkep 3a HagbbbpeuHokopoB xunepaHgpoz2eHu-
3bM, Mbl Kamo npu Hakou gpopmu Ha BpogeHa Hag-
6b6peuHokopoBa xunepnaazua (BHKX) Hanpumep,
mot yecmo e 8 pecpepeHmHu epaHuyu (11). Bepoam-
Ha npuduHa 3a moBa e, ye 20AAMa Yacm om Npeko-
mepHo cuHmesupaHua DHEA ce omkaoHaBa npegum-
HO 3a npou3BogcmBo Ha A4. CaegoBameaHo, Hop-
maaHume cmotHocmu Ha DHEA-S ve uzkarouBam co-
wiecmByBaHemo Ha HagbbbpeyeH aHgPO2EHEH U3AU-
wwk. Emo 3awo, B HAKou cayyau ce Haraza u3zcaegBa-
He U Ha gpyau HagbwvbbpeuHokopoBu nokazameau
u/uau npoBexgare Ha guHamuuHu mecmoBe ¢ oeaeg
KOpeKmMHa OugHKa Ha CbCMOAHUEMO.
M3caegBanemo Ha 17-OHP 3aegHo ¢ Kopmu3oA u
A4, npegcmabBaaBa Hal-gobpuam ckpuHuH2 mecm 3a
BHKX, npuuyuHeHa om 21- uau 11-xugpokcuaazeH ge-
duuum. Tol e uzkAtouuUMeAHo gobbp mapkep 3a guaz-

HOCMuUUpaHe Ha Hekaacudeckume ¢popmu Ha BHKX,
koumo npomuyam ¢ PCOS-nogobeH peHomun.
Cnopeg peguua aBmopu, 3aBuwenHu HuBa Ha
DHEASS ce cpewam npu okoao 20-30% om >keHume
¢ PCOS, kamo 8 pedgepeHmHume cmouHoCmMu ce
umam npegBug Bb3zpacmoBume u pacoBume pazau-
yus (7). Hue ycmarnoBuxme nogobHa yecmoma Ha 3a-
Buwer DHEA-S cpeg >xeHume ¢ PCOS.
3aBuweHume HuBa Ha HagbwbOpeuHokopoBume
aHgpozeHHu npekypcopu npu PCOS ce cBbpzBam ¢
gBa mexaHuzma: (a) cbwecmByBaw, owe go nybep-
mema HagbbbpeuHoKopoB aHgpO2eHeH U3AUWBK,
koumo yBeauuaBa pucka om pazBumue Ha PCOS u
(6) MO3u U3AUWBK € ompa)keHue Ha 2eHepaAu3upa-
Ho ycunaBaHe Ha aHgpozeHama cmepougozeHesa npu
PCOS. B geicmBumeaHocm u gBama mexaHu3zma us-
2aexxgam BepoamHu. B nogkpena Ha nbpBua ca Hab-
AlOgeHuama, ve go 50% om momuvyemama C paHHO
nybapxe BnocaegcmBue pazBuBam PCOS. Hakou ab-
mopu gopu npegnoAazam, 4ve cmpecbm Bogu go
ycuaeHa HagbbbpeuHokopoBa cekpeuus no Bpeme
Ha nepunybepmemHua nepuog u yBeauuaBa pucka
om pa3zBumue Ha PCOS (13). Hawe no-paHHO npoyu-
BaHe ycmaroBu, yue HUBomo Ha cmpec e Had-Bucoko

Tabauya 2. Mapamempu go 21a. 22-302. Hag 302.
KAuHu4Ha, memaboAumHa u xop- (mean + SEM) (n=21) (n=36) (n=13)
MOHaAHa Xapakmepucmuka Ha
2‘5%1?,;22?05’ pasnpegercHu | By3pacm (2.) 18,8+0,38 25,51£0,44 34,17+0,66
BMI (kg/m?) 24,1740,95 26,87+1,16 28,86%2,48*
MazHuHu % 30,97+1,72 34,03+2,20 30,38+3,92
FPG (mmol/l) 4,9840,12 5,270,171 5,24+0,28
IRI (mIU/ml) 7,1620,64tt 6,830,781t 8,461,761t
HOMAIR 1,60%0,161t 1,60+1,10 2,08+0,571t
TC (mmol/l) 4,27+0,16 4,68+0,14 5,48+0,22°##tt
HDL-C (mmol/l) 1,23+0,061t 1,35%0,06 1,36%0,12
LDL-C (mmol/l) 2,66+0,13 2,86+0,13 3,61%0,15##
TG (mmol/l) 0,82+0,07 1,09+0,14 1,35+0,22##tt
LH (1U/1) 10,56+1,671t 6,19+0,68* 5,18+1,04*
FSH (mIU/ml) 6,73%0,40 6,95%0,31 6,80£0,56
LH/FSH 1,640,271t 0,91+0,12** 0,8710,20
E2 (pmol/l) 264,11£29,66 292,03+39,79 | 231,09+34,70
PRL (mU/I) 323,38+49,841 | 390,38+37,831T | 270,65+96,14
* P<0,05: ** P<0,01 - cuzrupu- | T (N8/MD) 0,74+0,061t 0,62+0,041t 0,550,091
kaHmHocm Ha pazaukume c | SHBG (nmol/l) 31,74+3,951t 42,74£5,111 41,408,171
npegxogHama epyna; FAI 13,073,081t 7,59+1,15*H 8,15+2,321t
# P<0,05; ## P<0,01 - cueHucpu-
KarmHoem Ha pazaukume mesc. | A4 (ng/ml) 6,48+0,871t 4,22+0,461 4,51+0,731t
gy epynume go 21 e. uHag 30 e. [ 170OHP (ng/ml) 1,35+0,171t 1,02£0,13 0,74+0,10#
FPe005 11 P Z%O’I;ag‘ﬁ’j(‘;";‘g DHEAS (ug/d) 334,99+31,791 | 26491424 467 | 200,56+34,99%
cnpamo koHmpoaHama zpyna | Kopmu3oaypua (nmol/24h)| 453,24+57,64 396,82+27,17 413,13+50,81
(Bx. Taba.1).
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Tabauya 3. Mapamempu BMI < 26,8 kg/m? | BMI>26,8 kg/m? | P
KAuHuYHa, MemaboAumHa u Xopmo- (mean £ SEM) (n=43) (n=27)
HaAHa Xapakmepucmuka Ha >XeHume
¢ PCOS, pagnpegeneity cnopeg BMI Bw3pacm (2.) 24,0240,84 26,69+1,45 0,060
26,8 g
8/m BMI (kg/m?) 22,00£0,39 33,67+1,03 0,0001
Ma3Hunu (%) 28,42+1,43 37,7742,14 0,001
FPG (mmol/l) 5,01£0,08 5,3640,23 0,099
IRI (mIU/ml) 5,21%0,38 10,46%0,84 0,0001
HOMA-uHgekc 1,16£0,08 2,52+0,27 0,0001
TC (mmol/l) 4,54+0,14 4,93%0,15 0,074
HDL-C (mmol/I) 1,4140,05 1,24+0,07
LDL-C (mmol/l) 2,78+0,11 3,07+0,45 NS
TG (mmol/l) 0,74%0,03 1,500,16 0,0001
LH (1U/)) 7,7440,85 6,38+1,07 NS
FSH (mIU/ml) 7,0020,26 6,78+0,39 NS
LH/FSH 1,131£0,13 1,06£0,20 NS
npu >keHu ¢ penpogykmuBuu |y (hmol/l) 258,74+18,2 300,2+50,3 NS
HapyweHun, gbAXawu ce Ha
PCOS, cpabreno ¢ nogotiu |1 (18/m) 0,57+0,04 0,72+0,06 0,034
Hapywenus B peysmam wa | SHBG (nmol/l) 45,41%3,48 29,17+5,52 0,011
xunepnpoAakmuHemun uAu FAI 6,11+1,02 14,17£2,43 0,001
mupeougHa guccpyrkuua (14). [ A4 (ng/ml) 5,0240,51 4,50+0,60 NS
Hawume - pesyamamu no- I"47G4p (ng/mi) 1,09+0,12 0,84+0,11 NS
kazBam, ue 6 2pynama go 21 . " "
o nai-Bucokume nuBa na | DHEAS (ug/di) 262,73+21,4 279,88+31,29 | NS
Bcuuku AHgPO2EHHU MapKepu, K0pmu30/\ypu9 (anl/24h) 372,16%£20,39 503,43+51,96 0,009

HO Ccamo cmouHoCcmume Ha
DHEA-SS u 17-OHP cuzHudpu-
KaHmHo ce noHwkaBam B caegBawume gBe epynu.
TpabBa ga ce nocoyu cbwo, ve DHEA-S He u3abu cue-
HugukaHmHa 3aBucumocm ¢ 20HagomponHUMe Xop-
MOHU, gokamo 17-OHP u ocobeHo A4 nokazBam 3Ha-
yuma kopeaauua ¢ max.

Peguua npoyuBaHua noka3zBam noBuweHa cekpe-
uua Ha HagbbbpeuHokopoBu aHgpPO2EHHU hpekypco-
pu npu PCOS 8 omezoBop Ha ACTH cmumyaauus (15),
ocobeHo npu nauueHmku ¢ noBuwer DHEAS (16). To-
Ba npegnoaaza, ye agpeHOKOPMUKAAHUAM aHgpoze-
HeH BuocuHmes e no-uzaben npu PCOS, 6e3 ga cmaBa
acHo obaue, gaau npuyuHama e uHmMpaagpeHaAHa UAU
ce gbAXKU Ha nepudpepHu pakmopu. CbobpazaBalku
ce c pegepeHmHume cmolHocmu 3a Bb3pacmma,
pa3geAauxme nauueHmume Ha gBe nogepynu - ¢ HOp-
MaAHU u noBuweru cmodHocmu Ha DHEASS (Taba. 2).

B 2pynama ¢ Bucok DHEA-S cmoldHocmume Ha T,
FAI, LH, LH/FSH u A4 ca cueHudukaHmuo no-Bucoku
om cbomBemHume 6 epynama c HopmareH DHEAS.
ToBa nogkpena mBvpgeHuemo Ha Hakou aBmopu, ye
oBapuaaHuam xunepaHgpO2eHU3bM MOXE ga CMUMY-
Aupa cyacpamupaHemo Ha DHEA u cbomBemto ga
noBuwu uupkyaupawume HuBa Ha DHEA-S npu >keHu
¢ PCOS (17).

Obexkm Ha guckycua e omHoweHuemo Ha DHEA-
S kbom Bb2aexugpamHua memaboauzbm npu PCOS.
Hawume pe3zyamamu He noka3zBam npaka 3aBucu-

MoCcm Ha HagbbbpeuHokopoBume aHgpozeHHU npe-
KYpcopu € noka3zameaume 3a UHcyauHoBa pe3uc-
meHmHocm. B 2pynama >xeHu Hag 30 2., obaue, ce
omyumam Haud-Huckume HuBa Ha DHEASS u 17-OHP,
u HaG-Bucokume cmouHocmu Ha IRI, HOMA, TC,
LDL-C, TG. B npoyuBaHe om 1990 2. cpeg 3gpabu
gobpoBoauu e ycmaHoBeHo, ue uma 3Hauyuma Kope-
AQUUA MEXXJY UHgEeKCa Ha meAecHa mMaca U UHCYAUHO-
Bama uyBcmBumeaHocm, koamo ce npoaBaBa npu
BMI Hag 26,8 k2/m’. Nog ma3u epaHuvHa cmolHocm
HAMa 3Ha4vuma kopeaauusa (R=0,1), a Hag ma3zu mouka
uma CUAHO noAoxumeaHa 3aBucumocm (R=0,8;
P<0,001) (18). Pazgeauxme nauueHmkume Ha gBe
nogepynu cnopeg chomeHamama Beye cmolHocm
Ha BMI (Taba.3). YcmaHoBuxme, ue mexxkgy maka
ohopMeHUMe Nogepynu HAMa 3Havuma pazauka 6
HuBama Ha DHEA-S u 17-OHP, Bbnpeku Bucoko cue-
HUCPUKAaHMHUMeE pa3Auku B nokazameAaume Ha UHCY-
AUHOBa pe3zucmeHmMHOCM U AunugHUA NpPOuA. B
cBoe npoyuBaHe npe3 2006 2. Carmina u Lobo Hamu-
pam, ve nayueHmu c noBuweHu HuBa Ha DHEAS
obukHoBeHo ce npegcmabBam ¢ no-Hucku HuBa Ha uH-
CYAUH U no-6AazonpuamHu memaboAumHu u cbpgeu-
Ho-cbgoBu puckoBu cakmopu (19). Hawume pe3ya-
mamu, o6aye, nokazBam, ue me3u npomeHu ca no-
ckopo Bb3pacmoBo obycaoBeHu, omkoakomo B pe-
3yamam Ha XxopmoHaaHu B3aumogetcmBus.
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Bce nak, 3HauumeaHo no-Bucokume cmotHocmu
Ha 24-yacoBama ypuHHa eKcKpeuua Ha KOPMU3O0A,
2o0Bopu 3a noBuweH kopmu3zor06 memaboauzom 6
epynama ¢ BMI>26,8 ka/m’.

3amabcmabBanemo moxke ga noBause agpeHokop-
MmuKaAHama yHkuua Ypes3 HamaraBaHe Ha UHCYAUHO-
Bama uyBcmBumearocm u yBeauuaBaHe Ha UHCYAU-
HoBume HuBa, upe3 cekpeyua Ha aguNOUUMOKUHU U
npogykmu Ha xpoHuvHomo Bb3naseHue (20), kKakmo
u upe3 yBeauuaBaHe Ha yupkyaupawume HuBa Ha ec-
mpozeHu B8 peyamam Ha noBuweHa apomamusauus
6 macmHama mbkaH (21). Bbnpeku moBa, npoyuBa-
Hug, oueHaBawu epekma Ha 3amabecmaBaHemo Bop-
Xy HagbbbpeuHama goyHkuua npu 3gpabu >xeHu npeg-
cmaBam npomuBopeuuBu pezyamamu. Pazgeauxme
navueHmMKume Ha yemupu nogepynu, chopeg obwo-
npuemume Kpumepuu 3a OueHKa Ha MeAecHOmMo
mez2A0 - C nogHopmeHo mezaao (BMI<18,5 kg/m?),
HOopMaAHO mezao (BMI=18,5-24,9 kg/m?), HagHOpmeHO
meano (BMI=25-29,9 kg/m?) u obesumem (BMI = 30
kg/m?) (Taba. 4). CmolaHocmume Ha DHEAS ce noBu-
waBam ycnopegHo ¢ HapacmBatre Ha BMI, Ho 6e3 pas-
AUKUME ga gocmu2am CUu2HUPUKAHMHOCM.

MogobHa guHamuka ce omyuma 3a T u kopmu3zo-
Aypuama, Ho noBuwaBaHemo Ha me3u xopmoHu B
nogepynume C HagHOPMEHO me2A0 u obe3umem
gocmueza cmamucmuyecka 3Hauumocm. C noBuwa-
BaHe Ha BMI, Bcaka caregBawa nogepyna e cbe cue-
HutpukaHMHo no-Bucoku cmouHocmu Ha IRl u
HOMA. Te3u gaHHu HacouBam noBeue Kbm acouua-
uua Ha HagHOPMEHOMO Me2A0 U uHcyauHoBama pe-
3ucmeHmHocm ¢ noBuweH kopmu3zoro8 memaboau-
3M, OMKOAKOMO KbM aHgpO2EHHa XUNepnpogykuua.

Bv3zpacmma ce aBaBa eguHcmBeHHuam Heocno-
pum gpakmop, kotimo Bogu go HamaraBaHe Ha oBapu-
aAHama u cynpapeHaAHa aHgpO2eHHA NPOgYKUUA Kak-
mo npu nauueHmkume ¢ PCOS, maka u npu KAUHUY-
Ho 3gpaBume >eHu. Hawume pe3yamamu cbwo
nomBbpxgaBam mazu 3aBucumocm.

B 3axaroyeHue, uzcaegBaHemo Ha HagbbbOpeuHo-
KopoBume aHgpo2eHHU NPeKypcopu Npu >KEHU C
PCOS e om ocobeHa BaxkHocm 3a KAUHUYHAaMa Npak-
muka C 02Aeg KOMNAEKCHa U MmouyHa npeueHka Ha
XOPMOHaAHOMO CbCMoOAHUE Ha hayueHmKume u cBo-
eBpemeHeH u3z60p Ha nogxogawo mepaneBmuyHo
noBegeHue.

