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Pe3lowme:

Mpu naumeHTuTe C XenasogeduuntHa aHemusa (KOA), kKakTo 1 Mpu Te3n C HKU-
CbK CepymeH (hbepuTUH B NaTeHTHa M npenateHTHa dopma Ha geduumt 6e3
CbMNpPOBOXAalla aHeEMUsI Ce YCTaHOBSABAT MHOIO HUCKM HUBA Ha XencuaunH. AHe-
MUSATa NpU XPOHNYHM 3abonsasanus (AX3) e npugobuTo HapyLleHne Ha Xomeoc-
Ta3arta Ha XenasoTo. ToBa CbCTOsIHME Ce CBbp3Ba C MH(EKLUSA, ManurHeHu 3a-
bonaBaHusA, opraHHa HeAOCTaTbYHOCT, TeXKa TpaBMa WM Apyru criyyam Ha
Bb3nanexHue. udepeHunpaHeTo Ha ABeTe CbCTOSHUSA € BaXHO 3a MpaBUNHUSA
n3bop Ha TepaneBTUYHO noBefeHue. Onpegenvxme CEpyMHUTE HMBA Ha Xen-
CVAMWH, perynaTtop Ha xomeocTasaTa Ha Xens3o ¢ nomowta Ha ELISA meTtop
npn 90 naumeHTn ¢ XpoHNYHO 6BOpeyHo 3abonasaHe B ctagmn Il go V (n = 30),
xenssogeduumTtHa aHemus (n = 30) n peematoungeH aptput (n = 30) 3a nepuog
OT ABe roavHu. 3a usyncnsiBaHe Ha MHOEKCW, 3a AudepeHunpaHe Ha Xensi3o-
aedvumMTHa aHemMust OT aHeMUst Ha XPOHUYHO 3abonsBaHe onpefenvxme ce-
PYMHU HMBa Ha Xena3o, ToTaneH xensasocsbpasaly kanauuteT (TXKCK), depu-
TUH 1 pa3TBOPUMU TPAHCHEPUHOBU PeLEenTopu. YCTaHOBMXME CTaTUCTUHECKU
3Ha4YMO NO-BUCOKM CTOWHOCTW Ha CepyMeH XencuauH npu naumeHtn ¢ AX3
90.7-770.2 pg/L (P < 0.001); cepymHMTE HMBA Ha XENCUANH Ca CTATUCTUYECKN
noHwxeHn npun nauneHTn ¢ XXOA 0.45-2.1 pg/L (P < 0.001); pecbepeHTHUTE rpa-
HuumM 3a xencnauH ca 3.052-37.750 pg/L. C nomoLyTta Ha a) MHAEKC Ha pa3TBoO-
pyMK TpaHcdepuHoBM pelentopu kKbM deputuH [(i)sTfr], 6) nHaekc Ha xencu-
AnH kbM epuTuH (Hepc/Fer) n B) nHAeKc Ha NPOLEHTHO TpaHCHEepUHOBO Ha-
cuwaHe kbm xencugud (TSAT/Hepc) yctaHoBuxme cut-off ctomHocTute 3a au-
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depeHumpane Ha XXOA n AX3 — a) 0.108; 6) 0.363; B) 2.272. HawwuTe pesynta-
TN NokasBaT NPUNOXUMOCTTa Ha M3creaBaHe Ha XenCUAWH U HerosaTa pons 3a
andepeHumpare Ha XXOA ot AX3 npu nognomaraHe npaBuHUSA TepaneBTUYeH
n300p Ha KNMHULUCTUTE.
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Hepcidin is shown to be very low in patients with iron-deficiency anemia (IDA),
as well as in those with a low serum ferritin in the latent and pre-latent forms of
deficit without accompanying anemia. Anemia of chronic disease (ACD) is an
acquired disorder of iron homeostasis. This condition is associated with infec-
tion, malignancy, organ failure, severe trauma, or other causes of inflammation.
Differentiation between the two conditions is important for the correct choice of
therapeutic approach. We determined serum hepcidin levels, a key iron homeo-
stasis regulator using a Sandwich ELISA method in 90 patients with: chronic
kidney disease, stages Il to V (n = 30), iron-deficiency anemia (IDA) (n = 30)
and rheumatoid arthritis (n = 30) for a period of two years. To calculate the in-
dexes for differentiation of iron deficiency anemia from anemia of chronic dis-
eases we determined serum iron, total iron-binding capacity (TIBC), ferritin and
soluble transferrin receptors. We established significant higher levels of hepcidin
in patients with ACD 90.7-770.2 pg/L (P < 0.001); serum concentration of hep-
cidin in patients with IDA were significantly lower 0.45-2.1 pg/L (P < 0.001); the
reference ranges for hepcidin were 3.052-37.750 pg/L. Using a) index of soluble
transferrin receptors to ferritin [(i)sTfr], b) index of hepcidin to ferritin (Hepc/Fer)
and c) index of transferrin saturation to hepcidin (TSAT/Hepc) we determined
cut-off levels for differentiation between IDA and ACD — a) 0.108; b) 0.363; c)
2.272. Our results show the main role of serum hepcidin quantification in differ-
entiation between IDA and ACD and help clinicians to make the right therapeutic
choice.