Tabauya 4. Mapamempu BMI<18,5 kg/m* | BMI=18,5-24,9 kg/m*| BMI=25-29,9 kg/m*|  BMI>30 kg/m’

KAuHuuHa, memaboAumHa (mean + SEM) (n=5) (n=33) (n=15) (n=17)

Ducmaa i wenume ¢ | Bb3pacm (2) 25,6+2,34 24,40+1,02 24,13£1,5 27,06+1,43

PCOS, pa3npegeneu cno- | Maznunu (%) 23,00%4,3 29,362,071 32,63+1,64 | 39,07+2,58%

beg BM! FPG (mmol/l) 5,2620,23 5,07%0,13 5,170,22 5,2620,29
IRI (mIU/ml) 4,65£0,94 5,76£0,60 731%1,06 10,99+1,01°#t
HOMA-uHgekc 1,09+0,22 1,35+£0,19 1,71+0,29 2,53+0,29*
TC (mmol/l) 4,6320,44 4,4810,16 5,1240,22 4,84+0,20
HDL-C (mmol/l) | 1,59+0,24 1,34£0,05 1,53%0,12 1,13%0,06
LDL-C (mmol/l) | 2,69+0,27 2,70£0,13 3,13%0,22 3,1520,17
TG (mmol/)) 0,68+0,06 0,90£0,13 1,00£0,15 1,490,15%
LH (1U/)) 5,16+1,13 73620,73 9,40£2,19 5,65+1,25
FSH (mIU/ml) 7,74x0,74 6,92+0,31 7,18+0,42 6,4310,51
LH/FSH 0,67+0,15 1,09+0,13 1,43%+0,35 0,97+0,22
E2 (pmol/l) 258,6+43,45 | 259,63%21,74 | 327,77£95,64 | 265,81£21,83
T (ng/ml) 0,30£0,06 0,59+0,04 0,72%0,09¥ 0,74%0,08"
SHBG (nmol/l) | 47,55%6,62 | 47,67+4,12 31,3845,54 | 26,94+7,58%
FAI 2,71+0,64 5,15+0,58 13,0243,24 15,59+3,171#
Andro (ng/ml) 2,62%0,39 5,29+0,49 5,28%1,09 4,9710,92
170HP (ng/ml) | 0,75%0,09 1,00£0,13 1,18+0,26 0,9740,15
DHEAS (ug/dl) |153,42424,82| 262,88£21,91 | 264,83£43,34 | 327,82+43,39
Kopmugonypua | 275,59+15,89 | 394,19%28,12 | 410,77+46,42 | 544,49+71,35t
(nmol/24h)

* P<0,05; ** P<0,01 - cueHU(huKaHMHOCM Ha pazAukume ¢ npegxogHama nogepyna;

# P<0,05; ## P<0,01 - cueHugpukaHMHOCM Ha pa3zAukume mexxgy nogepynume 2 u 4.
1 P<0,05; 11 P<0,01 - cueHugpukaHmMHOCM Ha pazaukume mexkgy nogepynume 1 u 4.
¥ P<0,05; ¥¥ P<0,01 - cueHUhukaHMHOCM Ha pazaukume mexxgy nogepynume 1 u 3.
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Polycystic ovary syndrome (PCOS) is the most common endocrinopathy among women of reproductive age.
In about 20-60% of women with PCOS except ovarian, also adrenocortical hyperandrogenism is manifested,
which is characterized by elevated serum levels of DHEAS.

The aim of our study was to analyze the levels of DHEA-S and their association with clinical and laboratory
parameters among Bulgarian population of PCOS women.

Materials and methods: The study included 70 patients with PCOS and a control group of 22 age and BMI
matched clinically healthy women. In all study participants the following parameters were tested: basal levels of
fasting plasma glucose (FPG), total cholesterol (TC), HDL-cholesterol (HDL-C), triglycerides (TG), insulin, luteiniz-
ing hormone (LH), follicle stimulating hormone (FSH), prolactin (PRL), estradiol (E2), androstenedione (A4), testos-
terone (T), sex hormone binding globulin (SHBG), dehydroepiandrosterone sulfate (DHEA:S), and 24-Hour urine
cortisol excretion. Additionally, BMI, LDL- cholesterol (LDL-C), LH/FSH ratio, free androgen index (FAI) and
HOMA-index were calculated according to the generally accepted formulas. Fat mass (kg and %) was determined
by professional high capacity body composition analyzer (Tanita BC-420).

Results: Androgen levels, LH / FSH ratio, insulin, HOMA-index were significantly higher in the PCOS women
compared to the controls. After dividing PCOS patients in subgroups according to the age, we found that with lev-
els of DHEA-S over the upper limit were 18 (25,7%) of women with PCOS and 2 (9,09%) of the women in the con-
trol group (x> = 2,72; P =0,0992). Values of 17-OHP over 1,3 were recorded in 17 (24,3%) of women with PCOS
and in one woman (4,54%,) in the control group (x> = 4,14; P = 0,0418). When we divided the patients according
to the BMI, we found that between the formed subgroups there was no significant difference in the levels of DHEA-
S and 17-OHP, despite of the highly significant abnormalities in markers of insulin resistance and lipid profile.

Conclusion. Determining adrenocortical androgenic precursors in PCOS women with is of essential signifi-
cance for the clinical practice with a view to a complex and accurate assessment of the current hormonal status
of patients and an on time selection of appropriate therapeutic approach.

Key words: PCOS, adrenocortical hyperandrogenism, dehydroepiandrosterone sulfate

cystic altered ovaries, often accompanied by infertility,

Introduction ; o .
overweight and obesity, disorders in carbohydrate and

Polycystic ovary syndrome (PCOS) is the most
common endocrinopathy among women of reproduc-
tive age (1). It presents itself with clinical and/or bio-
chemical hyperandrogenism, oligo/amenorrhea, poly-

lipid metabolism (2). Heterogeneity in expression of
PCOS makes it necessary to exclude other causes lead-
ing to PCOS-like phenotype - thyroid disorders, hyper-
prolactinemia or disturbances in adrenal steroidogene-
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sis, etc. The pathogenesis of the syndrome remains
unclear, but it is assumed that the main endocrine
abnormalities leading to its various phenotypic mani-
festations are insulin resistance and hyperandro-
genism. In about 20-60% of women with PCOS except
ovarian also adrenocortical hyperandrogenism is man-
ifested, which is characterized by elevated serum lev-
els of DHEAS (3).

The adrenal cortices produce three steroid hor-
mones with different androgenic activity - dehy-
droepiandrosterone (DHEA), androstenedione (A4)
and testosterone (T). A significant part of DHEA is sul-
phated through the action of the enzyme DHEA sulfo-
transferase and DHEA-sulfate (DHEA-S) is released into
the bloodstream. A small part of DHEA is metabolized
to A4, which represents nearly all the amount of A4
(4). It was assumed that the adrenal cortex does not
produce T, but recent studies have shown that small
amounts of the potent androgen can be synthesized
directly after adrenal enzyme action on A4 (5).

Under physiological conditions, the adrenal cortex
has a much lower androgenic potential than the
ovaries. In women, androgens serve mainly as a pre-
cursor for the biosynthesis of estrogens and their lev-
els begin to decline 3-4 years before the menopause
(6). In both healthy and in PCOS women there appears
to be a significant decrease in adrenal androgen pro-
duction after 30 years of age (7). Basal serum levels of
ovarian androgens, however, are only slightly affected,
and remain relatively stable until menopause (8).

The aim of our study was to analyze the levels of
DHEA-S and to associate them with clinical and labo-
ratory parameters of PCOS among a Bulgarian popula-
tion of women, as the distribution of both, PCOS and
congenital adrenal hyperplasia (CAH), varies greatly
depending on the diagnostic criteria, genetic differ-
ences, geographical, racial and ethnic origin.

Materials and methods

The study included 70 patients with PCOS, hospital-
ized in the Clinic of Endocrinology and metabolic dis-
eases at the University Hospital ,Sv. Georgy”, Medical
University Plovdiv and a control group of 22 clinically
healthy women, corresponding in age and BMI to the
patients with PCOS. The study was approved by the
Committee on Medical Ethics at Medical University
Plovdiv and all participants have declared their consent
to participate. PCOS is diagnosed according to the
Rotterdam Criteria - the presence of at least 2 of the
following 3: clinical and/or biochemical hyperandro-
genism, oligo/amenorrhea and ultrasound evidence of
polycystic altered ovaries. Studies were carried out in
the early follicular phase - 2-5th day after spontaneous

menstrual cycle and up to 7t day after progesterone-
induced withdrawal bleeding.

Hormonal and Biochemical Measurements and
Calculations

Basal levels of fasting plasma glucose (FPG), total
cholesterol (TC), HDL-cholesterol (HDL-C) and triglyc-
erides (TG) were tested on the clinical chemistry ana-
lyzer Konelab 60i, Thermo Electron Corporation
(Finland). Insulin, luteinizing hormone (LH), follicle
stimulating hormone (FSH), estradiol (E2), androstene-
dione (A4), testosterone (T), sex hormone binding
globulin (SHBG), dehydroepiandrosterone sulfate
(DHEA'S), 24-Hour urine cortisol excretion and pro-
lactin (PRL) were determined by chemiluminescence
immunoassay (CLIA) using the ACCESS 2
Immunoassay Analyzer System, a 17-OH progesterone
(17 OHP) - by ELISA method. Additionally BMI, LDL-
cholesterol (LDL-C), LH/FSH ratio, free androgen index
(FAI) and HOMA-index were calculated according to
the generally accepted formulas. Fat mass (kg and %)
was determined by a professional high capacity body
composition analyzer (Tanita BC-420).

A condition to participate in the study was the lack
of acute and chronic illnesses or use of medication
affecting carbohydrate and lipid metabolism, body
weight and hormonal indicators over the last at least 3
months. Women with significant variation in body
weight (BMI under 18 and over 40 kg / m?) were not
included. In order to exclude adrenocortical patholo-
gy, a stimulation or suppression test was carried out in
some of the patients.

Statistical analyses were performed using IBM
SPSS Statistic 20 for Windows. The data are presented
as meantstandard error for mean (meantSEM). The
Kolmogorov-Smirnov test was used to test the normal-
ity of distribution. Odds ratio, 95% confidence interval
and P-value less than 0,05 (P<0,05) were considered
statistically significant. According to the distribution of
the variables and the size of the groups parametric or
nonparametric analysis is used, specified in the
description of concrete results.

Results

Seventy women with PCOS aged 16 to 39 years
were studied (mean age 25,06+0,69 years) and BMI
between 18 and 39,5 kg/m* (mean BMI 26,50+0,83
kg/m?) and a control group of 22 clinically healthy
women, corresponding to age (from 20 to 34, mean
age 26,78x1,7; P>0,05) and BMI (18 to 28,1 kg/m?,
mean BMI 23,36+1,4 kg/m?, P>0,05). Results of the
tracked indicators are presented in Tables 1-4.

From the parametric correlation analysis the follow-
ing significant correlations were received: for DHEA-S
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Table 1.

Veriables PCOS Controls P

Clinical, metabolic and hor- (mean + SEM) (n=70) (n=22)

monal characteristics of the

PCOS women and the clini- | Age (years) 25,06+0,69 26,78+1,7 NS

cally healthy women.
BMI (kg/m?) 26,50+0,83 23,36%1,4 NS
Fats (%) 33,45+6,15 32,42+1,44 NS
FPG (mmol/l) 5,15x0,11 4,76x0,16 P=0,074
IRI (mIU/ml) 7,23%0,52 3,660,337 P=0,0003
HOMA:-index 1,68%0,15 0,79+0,09 P=0,001
TC (mmol/l) 4,71+0,11 4,31+0,21 P=0,084
HDL-C (mmol/l) 1,35%£0,04 1,49+0,07 P=0,089
LDL-C (mmol/l) 2,89%0,09 2,93+0,23 NS
TG (mmol/l) 1,05+0,08 0,8+0,08 P=0,099
LH (1U/l) 7,24+0,67 4,92+0,81 P=0,073
FSH (mIU/ml) 6,91+0,21 7,67%0,49 NS
LH/FSH 1,11+0,11 0,67£0,11 P=0,035
E2 (pmol/I) 274,94+£22,47 221,75£28,33 | NS
PRL (mU/I) 348,95+28,96 190,05+39,27 | P=0,058
T (ng/ml) 0,63%0,03 0,34%0,04 P=0,0001
SHBG (nmol/l) 39,14+£3,17 60,26x5,55 P=0,001
FAI 9,31+1,24 1,99+0,17 P=0,014
A4 (ng/ml) 4,82+0,38 2,52%0,20 P=0,001
170HP (ng/ml) 1,0£0,08 0,73%£0,09 P=0,078
DHEAS (ug/dl) 269,30%+17,7 175,5£20,35 P=0,006
Cort. U24 (nmol/24h) 424,25+25,12 374,2145,06 NS

- highly positive with T (R=.717; P<0,01), FAI (R=.558;
P<0,01), 17-OHP (R=0,623; P<0,01), A4 (R=0,558;
P<0,01), 24-hour urine excretion of cortisol (R=0,432;
P <0,01), Fat% (R=0,515; P<0,01) and negative with
SHBG (R=-0,294; P<0,05), TC (R=-0,320; P <0,05) and
age (R=-0,319; P<0,05). Slightly different were the sig-
nificant correlations of 17-OHP - positive with LH
(R=0,404; P<0,05), LH/FSH (R=0,372; P<0,05), T
(R=0,668; P<0,01), A4 (R=0,706; P<0,01) and negative
with age (R=-0,437; P<0,05). A4 correlates significant-
ly positive with LH/FSH (R=0,452; P<0,01), T
(R=0,752; P<0,01), FAI (R=0,473; P<0,01), borderline
positive with LH (R=0,317; P=0,073) and borderline
negative with FSH (R=-0,346; P =0,052). Besides the
already mentioned interrelationship, age correlates sig-
nificantly to several other monitored parameters - pos-
itively with BMI (R=0,260; P<0.05), TC (R=0,487;
P<0,01), LDL-C (R=0,435; P< 0,01), TG (R=0,313;
P<0,05) and negatively with LH (R=-0,381; P<0,01) and
the LH/FSH ratio (R=-0.332. It should be pointed out,
however, the trend towards significance of correlation
with other androgenic markers - T (R =0,216; P
=0,079), FAI (R=-0,230; P =0,088).

It is known that DHEAS levels decrease with age,
and therefore there are different reference ranges for
the different age groups. Taking into consideration this
fact, we divided the women into separate subgroups
and compared the obtained results (Table 2).

We determined that the levels of DHEA-S over the
upper limit are 18 (25,7%) of women with PCOS and
2 (9,09%) of the women in the control group (x*=2,72;
P=0,0992). Values of 17-OHP over 1,3 were recorded
in 17 (24,3%) of women with PCOS and of one
woman (4,54%) in the control group (x*=4,14;
P=0,0418).

Discussion

It was determined that 25% of A4 and T levels
were with ovarian origin, 25% - with adrenal and 50%
were produced in peripheral tissues. On the other
hand, the adrenal cortex is responsible for almost the
entire DHEA-S concentration (9). Circulating DHEASS,
it seems, is the most accessible marker for adrenocor-
tical androgen production. Due to the high secretory
potential and low metabolic clearance, its levels are
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high enough and with low diurnal variation. It is of
importance that DHEA:SS can be easily and accurately
measured by commercial immunological kits (10).
DHEA-S, however, is not an unequivocal marker for
adrenocortical hyperandrogenism as in some forms of
CAH it is often within the normal range (11). A proba-
ble reason for this is that much of the excessive DHEA
synthesis deviates mainly for the manufacture of A4.
Therefore, referent values of DHEA-S do not preclude
the existence of adrenal androgen excess. In some
cases testing of other adrenocortical indicators and/or
carrying out dynamic tests for a correct evaluation of
the condition are required.

Examination of the 17-OHP together with cortisol
and A4, represents the best screening test for CAH
caused by the 21- or 11-hydroxylase deficiency. It is an
extremely good marker for the diagnosis of non-classi-
cal forms of CAH that occur with PCOS-like phenotype.

According to some authors, abnormally high levels
of DHEASS occur in about 20-30% of women with
PCOS, as in the reference values given; age and racial

differences are taken into consideration (7). We have
determined a similar incidence of increased DHEA-S in
women with PCOS.

Elevated levels of androgenic adrenocortical pre-
cursors in PCOS appeared to be associated with two
mechanisms: (a) existing even since puberty adreno-
cortical androgen excess, which increases the risk of
PCOS developing and (b) this surplus is a reflection of
generalized enhancement of androgen steroid genesis
in PCOS. In fact, both mechanisms seem likely. In sup-
port for the first theory are the observations that up to
50% of girls with early pubarche subsequently develop
PCOS. Some authors even suggest that stress leads to
enhanced adrenocortical secretion during the period
around puberty and increases the risk of PCOS devel-
oping (13). Our earlier study determined that the level
of stress is highest in women with reproductive disor-
ders due to PCOS, compared to similar disturbances
as a result of hyperprolactinemia or thyroid dysfunc-
tion (14).

Our results show that the highest levels of all andro-

Table 2.

Variables Up to 21 years 22-30 years Over 30 years

Clinical, metabolic and hormonal (mean + SEM) (n=21) (n=36) (n=13)

characteristics of the PCOS

women divided by age. Age (years) 18,80,38 25,51%0,44 34,17+0,66
BMI (kg/m?) 24,17%£0,95 26,871,16 28,86+2,48*
Fats % 30,97+1,72 34,03£2,20 30,38%3,92
FPG (mmol/l) 4,98%0,12 5,27+0,17t 5,24+10,28
IRI (mIU/ml) 7,160,641t 6,83%0,78Tt 8,46x1,761t
HOMAIR 1,60%0,161t 1,60%1,10 2,08+0,571t
TC (mmol/I) 4,27%0,16 4,68%0,14 5,48+0,22 ##1t
HDL-C (mmol/l) 1,230,061t 1,35%0,06 1,36x0,12
LDL-C (mmol/I) 2,66%0,13 2,86%0,13 3,61£0,15##
TG (mmol/l) 0,82+0,07 1,09+0,14 1,35%0,22##tt
LH (1U/I) 10,56+1,671f 6,19+0,68* 5,18+1,04#
FSH (mIU/ml) 6,73+0,40 6,95%0,31 6,80%0,56
LH/FSH 1,640,271t 0,91+0,12** 0,87%0,20
E2 (pmol/l) 264,11£29,66 292,03+39,79 | 231,09+34,70
PRL (mU/I) 323,38+49,84t | 390,38+37,8311 | 270,65+96,14

* P<0,05; ** P<0,01 - significant T (ng/ml) 0,74+0,061t 0,620,041t 0,55+0,09t

differences with the previous | SHBG (nmol/l) 31,74+3,951t 42,74£5,111 41,408,171t

group; | FAI 13,07+3,08%t 7,59+1,15*tt 8,15+2,321t

# P<0,05; ## P<0,01 - signifi-

cant differences between the | A4 (ng/ml) 6,480,871t 4,22+0,461 4,510,731t

groups < 21 years and >30 years | 17OHP (ng/ml) 1,350,171t 1,02£0,13 0,74%0,10#

T P<0,05; 11 P<0,01 - significant
differences with the control
group (Table 1).

DHEAS (ug/dI)

334,99+31,791t

264,91+24,461

200,56+34,99#

Cort. U24 (nmol/24h)

453,24+57,64

396,82427,17

413,13+50,81
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Table 3.

Variables BMI < 26,8 kg/m* | BMI>26,8 kg/m? P

Clinical, metabolic and hormonal char- (mean * SEM) (n=43) (n=27)

acteristics of the PCOS women divided

by BMI 26,8 kg/m". Age (years) 24,02+0,84 26,69+1,45 0,060
BMI (kg/m?) 22,00+0,39 33,67+£1,03 0,0001
Fats % 28,42+1,43 37,77%£2,14 0,001
FPG (mmol/l) 5,01+0,08 5,36%0,23 0,099
IRI (mIU/ml) 5,21+0,38 10,46%0,84 0,0001
HOMA-uHgekc 1,16£0,08 2,52+0,27 0,0001
TC (mmol/I) 4,54+0,14 4,93+0,15 0,074
HDL-C (mmol/l) 1,41+£0,05 1,24+0,07
LDL-C (mmol/l) 2,78%0,11 3,07+0,45 NS
TG (mmol/I) 0,74+0,03 1,50+0,16 0,0001
LH (1U/I) 7,74%0,85 6,38%+1,07 NS
FSH (mlU/ml) 7,00%0,26 6,78+0,39 NS
LH/FSH 1,13+0,13 1,06+0,20 NS
E2 (pmol/l) 258,74%£18,2 300,2+50,3 NS
T (ng/ml) 0,57+0,04 0,72+0,06 0,034
SHBG (nmol/Il) 45,41+3,48 29,1745,52 0,011
FAI 6,11+1,02 14,17+2,43 0,001
A4 (ng/ml) 5,0240,51 4,50%0,60 NS
170OHP (ng/ml) 1,09+0,12 0,84%0,11 NS
DHEAS (ug/dl) 262,73+21,4 279,88+31,29 NS
Cort. U24 (nmol/24h) 372,16%£20,39 503,43%£51,96 0,009

genic precursors were in the age group up to 21 years
of age, with only the values of DHEASS and 17-OHP
significantly decreased in the next two groups. It
should be also noted that DHEA-S is not significantly
dependant on gonadotropins, while 17-OHP and espe-
cially A4 showed a significant correlation with them.

Several studies have shown increased secretion of
adrenocortical androgenic precursors in PCOS in
response to ACTH stimulation (15), especially in
patients having increased DHEA-S (16). This suggests
that the adrenocortical androgen biosynthesis is
greater in PCOS without becoming clear, however,
whether the cause is due to the adrenal synthesis itself
or due to peripheral factors. Considering the refer-
ences for age, we divided the patients into two sub-
groups - with normal and elevated levels of DHEA-S
(Table 2).

In the group with high DHEAS the values of T, FAI,
LH, LH/FSH ratio and A4 are significantly higher than
in the corresponding group with normal DHEA-S. This
supports the contention of some authors that ovarian
hyperandrogenism can stimulate the sulfation of
DHEA and thus to increase the circulating levels of
DHEAS in women with PCOS (17).

A subject of discussion is the ratio of DHEAS to
carbohydrate metabolism in PCOS. Our results don't
show direct dependence of the adrenocortical andro-
genic precursors indicators with insulin resistance. In
the group of women over 30 years of age, however,
we acquired the lowest levels of DHEA-S and 17-OHP,
and the highest values of the IRI, HOMA, TC, LDL-C,
TG. In a study in 1990 among healthy volunteers a sig-
nificant correlation between body mass index and
insulin sensitivity is reported, which occurs at BMI over
26,8 kg/m?. Below this limit no significant correlation
(R = 0,1) was found, and above this point there is a
strong positive correlation (R = 0,8; P <0,001) (18). We
divided patients into two subgroups based on the
already mentioned value of BMI (Table 3). We deter-
mined that between the formed subgroups there is no
significant difference in the levels of DHEASS and 17-
OHP, despite the highly significant abnormalities in
markers of insulin resistance and lipid profile. The cor-
relation between precursors in these subgroups
showed no significant differences from the dependen-
cies for the entire group. In a 2006 study Carmina and
Lobo determined that patients with elevated levels of
DHEAS are usually presented with lower insulin levels
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Table 4. Variables BMI<18,5 kg/m? | BMI=18,5-24,9 kg/m?| BMI=25-29,9 kg/m?|  BMI>30 kg/m’
Clinical, metabolic and hor- (mean * SEM) (n=5) (n=33) (n=15) (n=17)
e e etied by | Bo3pacm (2. 2564234 |  24,40+1,02 24,13+1,5 27,06+1,43
BMI. Fats (%) 23,0044,3 29,36+2,01 32,63+1,64 39,07+2,58#

FPG (mmol/l) 5,26+0,23 5,07+0,13 5,17+0,22 5,26+0,29
IRI (mIU/ml) 4,65+0,94 5,76%0,60 7,31£1,06 | 10,99+1,01°#t
HOMA-uHgekc | 1,090,22 1,35%0,19 1,71£0,29 2,53+0,29*
TC (mmol/l) 4,63+0,44 4,48+0,16 5,12+0,22 4,84+0,20
HDL-C (mmol/l) | 1,59+0,24 1,34%0,05 1,53+0,12 1,13%0,06
LDL-C (mmol/l) | 2,69+0,27 2,70+0,13 3,13+0,22 3,1540,17
TG (mmol/l) 0,68+0,06 0,90+0,13 1,00%0,15 1,49£0,15#
LH (1U/1) 5,16+1,13 7,36%0,73 9,40£2,19 5,65+1,25
FSH (mIU/ml) 7,74+0,74 6,92+0,31 7,18+0,42 6,43+0,51
LH/FSH 0,67+0,15 1,09+0,13 1,43%0,35 0,97+0,22
E2 (pmol/l) 258,6443,45 | 259,63+21,74 | 327,77+95,64 | 265,81+21,83
T (ng/ml) 0,30+0,06 0,59+0,04 0,72+0,09* 0,74+0,08t
SHBG (nmol/l) | 47,55+6,62 47,67+4,12 31,38+5,54 26,94+7,58#
FAI 2,71+0,64 5,15+0,58 13,0243,24 15,593,171
Andro (ng/ml) 2,62+0,39 5,29+0,49 5,28+1,09 4,97+0,92
170HP (ng/ml) | 0,75%0,09 1,0040,13 1,18%0,26 0,97+0,15
DHEAS (ug/dl) |153,42424,82| 262,88+21,91 264,83+43,34 | 327,82+43,39
Cort. U24 275,59+15,89| 394,19+28,12 | 410,77+46,42 | 544,49+71,35t
(nmol/24h)

* P<0,05; ** P<0,01 - significant differences with the previous group;

# P<0,05; ## P<0,01 - significant differences between the groups 2 and 4;
1 P<0,05; 11 P<0,01 - significant differences between the groups 1 and 4;
¥ P<0,05; ¥ ¥ P<0,01 - significant differences between the groups 1 and 3.

and with more favorable parameters of metabolic and
cardiovascular risk factors (19). Our results, however,
indicate that those changes are more age-related than
a result of hormonal interaction.

However, significantly higher values of 24-hour uri-
nary excretion of cortisol, points towards increased
cortisol metabolism in the group with BMI > 26,8
kg/m?. Obesity can affect adrenocortical function by
reducing insulin sensitivity and through increase in
insulin levels, by the secretion of adipocytokines and
products of chronic inflammation (20) and by increas-
ing the circulating levels of estrogen due to increased
aromatisation of adipose tissue (21). However, studies
evaluating the effect of obesity on adrenal function in
healthy women present conflicting results. We divided
patients into four subgroups according to generally
accepted criteria for assessing weight - underweight
(BMI <18,5 kg/m?), normal weight (BMI = 18,5-24,9
kg/m?), overweight (BMI = 25-29,9 kg/m?) and obese
(BMI = 30 kg/m?) (Table 4). The values of DHEA-S
were increased in parallel with the increased BMI, but

the differences were not significant. Similar dynamic is
accounted for the T and 24-hour urine excretion of
cortisol, but raising these hormones in subgroups of
overweight and obese is statistically significant. With
the increase of BMI, each successive subgroup has sig-
nificantly higher values of IRl and HOMA. These data
point more towards to the interaction of obesity and
insulin resistance with increased cortisol metabolism,
than to androgen hyperproduction.

In fact, age is the only undisputable factor which
leads to a reduction in ovarian and suprarenal andro-
gen production, both in patients with PCOS and in
clinically healthy women. Our results also confirm this
correlation.

In conclusion, the study of adrenocortical andro-
genic precursors in women with PCOS is of essential
significance for clinical practice with a view to a com-
plex and accurate assessment of the current status of
patients and an on time selection of appropriate ther-
apeutic approach in women with PCOS.

32

EHgokpuronozug mom XXI Nel/ 2016




References

1. Azziz R, Woods KS, Reyna R, Key TJ, Knochenhauer ES,
Yildiz BO. The prevalence and features of the polycystic ovary syn-
drome in an unselected population. / Clin Endocrinol Metab 2004;
89: 2745-9.

2. Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus
Workshop Group 2004 Revised 2003 consensus on diagnostic cri-
teria and long-term health risks related to polycystic ovary syndrome.
Fertil Steril 2004; 81: 19-25.

3. Moran C, Azziz R. The role of the adrenal cortex in polycys-
tic ovary syndrome. Obstet Gynecol Clin North Am 2001; 28: 63-75.

4. Longcope C. Adrenal and gonadal androgen secretion in
normal females. Clin Endocrinol Metab 1986; 15: 213-228.

5. Nakamura Y, Hornsby PJ, Casson P, Morimoto R, Satoh
F, Xing Y, et al. Type 5 17b-hydroxysteroid dehydrogenase (AKR
1C3) contributes to testosterone production in the adrenal reticu-
laris. J Clin Endocrinol Metab 2009; 94: 2192-2198.

6. Lasley BL, Santoro N, Randolf JF, Gold EB, Crawford S,
Weiss G, et al. The relationship of circulating dehydroepiandros-
terone, testosterone, and estradiol to stages of the menopausal tran-
sition and ethnicity. / Clin Endocrinol Metab 2002; 87: 3760-3767.

7. Kumar A, Woods KS, Bartolucci AA, Azziz R. Prevalence
of adrenal androgen excess in patients with the polycystic ovary syn-
drome (PCOS). Clin Endocrinol (Oxf) 2005; 62: 644-649.

8. Burger HG, Dudley EC, Cui J, Dennerstein L, Hopper JL.
A prospective longitudinal study of serum testosterone, dehy-
droepiandrosterone sulfate, and sex hormone-binding globulin levels
through the menopause transition. / Clin Endocrinol Metab 2000;
85:2832-2838.

9. Yildiz BO, Azziz R. The adrenal and polycystic ovary syn-
drome. Rev Endocr Metab Disord 2007; 8: 331-342.

10. Stanczyk FZ. Diagnosis of hyperandrogenism: biochemi-
cal criteria. Best Pract Res Clin Endocrinol Metab 2006; 20: 177-191.

11. Pall M, Azziz R, Beires J, Pignatelli D. The phenotype of
hirsute women: a comparison of polycystic ovary syndrome and 21-
ydroxylase-defcient nonclassic adrenal hyperplasia. Fertil Steril 2010;
94: 684-9.

12. Ibanez L, Dimartino-Nardi J, Potau N, Saenger P.
Premature adrenarche - normal variant or forerunner of adult dis-
ease? Endocr Rev 2000; 21: 671-696.

13. Lobo RA, Granger LR, Paul WL, Goebelsmann U, Mishell
DRJr. Psychological stress and increases in urinary norepinephrine
metabolites, platelet serotonin, and adrenal androgens in women
with polycystic ovary syndrome. Am | Obstet Gynecol 1983; 145:
496-503.

14. Nyagolova P, Mitkov M, Orbetzova M. Assessment of
the level of stress in women with reproductive disorders. Nauka
Endocrinologia 2013; 4: 138-140 (In Bulgarian) (Hazoao8a I, Mum-
k06 M, Op6eyoBa M. Ouerka Ha HUBOoMO Ha cmpec npu >eHu ¢
penpogykmuBHu HapyweHua. Hayka EHgokpuHorozus 2013; 4:
138-140).

15. Lanzone A, Ciampelli M, Petraglia F, Caruso A, Fulghesu
AM, Mancuso S. Corticotropin-releasing hormone induces and
exaggerated response of adrenocorticotropic hormone and cortisol
in polycystic ovary syndrome. Fertil Steril 1995; 63: 1195-1199.

16. Azziz R, Black V, Hines GA, Fox LM, Boots LR. Adrenal
androgen excess in the polycystic ovary syndrome: sensitivity and
responsivity of the hypothalamic-pituitary-adrenal axis J Clin
Endocrinol Metab 1998; 83: 2317-2323.

17. Azziz R, Gay FL, Potter SR, Bradley E Jr, Boots LR. The
effects of prolonged hypertestosteronemia on adrenocortical
biosynthesis in oophorectomized women. J Clin Endocrinol Metab
1991; 72: 1025-1030.

18. Campbell PJ, Gerich JE. Impact of obesity on insulin
action in volunteers with normal glucose tolerance: Demonstration
of a threshold for the adverse effect of obesity. J Clin Endocrinol
Metab 1990; 70: 1114-1118.