hepcidin, iron-deficiency anemia, anemia in chronic diseases, rheumatoid
arthritis, chronic kidney diseases, dialysis
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BbBEOEHUE

Mpwn naumeHTUTE C XensasogedumunTHa aHemus,
KaKTO M Mpu Te3n C HUCBHK cepymMeH pepuTnH B na-
TEHTHa W npenateHTHa dopma Ha aeduunt Ges
CbMNpoOBOXJalla aHemMus ce YCTaHOBABaT MHOrO
HUCKW HMBA Ha XENCUAWH, YeCTO Aopw nog AonHaTta
rpaHnua Ha OTKpMBAHE Ha M3MOM3BaHUTE METOAM
3a KONMYeCTBEH aHanu3 Ha nokasartens [1].

EcbekT oT npunaraHe Ha XXene3Hu npenapa-
TN BbpPXYy KOHUEHTpauuuTe Ha xencuguHa. Npu
30paBu MHOMBMAM ce HabnwogaBa MOBULLEHWE Ha
KOHLIeHTpauusaTa Ha XencuauHa B CepyMm U ypuHa
Mo BpeMe Ha NPMEM Ha OpariHu Xens30-CbAbpXKa-
wy npenapatn [2]. Hakom npoy4yBaHuWst nokaseat
3Ha4Mma oTpuuaTeNnHa Kopenaumss Mexay cepym-

HWSI XEeNCUAMH U CKOpPOCTTa Ha abcopbumsi Ha xe-
ns3o B 4vepBata. CepymMHMTE KOHLIEHTpaLMKM Ha
XencuanHa MoraTt Ja cryXaT kaTo NpegukTop Ha
TepaneBTUYHUS edbeKkT Npu Npuem Ha nepopanHu
)enesHn npenapatu. Owe noBeye, OTrOBOPbLT Ha
XerncuanHa KbM Tepanusita ¢ nepoparnHu XenesHu
npenapatm 6u Morbn ga 6bae noneseH TecT 3a
oueHka Ha abcopbuusiTa Ha KensasoTo Npu Xere-
3eH geuunT.

[MpunaraHeTo Ha MHTPaBEHO3HW NpenapaTtun pas-
rpaHnyaBa nauMeHTU C MOBMLLUEHO HMBO Ha Xercu-
OWH Npu xenasogeduumtHa aHemus. 10 TO3M Ha4mH
ce npefoTBpaTsBa HEHY>XHOTO HaTpynBaHe U npu-
naraHe Ha nepoparnHa Tepanus C XenesHu npena-
paTtn nopagun «pe3vCTEHTHOCT» Ha opraHusma [3, 4].
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Wudekuunte ce cBbp3BaT CbC 3HA4YMMMU MPO-
MEHV B XOMeocTa3aTa Ha Xens3oTo. AHemusita npu
Manapus ce xapakTtepuaupa C HUCKO CEPYMHO Xe-
N30 M MOBMLUEH XEncuauvH, KOWTO e mnpuymHa 3a
akymyrnvpaHe Ha Xensaso B eHgoTenHaTa makpoda-
reanHa cuctemMa M OO0 HEOOUMBK Ha >Xendso 3a
HyXOuTte Ha epuTtponoesata [5-8]. BeposaTtHo no-
BULUEHUAT XencuauH urpae MnpoTekTMBHA pors
cpelly pacTexa Ha MUKPOOpraHusMu, kato Hama-
ngaBa ekcTpauenynapHoTto xensaso. OT gpyra crpa-
Ha, MOBMLLUEHUAT XencuauH Moxe fa [oBede [0
0edULMT Ha Xensas3o 1 40 HEBb3MOXHOCT 3a edhek-
TUBHO KOMMEHCUpaHe Npu opariHo CynneMeHTupa-
He, 3aLl0TO NOoTUCKa abcopbumsaTa Ha Kens3o npes
ypeBHaTa nurasuua. [OBULIEHUAT XxencuguH npwm
Bb3narneHne Moxe Aa yBernuiu BUPYNeHTHOCTTa Ha
OakTepunTe, KOATO 3aBUCU OT KONTMYECTBOTO XKENs-
30 B Makpodparnte (Hanp. Salmonella, Mycobac-
teria spp.). TakMBa natoreHn ca xapakTepHu 3a eH-
OeMUYHUTE ManapuiHu parioHu. Heuenecbobpas-
HOTO CyMneMeHTVpaHe C Xena3o Ha gdeua oT Tesun
pervoHn 6e3 geduunT B genata Moxe Aa AoBede
00 TEXKU CTPaHU4HN edpekTn nopagm CTMMynupaHa
nponudepauns Ha nateHTHU natorexu [2, 9, 10].