19. Carmina E, Lobo RA. Prevalence and metabolic character-
istics of adrenal androgen excess in hyperandrogenic women with
different phenotypes. | Endocrino Invest 2007; 30: 111-116.

20. Ehrhart-Bornstein M, Hinson )P, Bornstein SR,
Scherbaum WA, Vinson GP. Intraadrenal interactions in the regula-
tion of adrenocortical steroidogenesis. Endocr Rev 1998; 19: 101-
143.

21. Ackerman GE, Smith ME, Mendelson CR, MacDonald
PC, Simpson ER. Aromatization of androstenedione by human adi-
pose tissue stromal cells in monolayer culture. / Clin Endocrinol
Metab 1981; 53: 412-417.

KHue2onuc

Endocrinologia vol. XXI Ne1 /2016




OpuzuHanHa cmamus

3abucumo om guabema kauecm6o Ha ubom
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YBog: B bvazapua ce HabaogaBa enugemua om 3axapeH guabem (3A) mun 2. ToBa 3a6oaaBaHe okazBa Bau-
aHue Bbpxy noumu Bceku acnekm om >xuBoma Ha nauueHma. B gocmbnHama Aumepamypa camooueHkama 3a
KauyecmBo Ha »kuBom (KX) ce gokazBa kamo moweH npegukmop Ha cMbpmHocmma u 3aboaeBaemocmma.

Llenma Ha npoy4y8anemo e ga ce ouerHu KXX npu nauueHmu cbc 3A mun 2.

Mamepuaa u memogu: NpoBegeHo e cpe3zoBo npoyuBare Ha 540 cayyaliHo nogbpaHu Auua cbe 3A mun
2 8 ob6aacm MNroBgub cbe cneuuduuer BonpocHuk 3a KXK (ADDQoL-19). B npoyuBaHemo npeobragaBam mb-
»keme (52,55%) u >kumeAaume Ha 2pagckume HaceaeHu mecma (71,05%). CpegHa Bb3pacm Ha yyacmuHuuume
e 59,92+11,60 2.).

Pezyamamu: CamooueHkama Ha ydacmuuuume noka3a obwomo HezamuBHo Bb3gedcmBue Ha 3A Bobp-
Xy pa3zAudHuU obaacmu om kavecmBomo um Ha >kuBom. NMogpexxgaHemo Ha pazaudyHume obaacmu NO paHa20-
Be nokaza Hal-cuaHo HezamuBHo Bb3geicmBue B o6aacm ,cBo60ga 3a xpaHene” (-1,79, SD 2,60). CaegBam
obracmu ,cemeeH >xuBom” (-1,54, SD 0,89), ,puzuvecka akmuBHocm” (-1,54, SD 0,89) u ,pabomen >xuBom*
(-1,54, SD 0,92). Had-maako Bb3geticmBue okazBa o6aacmma ,peakuun Ha okoaHume” (-0,93, SD 0,97).

3akaroueHue: AokragBaHume om nauueHma oueHku 3a 3gpabBen pezyamam (PROMs) npegaazam 2o0aam
nomeHyuaa 3a nogobpaBaHe Ha kavecmBomo u pezyamamume om 3gpaBHume ycayeu. M3noazBaHemo Ha
cneyudpuyeH BbnpocHuk No3BoAu ga ce omkpusm u oueHam me3u gemepmuHaHmu Ha KXK, koumo umam Had-
20AAMO 3HaueHUe 3a KOHKpemHama nonyaauusa. lNoayyeHume gaHHU mo2am 3a 6bgam u3znoa3BaHu npu ougen-
Ka U popmupaHe Ha cmpameauu 3a ocueypaBaHe Ha edpekmuBHO U epuKacHO KAUHUYHO ynpaBaeHue npu na-
yueHmume cbC 3A mun 2.

KatoyoBu gymu: 3axapen guabem mun 2, kauecmBo Ha »uBom, ADDQol, Bwazapua

pecnupamopHu 3aboaaBaHua u ncuxuuHu yBpexga-

BbBegeHue

PaznpocmpaHeHuemo Ha XxpoHU4YHUME He3apas-
HU 6oarecmu (XHB) npegcmaBaaBa 2arobaaHa kpusa,
3acazalku Bcuuku cmpaHu no cBema u Bcuuku Bb3-
pacmoBu 2pynu (1). B EBpona paznpocmpaHeHuemo
Ha me3u 3aboaaBaHua e mHoz2o Bucoko. B3emu 3aeg-
HO, Nem 2pynu HO30A02UYHU egUHUUU (3axapeH gua-
6em, cbpgeuHo-cbgoBu 3aboaaBaHus, pak, XpOHUYHU

Hua) cecmaBaaBam 77% om XHB u npuyunaBam oko-
A0 86% om cmbpmHume caydau 6 peauoHa (2).

3axapHuam guabem (3A) e eguH om Hal-npegu3-
BukameaHume 3gpaBHu npobaemu Ha 21-8Bu Bek. Mo
gaHHU Ha MexgyHapogHama Auabemna (Degepauusn
(IDF - International Diabetes Federation) om 2013 2.
8,3% om Bb3pacmHomo HaceAeHue B cBema uma 3A.
Okono 90% om obwua 6pol hauueHMu umam mun 2
(3A T2) u mexHuam 6pol we HapacHe ¢ 55% go
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2030 2. B cBemoBen mawab 3A e npuyuHa 3a Hag 51
MAH. CMbPMHU CAyYau 20guwHo (3). B bbazapusa pasz-
npocmpaHeHuemo Ha 3A npugobuBa enugemuuHu
pa3mepu. o gaHHu Ha Bvaeapckomo gpyxecmBo
no eHgokpuHoaozua (BAE) 9,6% om HaceaeHuemo
uma 3A, a 3,7% ca c npeguabem (4,5).

3axapHusm guabem e 3a6oaa8aHe, Koemo okas-
Ba BauaHue Bbpxy noumu Bceku acnekm om >kuBo-
ma Ha 3aboaeaus. KAUHUMHUAM npe2aeg U guazHoC-
muka npegocmaBam uHgpopmauua 3a o6ekmuBHuam
3gpaBeH cmamyc Ha nauueHma, Kakmo u 3a npozpe-
cuama uAu pezpecuama Ha boaecmma. B gocmbnHa-
ma Aumepamypa camooueHkama 3a KayecmBo Ha
»kuBom (KXK) ce gokazBa kamo no-moweH npeguk-
mop Ha cmbpmHocmma u 3aboreBaemocmma om
MHO20 00ekmuBHU KAUHUYHU noka3zameau (6). Cno-
peg C30 kauecmBomo Ha >kuBom e cBbp3aHo ¢
,npegcmaBume Ha uHguBugume kak me Bvb3npue-
mam cBoa >xxuBom, B KoHmMekcmMa Ha KyaAmypHume u
ueHHOCMHU cucmemu, 8 koumo me >uBeam, u 6v6
Bpb3ka c mexHume ueau, odakBaHua, cmaHgapmu, u
mpeBoau” (7). Om 2aegHa mouka Ha Bb3MoXxHOCMU-
me 3a uzmepBaHe u oueHka, KXK BkaouBa cybek-
muBHU OUEHKU Ha NOAOXUMEAHU U OMpuuameAHu
acnekmu Ha >kuBoma Ha voBek (8).

CowecmByBa pazauuusa 8 KX npu 3gpaBu xopa
U npu xopa ¢ XpoHuuHu 6oaecmu. ,KauecmBo Ha >ku-
Bom, cBbp3aHo cvbe 3gpaBemo” (KXKC3, HRQol)
BkatouBa He camo camoougHkama 3a (Pu3uyecko,
ncuxuyvHo 3gpaBe u mexHumMe Kopeaamu, Ho U 3gpab-
HU puckoBe, PYHKUUOHAAEH cmamyc, coyuaaHa nNog-
Kpena u CouuaAHo-uKkoHomudecku cmamyc. M3noa3-
Ba ce 3a onpegeAaaHe Ha mexkxecmma Ha npegomBpa-
mumu 3aboaaBaHun, mpaBmu u yBpexgaHusa, u npe-
gocmaBa uHgpopmauua 3a Bpvzkama mexgy KX u
puckoB cakmop (9). 3a oueHka Ha KXXC3 ce uznoas-
Bam obwu u cneuudguuHu BbnpocHuuu. O6wume
UHCMPYMEHMU Ca NOgXogawu 3a HaceAeHuemo Ka-
mo uaro. CneuuguuHume BbNPOCHUUU CE U3NOA3-
Bam 3a uzmepBane Ha KXX npu koHkpemHo 3aboaaBa-
He. Te ouyeHaBam kakmo obwomo kauecmBo Ha >Ku-
Bom, maka u npobaemu UAU CUMNMOMU, KOUMO ca
cneyuarHo cBbp3aHu cbe 3aboaaBanemo. lMpu u3z-
mepBare KK npu 3A moBa ca Hanpumep npobaemu
cbe 3peHuemo, yBpexgaHe Ha 6bOpeyume, copgeu-
Ho-cbgoBu 3aboanBaHun, epekmuAHa gucgyHKUUA,
guabemnHa noauneBponamus u gp. (10).

CneuuguuHume BbnpocHuuu 3a uzmepBane Ha
kauyecmBomo Ha »kuBom ce cuumam 3a no-uyBcmoBu-
meAHu om ,06wume” (11). Ogum Ha 3aBucumo om
3axapHua guabem kavecmBo Ha >xuBom (Audit of
Diabetes-Dependent Quality of Life, ADDQOL-19) e
eguH om Hal-Wwupoko u3noa3zBaHume cneuuduuHu
uHcmpymenmu 6 cBema (12,13). Tozu BbnpocHuk ce
onumBa u3zuepnameAHo ga npoy4du nepcnekmuBama
Ha nauueHma 3a Bv3gedcmBuemo Ha 3A Bbpxy pe-

guua obaacmu om kavecmBomo my Ha >kuBom (14).
MHcmpymeHmsbm nozBoaaBa Bceku Bbnpoc ga ce
npeueHu no ueaecbobpazHoCcm U ga ce npemaxHam
me3u eAeMeHmu, KOUMO He Ce OmHacam 3a gageH
nauueHm (N/A- Henpuaoxxumo) (15). INMoaezHocmma
Ha ADDQoL-19 e npuzHama om mHo20 u3caegoBa-
MeACKU UHCmumymu u ce u3znoa3Ba 6 mHo20 cmpa-
Hu B cBema, koemo gaBa Bb3moxxkHocm 3a cpabHe-
HUe Ha noAaydveHume pe3dyamamu (16-24). BvnpocHu-
Kbm cbgbpka gBa obwu Bbnpoca u 19 Bbnpoca 3a
cneuudguuHu obaacmu om KXK: akmuBrocm 6 cBo-
6ogHomo Bpeme, pabomeH >kuBom, nbmyBare, no-
yuBka, uzuvecko 3gpabBe, cemeeH >kuBom, npusa-
meAcmBa u couuareH >kuBom, 6au3zka AudHa Bpb3ka,
cekcyareH >xuBom, BvHweH Bug, camouyBcmBue,
momuBauun, peakuua Ha xopama, yyBcmBa 3a 6bge-
wiemo, gpuHaHcoBo cbemoaHue, ycaoBua Ha >kuBom,
3aBucumocm om gpyau xopa, cBoboga Ha xpaHeHe u
cBoboga Ha nueHe. Ckarama 3a omzoBopu e 5-cme-
neHHa 3a pelimuHz Ha Bb3getcmBue (om -3 go 1) u
4-cmeneHHa 3a peimuHz Ha BaxkHocm (om 3 go 0).
INpemeaaeHuam peumuHza (AWI - nokazamen) ce Kaa-
KyAaupa no popmyaa u Bapupa om -9 go +9. Om 19-
me obaacmu, 5 ca ¢ N/A onuua. Huckume pe3yama-
mu cbomBemcmBam Ha no-Hucko KXK. O6obweHu-
am nokazamea ce u3uucaaBa 3a yarnama ckaaa NPuAo-
>Kumu obracmu (14).

Lleama Ha npoBegerHomo npoyuBaHe Gewe
oueHka Ha kavyecmBomo Ha >kuBom npu nayueHmu
cbe 3A mun 2 ¢ 6bazapcka Bepcus Ha cneuudguyeH
BbnpocHuk Ogum Ha 3aBucumo om 3axapHua gua-
6em kauecmBo Ha >xuBom (ADDQol-19 BUL).

Mamepuaa u memogu

lNpoBegeHo e cpe3oBo npoyuBaHe cpeg cay-
yalHa u3zBagka om 540 Auua cbe 3A mun 2 8 nepuo-
ga cenmemBpu 2013 2. - gekemBpu 2014 2. MNMavuen-
mume 06axa u3zbpaHu Ha cayyaeH npuHuun om 9 cne-
UUAAU3UPAHU NPaKMuUKU NO eHgOKpuHoAoz2ua u 6o-
Aecmu Ha obmaHama - 25% om Bcuuku npakmuku
ckatouuau goeoBop ¢ P3OK MaoBguB. Becuuku yyac-
MHUYU nognucaxa UH(POPMUPAHO Cba2Aacue 3a ydac-
mue, cba2aacHo Aekaapauuama om XeA3uHku. [Npoyuy-
BaHemo e ogobpeHo om Komucuama no HayuHa
emuka Ha MeguuuHcku yHuBepcumem, MaoBguB.

BvpHamu 6axa 423 aHkemHu kapmu (6b38pawa-
emocm 78,33%), a 20gHuU 3a obpabomBaHe b6axa 411.
Kpumepuu 3a BkaouBare: Bv3pacm Hag 18 2., 3A mun
2. Kpumepuu 3a uzkaouBane: 3A mun 1, 2ecmauyuo-
HeH 3A, HaauuyHU Ko2HUmMuBHU yBpegu, HaAuYHU
gpyau 3aboanBanun, Bogewu BmopuvHo go guc-
2AUKemuA (Hanp. pak Ha naHkpeaca u gp.). Ydacmuuuu-
me 6axa aHkemupaHu ¢ ADDQOL-19 BUL u aHkemHa
Kapma CbC CouuaAHo-gemozpadpcka uHopmayus
(Bb3pacm, noa, emHuvecka npuHagae>xxHocm, HuBo
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Ha obpazoBaHue, 3aemocm, BpegHu HaBuuu, pamun-
Ha obpemeHeHocm), gaBHocm Ha 3aboaaBaHemo, yc-
AOXHeHUs Ha 3A, gpyau xpoHuuHu 3ab60AaBaHun, me-
panua. Cb0paHu 6axa gaHHU 3a KAUHUYHU NoKa3ame-
AU (HbA;, obw, xonecmepoa, HDL-xorecmepoa,
mpuzAuyepugu) u GUOAOUYHU MEPKU (meAecHO mee-
Ao, BucouuHa).

Cmamucmuyeckama obpabomka ce u3zBvbpuwiu
cbe SPSS 17 u EXCEL 2010. M3noa3B8aHu 6axa memo-
gu Ha geckpunmuBHama cmamucmuka, hapamempu-
YeH U HenapamempuueH aHaAu3, KOpeAayUuoHeH aHa-
Au3. MauueHmu ¢ 6 uau noBeye auncBawu omeoBo-
pa ca uzkatoueHu om Bcuyku aHaAu3u.

Pesyamamu

B npoyuBaHemo yuacmBaxa 411 auua - 52,55%
mbxe (n=216) u 47,40% >eHu (n=195). Npeobraga-
Bam >xumeAaume Ha 2pagckume HaceAeHu mecma
71,05% (n=292). Bb3zpacmma Ha yyacmHuuume Ba-
pupa om 28 go 88 2. (cpegHa Bb3pacm 59,92+11,60
2.). [Mpu >keHume Hal-20AAM OMHOCUMEAEH gaA umam
me3u Ha Bb3pacm 60-69 2., a npu mbxeme moBa e
Bv3pacmoBama epyna 50-59 2. (Taba.1). Conbmem-
Bawu 3a60aaBaHun (u36bH 3A, HO macHo cBbp3aHu C
Heao) ca gokaagBaHu om 92,21% (n=379) om pec-
noHgeHmume. Had-uecmu ca: xunepmoHu4Ha 6o-
recm (n=343; 83,45%) u cbpgeuHo-cbgoBu 3aboaa-
BaHua - Hanp. IBC (n=188; 45,74%).

Moumu Bceku nayueHm uma ycaoxkHeHue Beaeg-
cmBue Ha 3A, kamo guabemHa HeBponamusa (378;
91,97%), nocaegBaHo om guabemHa pemuHonamus
(59;14,36%). HoBoguazHocmuuupaHa gucaunugemus
ce HabatogaBa npu 51 nauueHma (12,4%) kamo Cb-
wecmByBa nponopuuoHarHa 3aBucumocm  mexkgy
meAecHomo meaAo u HUBomo Ha mazHuHume (No-u3-
pazeHa no-omHoweHue Ha mpuzauuepugume). HuBa-
ma Ha ,gob6pus” xoanecmepoa (HDL-xorecmepona) e 6
obpamta 3aBucumocm om uHgekca Ha meaecHa maca
(MTM). CowecmByBa 3aBucumocm mexgy HuBo Ha
obpazoBaHue u HaAauduemo Ha guabemHu YCAOXKHe-
Hua (x*=9,60, P <0,05), (U=4259,00, P <0,01).

OueHkama Ha aHkemupaHume Auua 3a ,Obwo
(Hacmoawp) kauecmBo Ha >kuBom” noka3zBa, ue Hal-
20AAMa Yacm om pecnoHgeHmume npuemam CbCmo-
aHUemo cu kamo ,gobpo” 54,5% (n=224), a 10,9%
(n=45) 20 onpegeaam B pa3AauvHU cmeneHu Ha ,AO-
wo”. bauzo egHa yuemBbpm om yuyacmHuuume He
Mo2am 20 onpegeAsm Kamo ,gobpo” uau ,Aowo0”
(@ua. 1). CowecmByBam 3Hauumu pazaudua B ouex-
kama 3a Hacmoawpo KX 6 zaBucumocm om noaa
(U=20332,00, P<0,05). XXeHume omyumam no-HUCKO
KK om mbxxeme. YcmaHoBaBa ce cmamucmuuecku
3Hauuma pazauka mexgy KX u Bb3pacm (u2=325,41,
P <0,01). C HanpegBaHe Ha Bb3pacmma HamarnBa ce-

b6eoueHkama 3a KX. MNMpoyuBanemo ycmaHoBu cma-
mucmuYecku 3Havumu pazaudua 8 oueHkama 3a Hac-
moawo KK u Haauduemo Ha guabemHu ycao>kHeHus,
Kamo ¢ HapacmBaHe Ha ycaoXkHeHuama HamaaaBa
obwama oueHka (42=12,386, P <0,01)). OueHkama
Ha aHKkemupaHume Auua nokazBa obwomo HezamubB-
Ho Bb3gedcmBue Ha 3A Bbpxy Bcaka obaacm om Ka-
yecmBomo um Ha >xuBom (Due. 2).

[NogpexkgaHemo Ha pa3audHume obaacmu no
paH208e noka3zBa Hal-cuaHO HezamuBHa npemeaae-
Ha oueHka Ha Bb3geticmBue - 3,97 (SD 2,60) 6 06-
Aacm ,cBo6oga 3a xpaHeHe”. Tazu obaacm oka3Ba u
Hau-2oAamo Bauarue Bopxy KX (cpegeH peimuHz Ha
Bv3getcmBue -1,79, SD 0,87). CaegBam obaacmu
L,cemeeH xxuBom” (-1,54, SD 0,89), ,du3zuvecka ak-
muBrocm” (-1,54, SD 0,89) u ,pabomen >xuBom”
(-1,54, SD 0,92). Hat-maako Bb3geticmBue Bbpxy KK
oka3zBa obracmma ,peakuua Ha okoAHume” (-0,93,
SD 0,97).

Ogum Ha 3aBucumomo om guabema kauecmBo
Ha >xuBom e BbnpocHuk, koimo no3BoanBa ga He ce
omzoBapa Ha me3u obAracmu, KOUMO pecnoHgeHma
cyuma 3a HEeNPUAOXKUMU 3a camua Hez20. A UMEHHO
,pabomen >xuBom”, ,nouubka”, ,cemeeH >xuBom”,
,0AU3Ka AuuHa Bpb3ka” u ,cekcyaseH xxuBom”. AHa-
AU3BM Ha MogeAume Ha omzoBop nokaza, ue yemupu
obaacmu (,pabomen >xuBom”, ,cekcyareH >xuBom”,
,nouuBka” u ,6Au3KU AUMHU OMHOWeHUA”) npegcmab-
AaBam no-2oaamama vacm om HenbAHUME gaHHU.

ObcbikgaHe

IMpoBegeHo e nbpBomo uzcaegBare Ha KX npu
nauueHmume cbc 3AT2 CbC cneyuduueH UHCMPpY-
meHm B Bbbazapua. M3noazBaHemo Ha ADDQol-19
noka3a noumu yHuBepcaaHomo ompuuameaHo 6b3-
getcmBue Ha guabema Bbpxy Bcuuku obaacmu om
KK Ha nauueHmume cbc 3A mun 2. Bb3pacmma, no-
Aa, cemelHOMO noaoxeHue u obpazoBaHuemo ca
BaxxHu ¢pakmopu, Bausewu Bbpxy camooueHkama 3a
kauecmBo Ha >xuBom, koemo no3BoaaBa ga 6bge u3-
pabomeH cneuuduyeH NPouA Ha hauueHmume u
mexHume nompebHocmu 3a uzpabomBaHe Ha agek-
BamHu nogxogu 3a 3gpabHo obyuerue (25). Mo- HuUC-
ka cebeoueHka 3a obwo KX umaxa auyama ¢ no-Huc-
Ko HuBo Ha obpazoBaHue, Auyama om pPOMCKU hpo-
u3xog, HecemelHume, Auuama 6e3 paboma u me3u c
Hucku goxogu. ToBa moxke ga 6bge obacHeHO ¢ no-
Hucka 3gpaBHa kyamypa u ¢ no-Hucko HuBo Ha npu-
gbpxkaHe Kbm mepanua. lNMpoyuBaHua omkpuBam
npsaka 3aBucumocm mexkgy guabemuo obyyeHue, no-
gobpo ynpaBaerue Ha 3a6oaaBaHemo u no-gobpomo
KX (26, 27).

INpoBegeHomo npoyuBaHe ycmaroBu cmamuc-
muuecku 3Ha4umu pasaudua 8 oueHkama 3a Hacmos-
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Tabauya 1. Couuo- gemozpapcku u 3gpaBHu xapak-
mepucmuku Ha yyacmuuyume (n=411)

Xapakmepucmuku n %
Mo
Mbxe 216 52,55
CemellHO NOAOXKEHUE
CemelHu 271 65,94
HecemelHu 150 34,06
Oo6pa3zoBaHue
OcHoBHo 15 3,65
CpegHo 298 72,50
MoayBucwe, Bucwe 98 23,85
EmHuyecka npuHagAe)XHOCmM
bbacapcka 296 72,02
Apyea /Typcka, Pomcka u gp. 181 27,98
(DamuaHo obpemeHeHU 230 55,96
Pabomewu 183 44,53
Mywauu 99 24,09
AaBHocm na 3AT2 >5 years 244 59,37
YcAaoXKHeHUA 379 92,21
Tepanua
Auema 2 0,49
MNepopaaHu cpegcmBa 252 61,31
KombuHupaHa mepanus 111 27,01
MHcyauH 46 11,19
Mean (SD) Range
Bv3pacm 59,92 (11,60) 28-88
NTM (kg/m?) 30,86 (5,50) | 18,59-55,94
HbA, . 8,08 (0,85) | 6,10-10,80

wo KX u Haauduemo Ha guabemHu ycAo>KHeHUa npu
yuacmuuuyume (Had-3Hayuma npu guabemHa noAu-
HeBponamus). TaBa onpegeas Haauduemo Ha gua-
GemHU YCAOXKHEHUA Kamo Hal-CUAEH Npegukmop 3a
KX, Bb3gedcmBue u ygoBaemBopeHocm om aAeue-
Hue (27).

O6aacmma ,c6o60gama 3a xpaHeHe” uma mak-
CUMaAHa ompuuameaHo oueHka Ha Bb3geticmBue u
ompazaBa cuaHomo BAuaHue Ha guemu4Hume ozpa-
HuueHua Bbpxy KX npu 3A. ToBa omkpumue ce noB-
mapa B8 pazauuHu cmpaHu u npoyuBaHun, Koemo
npegnoaaza, vye uHmepBeHyuume, KOUMO Hacbpua-
Bam xpaHumeaHa cBoboga cvobpa3zHo mepaneB-
MuyHUA pexkum, we HanpaBam mHO20, 3a ga ce no-
gobpu kauecmBomo Ha >xuBom (16-24).

Bucoka oueHka Ha BauaHue noayyaBam u 06-
Aacmume ,cemeeH >xuBom”, ,gu3zudyecka akmubB-
Hocm” u ,pabomeH >xuBom”. ToBa moyke ga ce mba-
kyBa c pakma, ue B ueHHocmHama Kyamypa Ha 0bA-
2apume 3aAfeam CuAHUMe cemelHu Bpb3KU U AUYHU-
me B3aumoomHoweHus. OzpaHuyeHuama Ha 3A Bobp-
Xy ,puzudeckama akmuBHocm” ce gbaXKU Hal-vyec-
MO HA HAAUYHU guabemHu YCAOXKHEHUS, KOUMO o2pa-
HuuyaBam cpuzuveckama uzgpwxauBocm u 3ampyg-
HaBam u3zBvpwbBaHemo Ha exegHeBHume gelHOC-
mu. HezamuBHo BauaHue okazBa 3A u Bbpxy pabom-
Hua »kuBom, koemo ce nomBbprkgaBa u ¢ no-yecmu
omcbcmBua om paboma nopagu BpemeHHa Hempy-
gocnocobHocm.

MauueHmume AekyBaHu c uHcyAauH noka3Bam
no-Hucko KX 8 cpaBrerue ¢ me3u, rekyBaHu ¢ gue-
ma u/uAu nepopaAHu cpegcmBa. [NMpemutHaBaHemo
KbM exegHeBHO anAuuupaHe Ha UHCYAUH, Kakmo u
HeobXogumocmma om NO CMPUKMeH KOHMpPoA, Bo-
gam go gonbAHUMEAEH CMpec 3a hauueHmume u go
no-Hucka camooueHka 3a KX (28). ,CBo6ogama ga
ce xpaHa, Kakmo a3 uckam” e Hal-HeeamuBHo noBau-
aHuam acnekm Ha >xuBoma u 3a g6eme u3caegBaru
nogzpynu, HezaBucumo gaau me ca 6uau AekyBaHu c
UHCUAUH UAU He.

3akAloyeHue

M3noa3zBanHemo Ha ADDQol no3BoaaBa ga ce
omKpuam u oueHam me3u gemepmuHaHmu Ha KK,
KOUMO umam Hal-20AAMO 3HaveHue 3a Gba2apckama
nonyaauua.3axapHuam guabem uma obwo HezamuB-
Ho BAauaHue Bbpxy kauecmBomo Ha >kuBom Ha nauu-
eHmume. [MayueHmume cbc 3A mun 2 umam no-HuUc-
ko KX 666 Bcuuku o6racmu om nauueHmume 6e3
3A. CBbp3aHume cbe 3A ycroxkHeHua ca no-BaxkHu
npegukmopu Ha KX, 68 cpaBHeHue c gemozpadpcka-
ma u couuaAHa xapakmepucmuka Ha uzBagkama.

MpaBuaHomo ynpaBaeHue Ha 3A mun 2 e om
pewaBawo 3HayeHuUe 3a nocmuzaHe Ha gobbp mema-
B6oAumeH KOHMPOoA, HamaaaBaHe Ha ycaoXkKHeHuAama u
no-Bucoko KXX Ha nayuerHmume. AokragBaHume om
nauueHma oueHku 3a 3gpabeH pesyamam (PROMs),
npegaazam 20AaM nomeHuuaa 3a nogobpaBaHe Ha
kauecmBomo u peyamamume om 3gpaBHume ycay-
2u. AaHHume, gokaagBaHu om nauueHmume, ca Bax-
HU 3a 3gpaBHume npodecuoHarucmu kamo obpam-
Ha Bpb3ka 3a epuxkume, koumo ce okazBam. Cybek-
muBHama oueHka Ha 3gpaBemo npegcmabaaBa pak-
mop, koUmo uma cuaHo Bb3gelicmBue Bbpxy Kauec-
mBomo Ha »kuBom Ha nayueHmume u npegcmaBaa-
Ba BaxxeH komnoHeHm B oueHkama Ha edpekmubB-
HOCMMa Ha guabemHua MEeHUQKMbHM U op2aHu3a-
uuama Ha guabemHume 2puku.
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CpegHo npemeaneHa oueHka Ha Bb3gelicmBue
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baazogapHocm
brazogapum Ha nayuenmume, koumo ce Bkaroyuxa 6 npoyyBanemo u Ha Aekapume eHgOKPUHOAO3U, KOUMO
yyacmBaxa 6 cvbupaHemo Ha gaHHume.
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Introduction: In Bulgaria there is an epidemic of diabetes mellitus type2. This disease affects almost every
aspect of the life of the patient. The available literature indicates that self-assessment of quality of life (QoL) has
proved to be a powerful predictor of mortality and morbidity.

The aim of the study was to assess the quality of life in patients with diabetes mellitus type 2.

Material and Methods: A cross-sectional study was conducted on 540 randomly selected individuals with
type 2 diabetes in the region of Plovdiv who were asked to complete a specific questionnaire about their quality
of life (ADDQoL-19). The participants were predominantly men (52,55%) and residents of urban settlements
(71,05%). The average age of the participants was 59,92 years (SD+11,60).

Results: Self-assessment of the participants showed an overall negative impact of diabetes on different areas
of their quality of life. The greatest negative impact on patients was reported for ,freedom to eat” (mean -1,79; SD
0,87). This was followed by ,family life” (-1,54, SD 0,89), ,physically can do” (-1,54, SD 0,89) and ,working life” (-
1,54, SD 0,92). The least impact was on ,people's reaction” (mean -0,93; SD 0,97).

Conclusion: patient-reported assessments of health outcome (PROMs) offer great potential for improving the
quality and outcomes of health services. Using a specific questionnaire allowed the discovery and understanding
of the determinants of QoL which have the greatest significance for a specific population. The data obtained can
be used for the evaluation and formation of strategies to ensure the effective and efficient clinical management of
patients with type 2 diabetes mellitus.

KatoyoBu gymu: type 2 diabetes mellitus, quality of life, ADDQol, Bulgaria

- of NCDs and cause about 86% of deaths in the region
Introduction (2).
Diabetes mellitus (DM) is one of the most chal-

The prevalence of chronic non-communicable  |enging health problems of the 215t century. According
diseases (NCDs) is a global crisis affecting all countries  to the International Diabetes Federation (IDF) 8,3% of
and all age groups (1). the adult population worldwide have diabetes mellitus
In Europe, the prevalence of these diseases is  (in 2013). About 90% of patients have a type 2 dia-
extremely high. Taken together five groups of diseases  betes mellitus (T2DM) and their number will grow by

(diabetes, cardiovascular diseases, cancer, chronic res-  55% by 2030. Globally, diabetes is responsible for
piratory diseases and mental disorders) constitute 77%  over 51 million deaths annually (3)
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In Bulgaria, the incidence of diabetes is increas-
ing in epidemic proportions. According to the
Bulgarian Society of Endocrinology (BSE), 9,6% of the
people have DM and 3,7% have prediabetes (4,5).

Diabetes mellitus is a disease that affects almost
every aspect of the patient's life. Clinical examination
and diagnosis provide information about the objective
health condition of the patient and the progression or
regression of disease. In the available literature, self-
assessment of quality of life (QolL) proved to be a
more powerful predictor of mortality and morbidity
than many objective clinical parameters (6).

According to the WHO, quality of life is related to
the concept of individuals how they perceive their lives
in the context of cultural and value systems in which
they live, and in relation to their goals, expectations,
standards and concerns (7). In terms of opportunities
to measure and evaluate, QoL includes subjective
assessments on positive and negative aspects of a per-
son's life (8).

There are differences in Qol in healthy people
and in people with chronic diseases. Health related
Quiality of life (HRQolL) includes not only physical self-
esteem of mental and physical health and their corre-
lates, but also health risks, functional status, social sup-
port and social and economic status. It is used to
determine the severity of preventable illnesses, injuries
and disabilities, and provides information about the
relationship between QoL and a risk factor (9).