AHemuaTa Npy XPOHUYHM 3abonsABaHMA e Npuao-
OUTO HapylleHMe Ha XxoMeocTa3aTa Ha Kensas3oTo.
ToBa CbCTOsiHME Ce CBbP3Ba C MHMeKums, ManurHe-
HM 3abonsiBaHWsl, OopraHHa HEeLOCTATbYHOCT, TEeXKa
TpaBMa Unn Apyrv cryyav Ha Bb3naneHne. AHeMUs-
Ta obukHOBEHO e crabo unn ymepeHo u3paseHa,
epuUTpOLMTUTE MOraT Aa He NnokasBaT TUMUYHM Xapak-
TEPUCTUKM Ha AemumnT Ha Xensso. Han-vyecto eTno-
noryaTa ce CBbp3Ba C HapyLUeHO peunknvpaHe Ha
XKENA30 OT MakpodharnTe, HapylleHa YpeBHa abcop-
Ouma Ha Xensi3o, epUTPOUAHNTE MPEKypPCopu pearuv-
paT 6bp30 Ha AndepuTpaHcdheprHa, HO epuTponoe-
3aTa € HapyLleHa nopagyn HedoCTaTbYHO XKerns3o0.

MATEPWAN U METOON

3a nepviog OT ABe roavHM onpefenuxme cepym-
HWTE HMBA Ha XencuauH C NMoMoLLTa Ha BepuduLm-
paH ELISA metog [11] npy 90 naumeHT! ¢ XPOHUYHO
6bOpeyHo 3abonsiBaHe, ctagum Il go V (n = 30), xe-
nasogeduumtHa aHemust (n = 30) 1 peBmaTtonaeH
aptput (n = 30). Pesyntatute BGsixa cpaBHeHM C pe-
depeHTHUTE CTOMHOCTM 3a Obnrapcka nonynauus,
onpegeneHn B npeguliHM npoy4veaHua [12]. 3a us-
yycnsiBaHe Ha nHOeKen, 3a andpepeHumpane Ha XKOA
oT AX3 onpegenMxme CepyMHU HMBa Ha Xensa3o, To-
TaneH xenaso-cebp3eay, kanaumteT (TXKCK), depu-
TMH W pPasTBOPVYMWU TPaHCHEPVHOBU peELIENTOPU.
Bcuukmn macnegBaHu MHOMBMAM nombriBaxa WHGOP-
MUpaHO Cbrmnacue Ccbobpas3Ho [eknapauusta oT
XensuHku (Oupektnsa 2001/20/EC).

KnuHuko-xuMmnyHuTe nokasatenu O6sxa onpe-
OEneHn c nomoluta Ha OMOXMMWYEH aHanusaTop
Cobas Integra 400 (Roche Diagnostics), nmyHono-
rmyeH aHanmsatop Elecsys 2010 (Roche Diagnos-
tics), aTomHoabcopbumoHHa crnpekTpodoToMETPUS
Ha Analyst 300 (Perkin Elemer) n HedenomeTpus
Ha BNProSpec (Siemens Healthcare). 3a cratuc-
TUYeCcKM aHanuau uanonspaxme t-test Ha Student,
kopenauusi Ha Pearson, ROC kpuBw.