For the assessment of HRQolL, both general and
specific questionnaires are used. Common tools are
suitable for the population as a whole. Specific ques-
tionnaires are used to measure the Qol in a specific
disease. They evaluate both the overall quality of life
and problems or symptoms that are specifically associ-
ated with the disease. When measuring the QoL in dia-
betes, these are, for example, vision problems, kidney
failure, cardiovascular disease, erectile dysfunction,
diabetic neuropathy etc. (10).

Specific questionnaires for measuring the quality
of life are considered more sensitive than general ones
(11).

Audit of Diabetes-Dependent Quality of Life
(ADDQO) is one of the most widely used specific tools
in the world (12,13).This questionnaire seeks to compre-
hensively examine the patient's perspective as to the
impact of diabetes on many areas of his quality of life
(14). The tool allows each issue to be considered, where
appropriate, and those items that do not apply to a
patient, to be eliminated (N/A- Not applicable) (15).

Usefulness of ADDQoL-19 is recognized by
many research institutes, and used in many countries
in the world allowing a comparison of the achieved
results (16-24).

The questionnaire contains two general questions

and 19 specific life domains: leisure activities, working
life, local or long distance journeys, holidays, physical-
ly can do, family life, friendships and social life, close
personal relationship, sex life, physical appearance,
self-confidence, motivation, people's reaction, feelings
about the future, financial situation, living conditions,
dependence on others, freedom to eat and freedom to
drink. The impact of each domain is scored on a five-
point scale (from -3 to 1), and the corresponding
importance is rated on a four-point scale (3 to 0). The
weighted score of each domain is calculated by multi-
plying the impact and importance rating (-9 to +3). Of
the 19 domains are five with N/A option. Low results
are consistent with the lower QolL. Summary indicator
is calculated for the whole scale of relevant fields (14).

The aim of this study was to evaluate the quality of
life in patients with type 2 diabetes mellitus with a
Bulgarian version of the specific questionnaire Audit of
Diabetes-Dependent Quality of Life (ADDQoL-19 BUL).

Material and methods

A cross-sectional study was conducted among a
random sample of 540 individuals with type 2 diabetes
mellitus in the period September 2013 - December
2014. Patients were randomly selected by nine special-
ized practices in endocrinology and metabolic dis-
eases - 25% of all practices contracted with National
Health Insurance Fund - Plovdiv. All participants signed
an informed consent to participate, according to the
Declaration of Helsinki. The Research and Ethics
Committee of the Medical University - Plovdiv,
approved the study.

423 questionnaires were returned (response rate
78,33%), and 411 were capable of being processed.

Inclusion criteria: age over 18, type 2 diabetes
mellitus.

Exclusion criteria: type 1 diabetes mellitus, gesta-
tional diabetes, patients with cognitive disorders,
patients with other diseases, leading to secondary dys-
glycemia (eg. pancreatic cancer, etc.).

Participants were interviewed with ADDQOL-19
BUL and a questionnaire with social and demographic
information (age, gender, ethnicity, education level,
employment, bad habits, and family history), duration
of the disease, complications of diabetes, other chron-
ic diseases, therapy. We collected data on clinical indi-
cators (HbA,. total cholesterol, HDL-cholesterol,
triglycerides) and biological measures (weight, height).

Statistical processing was performed with SPSS
17 and EXCEL 2010. Methods of descriptive statistics,
parametric and nonparametric analysis, and correla-
tion analysis were used. Patients with six or more miss-
ing answers were excluded from all analyses.
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Tablel.  Social and health characteristics of the respondents
(n=411)
Characteristics n %
Sex
Male 216 52,55
Marital status
Married 271 65,94
Single /Widowed/ Divorced 150 34,06
Education
Primary education 15 3,65
Secondary education 298 72,50
College and High 98 23,85
Ethnicity
Bulgarian 296 72,02
Other /Turkish, Roma, etc 181 27,98
Family history of T2DM
Yes 230 55,96
Employed 183 44,53
Smoking 99 24,09
Duration of T2DM 25 years 244 59,37
Complications 379 92,21
DM treatment
Diet 2 0,49
Oral only 252 61,31
Oral + insulin injections 111 27,01
Insulin injections 46 11,19
Mean (SD) Range
Age 59,92 (11,60) | 28-88
BMI (kg/m?) 30,86 (5,50) | 18,59-55,94
HbA, 8,08 (0,85) | 6,10-10,80
Results

The study involved 411 individuals - 52,55%
men (216) and 47,40% women (195). The majority
are residents of urban areas 71,05% (292). Ages varied
from 28 to 88 years (average age 59,92 years (SD+
11,60). The largest number of women were aged 60-
69, while the largest number of men were in the age
group 50-59 years. (Table 1). Comorbidities (except
diabetes but related to it) were reported by 92,21%
(379) of respondents. The most common were hyper-
tension (343; 83,45%) and cardiovascular diseases -
eg. IHD(188; 45,74%).

Nearly every patient had complications due to

diabetes, such as diabetic neuropathy (378; 91,97%),
followed by diabetic retinopathy (59; 14,36%). Newly
diagnosed dyslipidaemia was observed in 51 patients
(12,4%) and there is a proportional correlation
between body weight and the fat content (more
expressed in terms of triglyceride). Levels of ,good
cholesterol” (HDL) is inversely related to BML.

There is a correlation between the level of educa-
tion and the presence of diabetic complications (y*=
9,60, P <0,05), (U = 4259,00, P <0,01).

Assessment of the respondents to the 'present
Qol' shows that the majority of respondents accept
their condition as ,good”, 54,5 % (224) and 10,9%
(45) define it ,bad or very bad”. Nearly a quarter of
respondents could not define it as ,neither good nor
bad”. (Fig. 1). There are significant differences in the
assessment of current QoL based on gender (U =
20332,00, P <0,05). Women reported lower quality of
life than men did. There was a statistically significant
difference between QoL and current age (x* = 325,41,
P <0,01). As we get older, self-esteem for QoL reduces.
The study found statistically significant differences in
the assessment of current QoL and the presence of
diabetic complications such as with increased compli-
cations, the overall evaluation reduces (y* = 12,386, P
<0,01). Assessment of the respondents indicates the
total negative impact of diabetes on every field of qual-
ity of life. (Fig. 2)

The arrangement of the different fields in ranks
shows the most heavily weighted negative assessment
of impact - 3,97 (SD 2,60) in the ,freedom to eat”
field. This field has the greatest impact on QoL too
(average rating of impact -1,79, SD 0,87). Fields of
Jfamily life” (-1,54, SD 0,89), ,physically can do” (-
1,54, SD 0,89) and ,working life” (-1,54, SD 0,92) are
next. ,People's reaction” field has the least impact on
Qol (0,93, SD 0,97).

Audit of Diabetes-Dependent Quality of Life,
ADDQol is a questionnaire that allows the respondent
not to answer those fields that the respondent consid-
ers ,not applicable” to her/him. Namely ,working life”,
,holidays”, ,family life”, ,close personal relationship”
and ,sex life”. The analysis of patterns of response indi-
cates that four fields (,working life, ,sex life”, ,holi-
days” and ,close personal relationship”) constitute the
majority of the incomplete data.

Discussion

The first study of QoL was conducted in patients
with T2DM with a specific instrument in Bulgaria.
Using ADDQolL-19 displays an almost universal nega-
tive impact of diabetes on all fields of the QoL of
patients with type 2 diabetes mellitus. Age, gender,
family status and education are important factors influ-
encing the self-esteem of quality of life, allowing the
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production of a specific profile of patients and their
needs to develop adequate approaches to health edu-
cation (25). Less educated persons, Roma, unmarried,
unemployed persons and those with low income had
lower self-esteem for general QolL. This can be
explained by a lower health culture and with a lower
level of adherence to the therapy. Studies found a
direct correlation between diabetes education, better
management of the disease and better QoL (26, 27).

The conducted study found statistically signifi-
cant differences in the assessment of the current QoL
and the presence of diabetic complications in partici-
pants (most significant in diabetic neuropathy). This
determines the presence of diabetic complications as
the strongest predictor of Qol, impact and satisfaction
with treatment (27).

The field ,freedom to eat” has the greatest nega-
tive assessment of impact and reflects the strong influ-
ence of dietary restrictions on QoL in DM. This discov-
ery is repeated in different countries and studies, sug-
gesting that interventions that promote food freedom
according to therapeutic regimen will do much to
improve the quality of life (16-24).

,Family life”, ,physically can do” and ,working
life” also have high assessment of impact. This can be
interpreted by the fact that in the value system of
Bulgarians, strong, family relationships and personal
relationships have the greatest impact. Limitations of
diabetes on the ,physically can do” are caused more
often by available diabetic complications, which limit
physical endurance and hinder daily activities.
Diabetes has a negative impact on working life, too,
which is confirmed with more frequent absences from
work due to temporary working disability.

Patients treated with insulin showed less Qol
compared to those treated with diet and / or oral
agents. Moves to daily insulin application as well as the

need for strict control lead to additional stress for
patients and lower self-assessment of QoL (28). The
Jfreedom to eat as | want” is the most negatively
affected aspect of life for both subgroups, regardless of
whether they were treated with insulin or non-insulin
treated.

Conclusion

Using ADDQol allowed the discovery of and the
appreciation of the determinants of QoL that have the
greatest importance for the Bulgarian population.
Diabetes mellitus has a great negative impact on the
quality of life of patients. Patients with type 2 diabetes
mellitus have lower QoL in all fields than patients with-
out diabetes.

Diabetes complications are more important pre-
dictors of quality of life than the social and demograph-
ic characteristics of the sample.

Relevant management of type 2 diabetes mellitus
is crucial for achieving good metabolic control, reduc-
tion of complications and higher quality of life of
patients.

Patient reported outcome measures (PROMs),
offer great potential for improving the quality and out-
comes of health services. Data reported by the
patients are important for health professionals as feed-
back on the care that is provided. The subjective
assessment of health is a factor that has a major impact
on the quality of life of patients and is an important
component in evaluating the effectiveness of diabetic
management and the arrangement of diabetic care.
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OpueuHanHa cmamus

Aunamuunu npomenu 6 Hu6omo na TCX npu »eHu
¢ abmoumyHHu mupeougHu 3abornbanun
nogaeXxauju Ha KOHmpoaAupasa o6apuaAsa xunep-
cmumyAayua
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Pesiome

BwvBegenue: Om noBeue om 50 2oguHu e uzBecmHo, ue HopmaaHOMO PYHKUUOHUPaHe Ha wumoBugHama
>KA€3a € OM U3KAIOUUMEAHO 3HadeHue 3a ocbwecmBaBaHemo Ha HopmaaHa penpogykuusa. Om gpyza cmpa-
Ha, HenpekbCcHamo ce noaydaBam gaHHu 3a BAuaHuemo Ha acucmupaHume penpogykmuBHu mexHuku (APT)
Bbpxy HopmarHOMO hyHKUUOHUpaHe Ha wumoBugHama >kae3a, ocobeHo B8 cayvaume Ha npegwecmBawga
mupeougHa namoaoaus, BkatouumeaHo aBmoumyHHu 3a6oaaBaHus.

Llea: Aa ce uzcaegBa 8 guHamuka npomadama 68 HuBama Ha TCX npegu u no Bpeme Ha kKoHMpoAupaHa oBa-
puaaHa xunepcmumyaauusa (KOX).

Au3zaidH: TlpocnekmuBHo, o6cepBauuoHHo npoyuBare Bbpxy ceaekmupaHa 2pyna om 45 XeHu CbC cme-
puaumem, nogaexxawu Ha KOX 3a in vitro pepmuauzayus (MB®). MpocaegeHa e npomaHama 6 HuBama Ha
TCX 6 xoga Ha oBapuasHama xunepcmumyaayus npu 2 2pynu >keHu - nbpBa epyna 6e3 npegwecmBawo ab-
MOUMYHHO mupeougHo 3aboaaBane (ANT3); (n1=24) u Bmopa epyna c ycmaHoBeHo ANT3; (n2=21). Tapzemu-
paHume HuBa Ha TCX npegu 3anouBaHe Ha KOX ca 6uau nog 2,5 mlU/ml 8 gBeme HabatogaBanu epynu. Xe-
Hume ¢ goka3zaHo ANT3 ca aekyBaHu ¢ AeBomupokcuH npegu u no Bpeme Ha KOX.

Pesyamamu: HuBama Ha TCX ce noBuwaBam cuzHudpukarHmHo 68 xoga Ha KOX u 6 gBeme 2pynu, HO ¢ no-
u3pazeHo nokauBare B8 2pynama xeHu 6e3 npegxogHo ycmaHoBeHo ANT3.

3akAtoueHue: duuHukoBama xunepcmumysauua ce ompaszaBa gupekmuo Bbpxy HuBama Ha TCX, nopagu
Koemo e Heobxogumo npegBapumearHo mecmyBaHe Ha Bcuuku nauueHmku, nogaexxawu Ha KOX.

KaroyoBu gymu: wumoBugHa »Ae3a, mupeougHu XOpPMOHU, aluHUKoBa xunepcmumyaauus,
acucmupaHa penpogykuus.

BbBegeHue gykuuama u paxgaHemo Ha geme 6 no-HanpegHaaa
Bb3pacm.

Om noBeue om 50 2oguHu e uzBecmHo, ye Hop- Bb3zpacmma cama no cebe cu e cBup3aHa c yBe-
MaAHOMO hyHKUUOHUPaHe Ha wumoBugHama xae3a AuvaBaHe yecmomama Ha Hakou 3ab6oaaBaHus, Bka.
€ Om U3KAIOYUMEAHO 3HaveHue 3a ocbuwecmBabBaHe- me3u Ha wumoBugHama »ae3a. Om gpyea cmpana,
MO Ha HopmaAHa penpogykuus (12). OcobeHocm Ha Npu >keHUMe ¢ uHepmuAUMem, koumo npubdnzBam
coBpemenHomo obuecmBo e omaazaHemo Ha penpo- go acucmupanu penpogykmuBHu mexHuku (APT), ce
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TamgHa bogypcka u compygHuyu

ycmanoBaBa no-2oAam NpoueHm Ha MupeougHu 3a-
6oaaBaHun (21). Ynompebama Ha APT ueau gobuBa-
HEmMO Ha no-2oAam 6pol Kymyayc-oBouumHu Kom-
naekcu, koemo nbk Heu3bexkHo e cBbp3aHo ¢ noBu-
weHa Npogykuua Ha ecmpaguoA om No-20Aemuf
6pol pa3zBuBawu ce poaukyau. Tazu pazka u 6bp30
HacmbnBawa xunepecmpozeHemua go HuBa, Koumo
ca xapakmepHu 3a Bmopu mpumecmbp Ha GpemeH-
Hocmma, Bogu go HanpexeHue B ocma xunomaaa-
myc-xunoguza-wumoBugHa >KAe3a U MOXKe 3Hauu-
MEeAHO ga NPOMEHU pa3npegeAeHuemo u KuHemuka-
ma Ha wumoBugHume xopmoHu. YcmanoBeHo e, ve
20HagoOMpPONUHUME U MUPOKCUHbM 3aegHo ca Heob-
XOguMU 3a ONAOXKgaHemo Ha aluekaemkama u pasz-
Bumuemo Ha 6aacmouucma. Om cBosa cmpana TCX
e BaxkeH npegukmop 3a HeycnewHo onaoxgaHe (22).
XunepecmpozeHemuama npegu3zBukBa noBuwerue
Ha T4-cBbp3zBawua 2a06yauH (T4-binding globulin,
TBG), kolimo uma 2oAaam acpuHumem 3a cBobp3BaHe ¢
T4. HopmaaHo Hez2oBume HuBa ce yBeauuaBam no
Bpeme Ha GpemeHHocm, koemo Bogu go gonbAHU-
meAHo noBuweHue B Hyxxgume om Nnpogykuua Ha
T4. MoBuweHuemo Ha T4-cBvbp3zBawua 2A06yAuH e
npuuuHa 3a nokauBane Ha TCX npu oBapuasHa xu-
nepcmumyaayus, Kakmo u npu HacmwvnBaxe Ha Gpe-
meHHocm. Mpu 3gpaBu 6pemerHu moBa noBuweHue
Mo>Ke AecHOo ga bbge nocpewHamo (10, 18, 20). Ha-
KOAKO pa3audHu npoyudBarua gokazBam npomaHa
B8b6 pyHkUuuoHUpaHemo Ha wumoBugHama >aAe3a
no Bpeme u caeg acucmupaHa penpogykuus. [NoBe-
yemo om max, obaue, ca npoBegeHu npu >keHu 6e3
npegwecmBawo mupeougHo 3aboraBaHe (23).
ConbmcmBawuam xunomupeougu3ibm no Bpeme
Ha GpemeHHOCM uma gokazaHo Hebaazonpuamen
epekm Bbpxy uzxoga Ha GpemeHHOCMMa, Hanp. No-
Bucoka yecmoma Ha cnoHmanHu abopmu (2, 19, 26),
2ecmauuoHeH guabem, xunepmoHus no Bpeme Ha
HpemeHHOCMMA, UHMpaymepuHHa CMbPM Ha NAOJA,
BausatHue Bbpxy HepBHo-uHmeaekmyaaHomo pa3zBu-
mue Ha naoga u gp. (4, 11, 14, 17). Cnopeg KAUHUY-
Hume npenopbku Ha Endocrine Society npu Bcuuku
>KeHU, Koumo nAaHupam 6pemeHHocm, TCX mpabBa
ga ce Kopuaupa go cmolHocmu nog 2,5 miU/ml (7).
Cnopeg gpyeu aBmopu kamo Kpacac moBa Baxxu u
3a »keHu, Ha koumo npegcmou KOX (15). ABmopu ka-
mo Abalovich u cvaBm. (3) noHuxaBam owge npe-
KOHUENUUOHHO 20pHama 2paHuua Ha TCX nog 1,2
mlU/ml. Cnopeg American Thyroid Association TCX
He mpabBa ga ce noBuwaba Hag 2,5 mlU/ml npe3
nbpBua mpumecmbp Ha GpemeHHocmma (24). B u3z-
caegBane Ha Fumarola u cemp. npu uznoa3Bane Ha
APT 6pemeHHocm HacmbnBa 8 22% npu TCX<2,5
miU/ml u 8 8,9% npu TCX>2,5 mIU/ml (9). B npoyu-
Bane om 2012 2. ekun om amepukaHCKU ydyeHu npa-
Bu npocnekmuBHo uzcaregBaHe Ha npomaHama 666

pyHKyuama Ha wumoBugHama >kae3a no Bpeme Ha
KOX go gBe cegmuuu caeg mecma 3a 6pemeHHoCm.
Te ycmarnoBaBam pazauka 8 npomeHume Ha PYHKUU-
ama npu eymupeougHume u XunomupeougHume >xe-
HU, C no-3HayumeAHo noBuweHue Ha TCX u Hamane-
Hue Ha cBobogHua T4 (FT4) 666 Bmopama 2pyna. Ey-
mupeougHama 2pyna ycnaBa no-gobpe ga peazupa
Ha noBuweruemo Ha TBG u ga noggbp>ka no-nocmo-
aHHU HuBa Ha TCX B cpaBHeHue ¢ xunomupeougHa-
ma 2pyna. MNpu Bcuuku xunomupeougHu nayueHmMKu
emuoAo2uama e mupeougum Ha Xawumomo (13).

Llea: Lleama Ha Hacmoawemo npoyuBaHe e ga ce
uzcaegBam B guHamuka HuBama Ha TCX no Bpeme Ha
atuHukoBa xunepcmumyaauusa.

Au3aiin: NpocnekmuBHo, obcepBauuoHHo Npoyuy-
BaHe B ceaekmupaHa 2pyna om 45 ambyaamopHu
>KEHU, cmpagawu om cmepuaumem, nogaexkauwu Ha
KOX ¢ uea APT 6 KauHuueH VMiHcmumym no Penpo-
gykmuBra MeguuuHa, NaeBeH, BkalouBawo nepuo-
ga M. toAu 2014 2. - m. mapm 2015 a.

Mamepuaa u Memogu:

B npoyuBaremo ca BxkatoueHu 45 xeHu, pazgeae-
HU Ha 2 2pynu npegu cmapma Ha KOX - 82 z2pyna
6e3 aHamHe3a 3a AUT3, ¢ HuBa Ha TCX nog 2,5
mlU/ml, 6e3 aeuyeHue ¢ aAeBomupokcuH, ¢ ompuua-
meAHU mupeonepokcugazHu aimumeaa (TPO-Ab)
u/uau  mupeo2aobyauHoBu aHmumena (Tg-Ab);
(n1=24) u IIa 2gpyna c aHamHe3a 3a ANT3 c HuBa Ha
TCX nog 2,5 mlU/ml, aexkyBaHu c aeBomupokcuH
npegu cmapma Ha KOX, ¢ noaoxumeaHu TPO-Ab
u/uau Tg-Ab; (n2=21). lMpocaegeHu ca cmolHocmume
Ha TCX 8 guHamuka mpukpamHO - npegu Ha4yaAomo
Ha KOX (Ha HyaeB geH), B8 xoga Ha KOX (5-7Mu geH) u
6 geHa Ha poAaukyaHama nyHkuua (12-13-mu ge).

Mogbopbm Ha nayueHmkume e ocbwecmBeH no
cAegHuUme Kpumepuu 3a BkatouBane: Bb3pacm go 37
2., HopmaaHu cmouHocmu Ha TCX, TPO-Ab u Tg-Ab 6
KOHMpOAHaMa 2pyna u Nnamoao2udHU cmolHocmu
Ha TCX npegu cmapma Ha KOX (koemo e 6uno kopu-
2UpaHo C ek302eHeH MuUpoKCcuH), uau TPO-Ab, uau Tg-
Ab 8 ocHoBHama (cpaBHumeaHa) 2pyna, HaAuvue Ha
nognucaHo UH(OPMUPAHO Cba2Aacue 3a ydacmue.

Om npoyuBaHemo ca omnagaAu yyacmHuukume,
Koumo ca uznbABaAu caegHume Kpumepuu 3a U3K-
atouBaHe: npegwecmBawa eaekmpodgeHecmpauua
Ha atuHUUUMe, onepamuBHO omcmpaHeH eguH UAU
gBa aduHuKa, AUNCA HA UHOPMUPAHO CbaAacue 3a
yuacmue B npoyuBaHemo. Bcuuku BkaoueHu nauu-
€HMKU Ca UHPOpMUpaHU 3a UeAma u HauyuHa Ha Npo-
BexxgaHe Ha npoyuBaHemo, noAayueHo e ogobpeHue
om Komucua no emuka kom MY, INaeBeH.
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APT npoyegypa [Mpu Bcuuku nauueHmKu e npo-
BegeHa KOX caeg npegBapumeaHa xunogpuzapHa ge-
ceHcubuau3zauua ype3 KombuHUpaHemMo Ha pekombu-
HaHmeH GnRH azoHucm u ypuHapeH uAu pekomou-
HaHmeH FSH npenapam. Peakyuama Ha atuyHuuume
kbm KOX e npocaegaBaHa upe3 uzcaegBare HuBama
Ha ecmpaguoaa u yampa3BykoBu 2uHekoAo2uuHU
npeaaegu. Caeg gocmueaHe Ha pa3zmepu noBeye om
18 mm Ha noBeye om 2 ¢poAaukyaa ca npurazaHu 10
000 U pekombuHaHmeH yoBewku xopuoHaoHagom-
pPoONuUH u 36 Yyaca NO-KbCHO Ca aCNUPUPAHU AUUEKAEM-
Kume upe3 PoAUKyAHa NnyHkuua ¢ BacuHareH goc-
mbn N0g exozpagpcku KOHMPOA.

CepymHu mecmoBe CepymHume HuBa Ha TCX,
TPO-Ab u Tg-Ab ca uzmepeHu upe3 earekKMpPOXemuAy-
MUHUCUeHmMeH umyHoaHaau3, ECLIA Ha anapam
Beckman- Coulter. LleneBume cmotHocmu 3a TCX 8
cepyma, npegu 3anouBare Ha KOX ca 6Guau mexgy
0,34-2,50 mlU/ml.

Cmamucmuyecku aHaau3: [lpuaazaH e napamem-
puueH aHaau3 - T mecm 3a gBe He3zaBucumu uzBag-
ku (Independent Samples T-Test), 3a npoBepka 3a pa-
BencmBo Ha gBe cpegHu. Memogbm Ha Koamozo-
poB-CmupHoB (Kolmogorov-Smirnov) e gobaBen 3a
npoBepka HopMarHOCMMa Ha paznpegeAeHuemo Ha
koaudecmBeHu npomeHauBu. CmolUHocmume ca
npeg-cmaBeHu Kamo cpegHu CMOUHOCMU C MAXHO-
mo cmaHgapmHo omkAoHeHue (+SD). [Npuemo e
KpumuyHo HuBo Ha 3Hauyumocm kozamo P cmodu-
Hocmma (P-value) e no-maaka om 0,05. 3a ob6pabom-
Ka Ha gaHHume om npoyuBaHemo e u3noa3BaHa
Bepcuama Ha SPSS - SPSS for Windows 13,0.

Pesyanmamu:

YcmaHoBeHume cpegHu cmoUHOCMU Ha Cepym-
Hume HuBa Ha TCX npegu 3anouBaHe Ha KOX ca 6u-
AU BAU3KU go mapzemHume (< 2,5 mlU/ml) 6e3 cue-
HUCPUKAHMHU pa3audua mexgy gBeme 2pynu >keHu
(P=0,475).

M3meperume B xoga Ha KOX guHamu4HU npome-
Hu B cmodHocmume Ha TCX ca npegcmaBeHu Ha
Tabauua 1. B 2pynama Ha »keHume 6e3 AVT3 (n1) ce

ycmanoBaBa npoepecuBro nokauBarve Ha cmoUHOC-
mume Ha TCX cbC cmamucmuyecku 3HaYumu pa3Au-
yua 6 HuBama Ha TCX mexxkgy 0 u 5mu geH (P=0,044),
mexxgy 5™u geHn u 12-13-mu gen (P=0,008) u cvom-
BemHo mexgy 0 geH u 12-13-mu gen (P<0,0001). B
2pynama Ha >keHume ¢ ANT3 (n2) cbwo ce ycmato-
BaBa guHamuuHo nokauBare Ha TCX mexxgy O u 12-mu
geH, Ho ¢ Hakou ocobeHocmu. [Npe3 nbpBume gHu, 6
nepuoga mexkgy 0 u 5mu geH, KOX He npuuuHaBa
cu2HugpukaHmHo nokauBaHe Ha TCX (P=0,246), HO
caeg 5Mu geH noBuwerHuemo Ha TCX HapacmBa 3Ha-
yumo [TCX mexxgy 5Mu u 12-13-mu gen; (P<0,0001)].
CpaBHaBanemo Ha HuBama Ha TCX npegu 3anouBaHe
Ha KOX u caeg HedHomo npukaAtouBare noka3Ba, ue
nokauBaHemo Ha TCX e cbwo 3Havumo [TCX mexgy
0-geH u 12-13-mu gen; (P<0,0001)].

MNpu cpaBHaHnaHe Ha cpegHume cmolHocmu 8 gu-
Hamukama Ha TCX mexgy >keHume om gBeme 2pynu
ce ycmanoBaBa, ue 3gpaBume >xeHu peazupam ¢ no-
2oaamo nokauBare Ha TCX, B cpaBHeHue ¢ xkeHume ¢
AUT3 u ycmarnoBeHume pazauvua 8 cmolHocmume
Ha mpume u3zmepBaHua ca cuzHugukaHmuu. MpaBu
BneyamaeHue moBa, ue B n1 epynama ce gocmuza
go cu2HuUuUKaHmMHa pazauka 8 omckoka Ha TCX mex-
gy 0 geH u 5Mu geH, gokamo 6 n2 2pynama makaBa
CU2HUUKaAHMHa pa3AuKa Hama.

ObcbkgaHe:

ABycmpaHHomo BauaHue mexkgy wumoBugHama
»KAe3a u alvHUKa e npegmem Ha MHOo>XXecmBo npoyu-
BaHua u gebamu. 3HaueHuemo Ha moBa B3aumogelc-
mBue npugobuBa Bce no-2onamo 3HaveHue B cvBpe-
meHHama meguuuHa ¢ Bce no-wupokama ynompeba
Ha APT u uma omHoweHue Kbm ycneBaemocmma Ha
npouegypama.

B Hawemo npoyuBaHe noAyduxme pe3zyamamu,
KOUMO uAtoCMpupam guHamuyHume npomeHu 6 TCX
6 npoueca Ha KOX npu >xeHu 6e3 AUT3 u me ca 6
nomBbpkgeHue Ha HabalogeHuama u Ha gpyeu ab-
mopu (11). XunepecmpozeHemuama 8 peyamam Ha
KOX Bogu go noBuweHue Ha TBG ¢ nocaegBawo no-
HUXKEHUE Ha UUpKYAUpawume mupeougHU XOpMOHU

Tabauya 1. Aunamuka Ha cmotiHocmume Ha TCX npegu u 6 xoga Ha KOX

U3cregBanu TCX TCX TCX
2pynu 0-geH 5-7-mu gen | 12-13-mu geH
N1 =24 1,62+0,80* | 1,94+1,14** | 2,47+1,09**
N2 = 21 1,39+0,65* | 1,520, 80**| 2,23+1,20**

Aezenga: *P>0,05, ** P<0,05
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TamgHa bogypcka u cbompygHuyu

u cbomBemuo noBuwenue Ha TCX. [Npu HOpmaAHu
ycaoBua nocaegBa 6bp3o Bb3zcmaHoBaBaHe Ha xop-
moHaaHomo paBHoBecue. ToBa obauye moxke ga e
mpygHO nocmuxkumo 6 cayyaume Ha HaMaAeH PYHK-
uuoHaneH pe3epB Ha wumoBugHa xAe3a, Hanp. Cob-
wecmByBane Ha ANT3. Taka OX moxe ga npegu3Bu-
Ka (CybKAUHUYEH) XUNOMUPEOUGU3bM NPEgU UMNAAH-
mauuama u npu Auncama Ha agekBamHo AedeHue ga
ce noBuwu pucka 3a bpemeHHocmma u naoga (25).

ToBa, koemo e HoBomo u pazauuHomo B Hawe-
mo npoyuBaHe, e e Hue ycmaHoBaBame cvbwume
guHamuyHu npomeHu B cmoldHocmume Ha TCX
mexxgy 0-geH, 5Mu geH u 12-13-MU geH U Npu >KeHu-
me 6 ANT3, Ho TCX omzoBopbm kbm KOX npu
max e no-crab B cpaBHeHue cbe 3gpaBume xeHu.
AozuuHo e ga mBbpgum, ye aedeHuemo ¢ AeBomu-
pOKCUH e Hal-BepoamHama npuduHa 3a no-caaba-
ma guHamuka 8 noBuweHuemo Ha TCX npu >eHu-
me ¢ npegwecmBawo ANT3.

Hawume pe3zyamamu ca B8 cberacue ¢ me3u Ha
gpyau aBmopu. Benaglia u comp. 68 cBoe npoyuBare
ycmanoBaBam, ue npu egHa om mpu eymupeougHu
»>keHu TCX ce noBuwaBa Hag 2,5 mlU/ml 8 xoga Ha
KOX (5). Fleischer u comp. ycmanoBaBam noBuwe-
Hue Ha TCX B8 pezyamam Ha KOX npu 3gpaBu >keHu
cpaBHeHu cbe 3gpabu xeHu, koumo npoBexxgam in
vitro npouegypa Ha CNOHMaHeH MEHCMPYaAeH UUKbA
(8). Velkeniers u comp. ycmanoBaBam, ye agekBam-
Homo AeveHue ¢ AeBomupokcuH Bogu go noBuwe-
HUe Ha umnAaHmauuama u >xuBopakgaHuama u Ha-
MaAeHue Ha cnoHmaHHume abopmu. Te omyumam
noA3ama om 3amecmumeAHOM AedYeHue Kakmo npu
AWT3, maka u npu cybKAUHUYEH XUnoMupeougu3bm
(27), koemo cbBnaga u ¢ MHeHUemMoO Ha gpyau aBmo-
pu (6, 16).