PE3YNTATU

PasnpegeneHneTo Ha BKMOYEHWUTE UHOMBMAOW MO
nomn n Bb3pacT e nokasaHo B Tabn. 1. MpaHuuute Ha
pedepeHTHaTa obNacT Ha CepymMeH XencuauH 3a
O6bnrapckata nonynaumsa ca 3.052-37.750 ug/L. Yc-
TaHOBMXME CTATUCTUYECKN 3HAYMMO MO-BUCOKN CTOM-
HOCTW Ha CepyMeH XencuauvH npv naumeHtn ¢ AX3
90.7-770.2 pg/L (P < 0.001); cepymHUTE HMBa Ha
XENCUANH ca CTaTUCTUYECKM MOHUXKEHMN MPU NauneH-
™ ¢ XKOA 0.45-2.1 pg/L (P < 0.001) (Tabn. 2). C no-
MOLLTa Ha: @) UHOEKC Ha Pa3TBOPUMM TPaHCHEePUHO-
BM peuentopu kbMm deputuH [(i)sTfrl, 6) nHoekc Ha
xencvauH koM deputnH (Hepc/Fer) n B) nHaekc Ha
MPOLEHTHO TPaHCMEPVHOBO HacuLiaHe KbM Xemncu-
avH (TSAT/Hepc) yctaHoBuxme cut-off ctomHoctute
3a gudbepeHumpaHe Ha XXOA n AX3 — a) 0.108; 6)
0.363; B) 2.272 (Tabn. 3).

Ha 6asaTa Ha nonydeHute pesyntatu OT onpe-
AerneHuTe MHOEKCUM nauueHTUTe C peBmaTougeH
apTpuT Nokasaxa pasnuku (cur. 1-3).

Tabnuua 1. lemorpad)cku nokasaTtenm Ha BKMIOYEHUTE UH-
AVBUAN

pyna n= Bb3pacT + SD
KoHTponHa 180 34.9+125
XB3 (cTapuni Il go V) 30 58.3+10.1
PesmaTongeH aptput 30 51.2+84
XKensisopeduumTtHa aHemusi 20 25.6 +10.2

Ta6bnuua 2. CepyMHU HMBa Ha XeNncuUAuH NpuU nscneaBaHuTe
rpynu

Fpyna XencuamH (ug/L) £ SD
KoHTponHa 20492

XB3 (ctapun Il go V) 430.5 £ 40.9
PesmatounaeH aptput 49.8 +17.5
XKensisopeduumTtHa aHemusi 1.3+04

Ta6nuua 3. Cut-off cTOMHOCTU Ha U3UMCIieHUTe UHOEKCU

Mpyna sTfr/Ferritin Hepcidin/Ferritin TSAT/Hepci
(mg/ng) (g/ng) din (%/ug)

KoHTponHa

(cut-off) 0.108 0.363 2.272

AX3 20.109 = 0.364 22273

XKOA <0.107 <0.362 <2271
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(i)sTfr (mg/ng)

mPA(MKOA)
H PA(AX3)

0.0o

®ur. 1. UHaeKkc Ha pa3TBOpMMU TpaHCEPUHOBU peLenTopu
KbM PepUTUH NPU NaUMEHTU C peBMaToOUAeH apTpPUT

Xencngun/deputuH (pg/ng)

Ve

1.07
1.20 A

1.00

00 1 mPA(KIA)
060 1 mPA(AX3)
040 -

020 A

0.00

®ur. 2. UHpekc Ha XxencuamH KbM (bepUTUH NPU NauneHTn ¢
peBMaTouaeH apTpuT

TSAT/XencnavH (%/pg)

8.89
10.00

8.00 1 mPA (AX3)

6.00 1 PA (IA/AX3)

4.00 4

201 A

0.00

®ur. 3. UHoekc Ha NPOLEHTHO TpaHChEePMHOBO HACULLAHE KbM
XencuauH Npu naumeHT! ¢ peBMaTouaeH apTpuT

OBCBHXOAHE

3a pasrpaHuvaBaHe Ha naumeHTn ¢ XOA ot
AX3 npegnarame cnegHus anroputseMm (dur. 4) (no
[13], c Hawm gaHHwM).

Mpy maumeHT ¢ Bb3NanNUTENHO 3abonsiBaHe U
HUCKM HMBA Ha XEeMNcCUauH ce o4YakBa aa Mva HeaoCTur
Ha »ens30. 3a pasnuka oT TX Te3W C BUCOKO HMBO Ha
CepyMeH XencuamnH ce guarHoctmumpat ¢ AX3.

/13non3BaHeTo Ha CepyMHUTE HMBaA Ha XencuauH
e NOMOrHe 3a OLeHsiBaHe Ha HeobxoaumocTTa OT
npuraraHeTo Ha npenapaTt, CbAbpXaly Xenaso.
Pesyntatute nokaseat, ye naumeHtu ¢ XXOA morat
na 6baaTt noanoXeHn Ha NevYeHne ¢ TakMBa NekapceT-
Ba, 4oKaTo naumeHTn ¢ AX3 He ce HyXKaasiT OT TAaX.

TepAlHA ¢ e/ Ie3HH
Tp enap AT |

L'J::[A ] ta\‘:[,x.-,\xﬂ AN3

®dur. 4. AnropuTbM 3a TepaneBTMYEH U3bOp Ha nNoBeAeHue
npu xensasogecdbuuMTHa aHEMUSA U aHEMUSI NMPU XPOHUYHO
3abonsBaHe

Mpn naumMeHTV C peBmaTouaeH apTpuT ca yc-
TAHOBEHW CWUIMHM KOpenauum Mexay CepyMHuTe
HMBA Ha XENCUAMH C PEPUTUH U MHOEKC Ha pasT-
BOpUMMK TpaHcdepuHoBn peuentopu. CepymHuTe
HMBa Ha XencuawvH npeacTaBnsBaT AMarHOCTUYEH
TeCT Ha fgeduumTa Ha Xenss3o, 40pU B NPUCHLCTBU-
eTO Ha Bb3naneHue n audepeHumpar rpynu c xe-
nsasogeduunTHa aHeMnst U KOMOMHauUMst OT HeJoc-
TUI Ha Xena3o/aHeMUss Ha XPOHUYHO 3abornsiBaHe,
B CpaBHeHue c rpynata nauneHtn ¢ AX3 [13]. U3-
BECTHO €, Ye CEPYMHUAT XenCcuanH He ce yBenuya-
Ba 3HAYMTENHO MpW NauMeHTU C HapyweHa 6b6-
peyHa PyHKUUS, KOUTO HE Ce HyXOasT OT Auanusa.
MaumeHTn Ha xemogmanu3a obaye nMokasBaT 3Ha-
YNTESTHO MO-BMCOKN HMBA, OTKONIKOTO MauMEHTU C
XpOHUYHa 6bOpeyvHa HegocTaTbYHOCT. KOHLUEeHTpa-
UMsATa Ha CEpYMHUSA PEPUTUH € 3HaYUM NPEaNKTOP
3a HMBaTa Ha XencuavH B cepyma [14].

OnpenensiHeTO Ha CepyMHUst XencugunH € Bce
OlLle HOBOCT B BbMrapckara MeavLmMHCKa NpakTuka.
BbBexgaHeTo Ha HagexgeH pyTMHEH meToa 3a
nscnegBaHe Ha xXencuauH B BUMONOrMYHN TEYHOCTU
e CTbMKa Hanpepg B fleyeHnMeTo Ha 3abonsiBaHuATa
C HapylleHa XOMeocTasa Ha Xens3oto. Haweto
npoyyYBaHe Mpu MauueHTu C peBmaTouaeH apTpuT
ocurypsisa ocHoBa 3a usbopa Ha npaBunHusa Tepa-
neBTUYEH MOAXOA MPU NEYEHNETO Ha aHeMus mpu
pasfnuMyHU CBLCTOSAHWUS, MNPOTUYALLUM C WOEHTUYHU
HapyLleHns B obMsiHaTa Ha »kenaso — OpeMeHHOCT,
TYMOpHU 3abonsiBaHus, Bb3NanuTenHyn npouecu Ha
CTOMALLHO-YPEBHWS TPAKT, MUENOM 1 Op.
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HeTckn n nHdekumnosHn bonectn 2 16
EHOOKpUHHM 3abonsBaHus 3 21
MeanUMHCKM MEHNIKMBHT U 34paBHa NonMTUKa 4 28
MeaunumnHckn npernes 6 48
HeBpornorus n ncuxuatpus 2 14
O6wa megmuunHa 4 32
CecTpuHcko geno 3 24
CbBpeMeHHa cTomaTonorus 3 30
CbpAaeyHo-CcbaoBU 3abonsiBaHUS 3 30