Hawemo u3cregBaHe BkalouBa Kakmo KOHMpPOA-
Ha 2pyna om nauueHmku 6e3 npegwecmBawo mupe-
ougHo 3aboanBaHe, maka u ¢ mupeougHo 3aboaaBa-
He. [To mo3u HauyuH ce noayyaBa munuuHa uzBagka
Ha nayueHmkume, npoBexkgawu npouegypa No acuc-
mupaHa penpogykuua ypes3 in vitro epmuau3zauun

U Xapakmepu3zupa mupeougHama OyHKuua npu aau-
HukoBa xunepcmumyaayus. Caabocm Ha Hawemo u3-
caegBane e npocaegaBaHemo Ha npomeHume camo 6
TCX 6 xoga Ha cmumyaauyuama. Cyumame, e 3a no-
NbAHOMO npocaegaBaHe Ha MupeougHama yHKYUA
e Heobxogumo BkatouBanemo u Ha FT4, kakmo u
npocaegaBare U HenocpegecmBero caeg kpasa Ha KOX
u npu eBermyarHo HacmbnBaHe Ha GpemeHHoCM.
Apyz Hegocmambk, KOUMO OMYUMame, € MaAKuAam
6pol Ha BkaoueHume B8 npoyuBaHemo nauyueHmKu.

B 3aKkAl0ueHUE, HUE gemOoHCMpUpame 3HaYUMmeAHU
npomeHu B8 HuBama Ha TCX B xoga Ha oBapuarHama
xunepcmumyaauusg, kamo moBa koemo ycmaroBaBa-
me 6 koHmpacm ¢ ocmaHaaume aBmopu e, ue mesu
NpomeHu ca no-uzpaseHu 6 epynama Ha xxeHume 6e3
3aboanaBare Ha wumoBugHama xxae3a.

MsBogu:

KOX uma gupekmeH edekm Bbpxy HuBama Ha
TCX, kakmo npu nauueHmku ¢ AVIT3, maka u npu na-
uueHmku 6e3 3aboaaBaHe Ha wumoBugHama >kae3a.
Heobxogumo e npegBapumeaHo uzcaegBaHe Ha TCX
U MupeougHu aHmumeaa Ha Bcudku >KeHu Cbc cme-
puaumem npegu 3anodBaHe Ha cmumyaauua CbC
cmpukmeH KoHmMpoA B xoga u caeg camama npouge-
gypa. MgeHmudpuyupaHemo Ha >KeHume C Heagek-
BamHo Bucok omzoBop Ha TCX, koimo Bogu go no-
BuweHuemo my Hag 2,5 mlU/ml 8 pesyamam Ha
KOX, we no3zBoau cBoeBpemeHHo aeueHue c aeBo-
mupokcuH 8 gHume npegu mpaHcgepupare Ha emb-
puoHa. Heobxogumu ca noBeue gaHHu 3a moBa ga-
AU XXeHume cbe 3aboaaBaHe Ha wumoBugHama xae-
3a mpa6Ba ga 6bgam moHumMopupaHu u AekyBaHu
pa3audHo npegu KOX 6 cpaBHeHue ¢ obwama nony-
Aauus, Kakmo u 6 cpaBHeHue ¢ keHume, KOumMo He
nogaexkam Ha KOX.

Hacmoawama paboma e ¢uHaHcupaHa CobC
cpegcmBa no HayveH npoekm Ne 13 na MVY-
IMreBen om 2014 e.
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Introduction For more than 50 years it has been well known that normal thyroid function is required for nor-
mal reproduction. On the other hand an increasing amount of data have shown the impact of assisted repro-
ductive technologies (ART) on the normal function of the thyroid gland, especially in cases of pre-existing thyroid
disease including autoimmune thyroid disease (AITD).

Aim: To evaluate the dynamic changes in TSH levels before and during a controlled ovarian hyperstimulation
(COH).

Design: A prospective, observational research study in a selected group of 45 women, suffering from infertility,
undergoing COH for in vitro fertilization (IVF) was performed. The changes in the TSH levels were assessed during
the COH procedure in two groups of women: the first group without pre-existing AITD (n1=24), and the second
group with pre-existing AITD (n2=21). The targets of the TSH levels before starting COH were less than 2,5 mIU/ml

in both groups. Women with pre-existing AITD were treated with levothyroxin before and during COH.
Results: Significant increases in TSH levels during the COH procedure were observed in both groups with a

predominate rise in the women without AITD.

Conclusion: Ovarian hyperstimulation has a direct impact on TSH levels, necessitating pre-starting TSH assess-

ment for all patients undergoing COH.

Key words: thyroid gland, thyroid hormones, ovarian hyperstimulation, assisted reproduction

Introduction

For more than 50 years it has been well known that
normal thyroid function is of particular importance for
normal reproduction (12). An essential feature of mod-
ern society is the postponing of reproduction and hav-
ing a child at a later age.

Age in itself is connected to increased frequency of
some diseases, including those of the thyroid gland.
Furthermore, in infertile women who resort to assisted
reproductive technologies (ATR), a higher percent of
thyroid diseases is identified (21). The application of
ART is focused on the production of a larger number
of cumulus-oocyte complexes, which on the other
hand is inevitably connected with increased produc-
tion of estradiol by the larger number of developing

follicles. This sharp and rapidly occurring hyperestro-
genemia up to levels typical for the second trimester of
pregnancy causes stress on hypothalamus-pituitary-thy-
roid gland axis and can considerably modify thyroid
hormones distribution and kinetics. It has been found
that both gonadotropins and thyroxin together are
required for fertilization and for blastocyst develop-
ment. On the other hand, TSH is an important predic-
tor of failed fertilization (22). Hyperestrogenemia caus-
es an increase of T4-binding globulin (TBG), having a
high affinity to bind with T4. Normally, during preg-
nancy (), its levels are increased, causing a further
increase in production of required T4. The growth of
T4-binding globulin is the reason for the increase of
TSH in case of ovarian hyperstimulation, and also in
case of occurring pregnancy. In pregnant women in
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good health this increase is easily tolerated (10, 18,
20). Several different studies have proved a change in
the functioning of the thyroid gland during and after
assisted reproduction. The majority of the studies,
however, have been carried out with women without
previous thyroid disease (23).

The co-existing hypothyroidism across pregnancy
has a proven unfavourable effect on pregnancy out-
come, for instance, a higher frequency of spontaneous
abortions (2, 19, 26), gestation diabetes, pregnancy
hypertension, intra-uterine fetal death, affecting neuro-
logical and intellectual development of the fetus, etc.
(4, 11, 14, 17). According to clinical recommendations
of the Endocrine Society, for all women planning for
pregnancy, TSH must be adjusted to levels below 2,5
mlU/ml (7). According to other authors, such as
Krasas, this applies also to women undergoing con-
trolled ovarian hyperstimulation (COH) (15). Authors
like Abalovich et al. (3) tend to lower further the TSH
upper limit below 1,2 mlU/ml preconceptionally.
According to the American Thyroid Association, TSH
should be increased above 2,5 mIU/ml during the first
trimester of pregnancy (24). In a study carried out by
Fumarola et al. with the application of ART, pregnancy
occurs in 22% with TSH <2,5 mlU/ml an in 8,9% with
TSH< 2,5 mIU/ml (9). In a study carried out in 2012, a
team of American scientists carried out a prospective
study of changes of the thyroid gland function during
COH within two weeks of the pregnancy test. They
found differences in function changes in euthyroid and
hypothyroid women, with a more significant increase
of TSH and reduction of free T4 (FT4) in the second
group. The euthyroid group was able to respond bet-
ter to the increase of TBG and to maintain more con-
stant levels of TSH in comparison with the hypothyroid
group. In all hypothyroid patients the etiology was
Hashimoto's thyroiditis (13).

Objective: The objective of this paper was to study
TSH levels dynamics over time during a controlled
ovarian hyperstimulation.

Design: A prospective, observational study of a
selected group of 45 outpatient women, suffering from
infertility, undergoing COH for ART in Clinical Repro-
ductive Medicine Institute, Pleven, within the period
July 2014 - March 2015.

Material and methods: The study consisted of 45
women, divided into two groups before the start of
COH - Group 1 without AITD anamnesis, with TSH lev-
els below 2,50 mlU/ml, without treatment with
Levothyroxin, with negative thyroid peroxidase anti-
bodies (TPO-Ab) and/or thyroglobulin antibodies (Tg-
Ab); (n1=24) and Group 2 with anamnesis for AITD
with TSH levels below 2,5 mlU/ml, treated with
Levothyroxin before the start of COH, with positive
TPO-Ab and/or Tg-Ab; (n2=21). TSH levels were mon-
itored over time, three times - before the start of COH

(on day zero), in the course of COH (day 5 - 7) and on
the day of a follicular puncture (day 12 - 13).

Patient selection was carried out based on the fol-
lowing entry criteria: maximum age 37 years; normal
TSH, TPO-Ab and Tg-Ab levels in the control group;
pathological TSH levels before the start of COH, which
had been normalized with exogenous thyroxin, or ele-
vated levels of TPO-Ab, or Tg-Ab in the pathological
(comparative) group; signed statement of informed
consent. The following participants were excluded
from the study for meeting the following exclusion cri-
teria: earlier ovarian electric fenestration, operatively
removed one or two ovaries and the absence of
informed consent. All included patients were informed
of the objective and the method of carrying out the
study. Approval by the Ethics Commission of Pleven
Medical University was obtained.

APT procedure COH was carried out in all patients
after preliminary pituitary desensibilization by combin-
ing recombinant GnRH agonist and urinary or recom-
binant FSH preparation. The response of the ovaries to
COH was monitored through estradiol levels assess-
ment and ultrasonic gynecological examinations. On
reaching dimensions equal to and exceeding 18 mm
by more than 2 follicles, 10 000 IU of recombinant
human choriogonadotropin was administered, and 36
hours later ovaries were aspirated by follicular punc-
ture with vaginal access under sonographic control.

Serum tests Serum levels of TSH, TPO-Ab and Tg-
Ab were measured through electrical chemilumines-
cent immune analysis, ECLIA on a Beckman-Coulter
analyzer. Target values of TSH in serum before the
start of COH were between 0,34 and 2,50 mlU/ml.

Statistical analysis: Parametric analysis was used -
Independent Samples T-Test, for verification of the
equality of two means. The Kolmogorov-Smirnov
method was added for verification of normality distrib-
ution of quantitative variables. Values have been pre-
sented as mean values with their standard deviation
(£SD). A critical level of importance of P-value less
than 0,05 has been assumed. SPSS - SPSS version for
Windows 13,0 was used to process the obtained study
data.

Results: The established mean values of serum lev-
els of TSH before the start of COH have been close to
the target ones ( < 2,5 mlU/ml) without significant dif-
ferences between the two groups of women
(P=0,475).

The dynamic changes of TSH values measured in
the course of COH are presented in Table 1. In the
group of women without AITD (n1) a progressive
increase of TSH values has been found with statistical-
ly significant differences in TSH levels between day 0
and day 5 (P=0,044), between day 5 and day 12-13
(P=0,008) and, respectively, between day 0 and day
12-13 (P<0,0001). In the group of women with AITD
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(n2) a dynamic increase of TSH levels was also identi-
fied between day 0 and day 12, however, with some
specifics. During the first days, in the period between
day 0 and day 5 COH does not cause a significant
increase in TSH levels (P=0,246), but after day 5 TSH
it increases considerably. [TSH between day 6 and day
12-13 (P<0,0001)]. A comparison of TSH levels before
the start of COH and after its completion shows that
TSH increase is also significant [TSH between day 0
and day 12-13; (P<0,0001)].

The comparison of mean values of TSH dynamics
of women of both groups shows that healthy women
responded with a much higher increase in TSH in com-
parison to women with AITD, where the identified dif-
ferences of three test values were significant. It is
worth mentioning that in the Group n1 there was a sig-
nificant difference in the rise of TSH between day 0
and day 5, while in the Group n2 there was not such
a significant difference.

Discussion:

Double-sided influence between the thyroid gland
and the ovary is a subject of numerous studies and dis-
cussions. This correlation is of greater significance in
modern medicine because of the expanding applica-
tion of ART and and is linked to the success rate of the
procedure.

The results of our study, which illustrate dynamic
changes of TSH in the process of COH in women with-
out AITD, confirm the observations of other authors
(11). Hyperestrogenemia as a result of COH causes an
increase of TBG with a subsequent reduction of circu-
lating thyroid hormones and respectively an increase
of TSH. Under normal conditions, there is a quick
recovery of hormonal balance. However, this can
hardly be achieved in cases of reduced functional
reserve of the thyroid gland for example - existence of
AITD. Thus, COH can cause (sub-clinical) hypothy-
roidism before the implantation and in case of inade-
quate treatment the risk for the pregnancy and the
fetus would be increased (25).

Of interest is that our study found the same dynam-
ic changes of TSH values between day 0, day 5 and
day 12-13 also in women in AITD, however their
response to COH is less strong in comparison with
healthy women. Logically, we can maintain that the
medication with Levothyroxin is the most probable
reason for the weaker dynamics of TSH increase in
women with previous AITD.

Our results are in line with the one shared by other
authors. Benaglia et al. in their study have found out
that in one of every three euthyroid women TSH is
increasing and exceeding 2,5 mlU/ml in the course of
COH (5). Fleischer et al. have established an increase
of TSH as a result of COH in healthy women in com-
parison with other healthy women undergoing in vitro
procedure with spontaneous menstrual cycle (8).
Velkeniers et al. have found out that adequate treat-
ment with Levothyroxin results in an increase of
implantation and live birth and reduction of sponta-
neous abortions. They take into account the benefit
from the replacing therapy both in cases of AITD and
in sub-clinical hypothyroidism (27) which is in line with
the opinion shared by other authors (6, 16).

Our study includes both the reference group of
female patients without previous thyroid disease, and
those with thyroid disease. Thus, a typical sample of
patients undergoing assisted reproduction procedure
through in vitro fertilization is obtained which charac-
terises thyroid function in case of ovarian hyperstimu-
lation. The weakness of our study is the monitoring of
only TSH in the course of stimulation. We believe that
for more complete monitoring of thyroid function it is
necessary to include also FT4, and also its monitoring
immediately after the end of COH and in case of pos-
sible occurrence of pregnancy. Another disadvantage
we take into account is the small number of patients
covered by the study.

In conclusion, we have demonstrated significant
changes in TSH levels in the course of controlled ovar-
ial hyperstimulation, and what we have found in con-
trast to other authors is that these changes are more
significantly displayed in the group of women without
a thyroid gland disease.

Table 1.  Dynamics of TSH levels before and during COH.

Study TSH TSH TSH
groups Day 0 Day 5-7 Day 12-13
N1 =24 1,62+0,80* | 1,94%1,14™ | 2,47+£1,09**
N2 =21 1,39£0,65* | 1,52+0, 80**| 2,23+1,20**

*P>0,05, ** P<0,05
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Conclusions:

COH directly affects TSH levels both in patients
with AITD and in patients without a thyroid gland dis-
ease. A preliminary test of TSH and thyroid antibodies
is required for all women with sterility prior to pro-
ceeding to stimulation with strict control in the course
of and after the end of the procedure. Identification of
women with an inadequately high response to TSH
leading to its increase to levels exceeding 2,5 mIU/ml
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as a result of COH will allow timely medication with
Levothyroxin on the days before fetus transfer. Further
data is required as regards whether women with thy-
roid gland disease must be monitored and treated dif-
ferently before COH in comparison with the general
population, and also in comparison with women not
undergoing COH.
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HOMepupaHe Ha cmpaHuuume 6 moma), nbaHU
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INa6a (pazgea) om kHuza:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
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Mamepuasrume mpab66a ga ca Hanucawu Ha
npaBureH 6wvAzapcku, pecnekmuBHO aHaAUlCKU
e3uk npu cnazBane Ha coBpemeHHume npabBuaa 3a
npa6onuc u nyukmyayua. lNpenopvyumerro e ab-
mopume ga KOHCYAMuUpam aHzAulicKua mekcm c
guronroe uau aHerozoBopawy. Pegakyuama moxe
ga Hacoyu kvm kBarugpuyupaHu npeBogayu 3a
npe6og uau pegakmupaHe Ha Mmamepuaume Ha
aHZAUlCKU e3uK cpewy 3anAauwjaHe. Mamepuaau,
koumo He omzoBapam Ha ujuck6aHuama Ha cnu-
caHuemo, ce Bpvwam Ha aBmopume 3a Kopekyuu
npegu ga 6bgam npegageHu 3a peyeHjupaHe.

(XpucmoB Ba, FoueBa H, NMemkoBa M, 3axapueBa
C, OpbeuoBa M u cvaBm. KoHceHcyc Ha bbazap-
ckua uHcmumym ,MemaboAumeH cuHgpom” 3a
noBegeHue npu memaboAumeH cuHgpom. Hayka
EHgokpuHoroaua 2010; 2: 53-70).

References to a book chapter:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.
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