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PE3IOME. Auemuu 9acTo BCTpEYarOTCs B TOKUIOM U cTapyeckoM Bo3pacTe. B 30% cinydaes
aHEeMHWYECKHH CHHApPOM o0ycioBiieH aAchunurom xenesa (IXK), manudbectupyer xemnesome-
¢unutHoU anemueit (XKJ[A), anemuelr xpounueckux 3aboneBanuii (AX3), coueranuem X/ A
1 AX3 1 NPpUBOJUT K yBEIUYCHHIO 3a00I€BAEMOCTH U JICTAJILHOCTH. Pa3BUTHE XPOHUYECKOHN
cepaeunoit Hegoctatounoctn (XCH) u xponuueckoii 6one3nu nouek (XbBII) wacto compo-
BokaaeTca JIJK u anemueil. YTOuHeHHE XapaKkTepa aHEeMHUH y MOXHMIBIX marueHToB ¢ XCH
n XBIl HeoOXxonuMo 1JIsi ONTHUMHU3ANNHU JIeYeOHON TaKTUKW M MPOTHO3a. YCTaHOBJIEHO, YTO
AHEMUH C HapylieHueM GpeppoKknHeTuKU MaHudectupyroT paszsutueM XKJIA, AX3 u ux code-
tanueM. [Ipu HOpMabHO# (pakiinu BEIOpOCA JIEBOTO KeJIyI0uKa 1o Mepe HapacTaHnus XbI1
yMeHbImaeTcs nois nanueraToB ¢ JXKJIA u yBeanuuBaetcs gactora AX3 u couetanus XJIA
u AX3. IIpu XCH co cHmxeHneM Qpakiinu BHIOpOCa JIEBOTO KeJIyI04Ka HE3aBUCHUMO OT Ha-
muuus XbBII npeobnamaer KA. OnTuMaibHBIM METOIOM AUAarHOCTUKH codeTaHus KA
u AX3 siBisieTcs onpeiesieHne pacTBOPUMOro pelenrtopa Tpanchepputa u GeppuTHHOBOTO
WHJCKCA.

KJHKOYEBBIE CJIOBA: nedumut xene3a, MOKUIbIE TAUCHTHI, XKeae30aepuIinTHas aHeMus,
AHEMHU S XPOHUYECKUX 3200IeBaHUH, PEPPOKMHETUKA, XPOHUYECKASI CePeYHAS HEIOCTATOYHOCTD,
XpoHHYEcKasi 00Je3Hb MOYEK
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ABSTRACT. Anemia is often present in the elderly and senile age. In 30% of cases, the anemic
syndrome is caused by iron deficiency (ID), manifests iron deficiency anemia (IDA), anemia of
chronic diseases (ACD), a combination of IDA and ACD and leads to an increase in morbidity
and mortality. Clarification of the nature of anemia in elderly patients with CHF and CKD is
necessary to optimize treatment tactics and prognosis. It has been established that anemia with
impaired ferrokinetics is manifested by the development of IDA, ACID and their combination.
As CKD increases, the proportion of patients with IDA decreases and the frequency of ACID and
the combination of IDA and ACID increases. In CHF with a decrease in left ventricular ejection
fraction, regardless of the degree of CKD, IDA predominates. The optimal method for diagnosing
the combination of IDA and ACVD is the determination of the soluble transferrin receptor and
ferritin index.

KEYWORDS: iron deficiency, elderly patients, iron deficiency anemia, anemia of chronic

diseases, ferrokinetics, chronic heart failure, chronic kidney disease

BBE/EHUE

AHEMHUHM YacTO BCTPEUAIOTCS B TOXKWIOM H
cTapueckoM Bospacte, B 30% ciydaeB 00yciioB-
nens! nedurmtom xkenesa (JXK) u moryT manude-
CTHUPOBATh Xkene3oaehunntaoi anemueit OKIA),
aHeMuel XpoHn4Yeckux 3adoneBanuii (AX3) u ux
couetanueM [1, 2, 8]. HacTora XpoHHUYECKOH Ccep-
neanoit Hegoctarounoctu (XCH) yBenmunBaercs
C BO3pAacTOM M acCOLMHPYETCS C PUCKOM pa3BH-
TUA U HapacTanus BeipaxkeHHocTtu JIK [3, 22]. ¥V
nosioBuHbI nanueHToB ¢ XCH umeercs xponuye-
ckasi 0one3np novek (XbII) paznuuHoi creneHn
[4, 24]. Pa3zButue XbII 1 anemun criocoOCTBYIOT
yxyauenuto TeueHuss XCH, uro, B cBOro ouepens,
YCYTyOIsieT MoYedHyo AUCHYHKIMIO U aHEMUIO
[4, 16, 24]. Coderanuwe MOUYEUHOH, CEpACTHON
TUC(YHKIIMA CO CHIDKEHHEM (pakInu BBIOpOCa
neBoro >kemynouka (@B JIDK) <45% u anemmun
MOJTyYMJIO HA3BaHUE KapAMOPEHAIbHOTO aHEeMHU-
yeckoro cuapoma (KPAC) [4, 23, 24].

HuzkonHTeHCHBHOE BOCHAleHUE, XapakTep-
HOE JIJIsl TIO’KUJTBIX TTAIIMEHTOB C TIOJIMMOPOHTHON
[aToJjoruen, oobsicHseT yacToe pa3sutue AX3, a
taxke coueranus JKJIA nu AX3, T.e. HCTUHHOIO U
OTHOCHTENBHOTO AeduiunTa xenesa [22, 25, 27].

Omnpenenenne xapakrepa aHeMUYECKOTO CHH-
npoma, obyciosierroro [IJK, u ero cTpykTypsI y
noxuiabeix mamueToB ¢ XCH u XBIT veobxomu-
MO JJI1 ONTUMHU3ALNN JICYCHHUS.

LIENb

U3yunTh (QeppOKMHETHKY U CTPYKTYpYy aHe-
Muu, oOycnoBineHHoi J2K, y manueHToB MoXKu-

soro u crapyeckoro Bo3pacta ¢ XCH u XBII B
3aBucumoctu ot ®B JIK.

MATEPWAJIbI U METO/IbI

B CII6 I'bY3 I'b Ne 40 oGcnemoano 100
MalMeHTOB TMOXHMJIOTO W CTapuecKoro Bo3pac-
Ta (cpemHuil Bo3pact 76,72+8,6 roma) ¢ XCH
n XBII, xoTopbie OblIN pa3aeneHsl Ha 3 TPyn-
nel. B mepByro rpynmy Bouumn 11 OGonbHBIX
KPAC (coueranue anemun, XBIl >3A craguu
u ®B JIK <45%). Bo Bropyio rpynmy Obuin
BKIIoUueHBI 49 namuenToB ¢ anemueii, XbII >3 A
craqnu u OB JIDK >45%. OO01iee KOIU4ecTBO
nanueHToB ¢ aHemueil, XbIl >3A cragun u
XCH cocraBuiio 60 yenoek. B tpeThio rpyn-
my Born 40 6onpHBIX aHemueit u XCH ¢ XbII
1-2-ii ctaguu. I'pynmbl ObUTH COMTOCTABUMBI 110
MOJIy U BO3pPAcCTYy.

KPUTEPUN IMATHO3A

OynkunonaneHbil knace (PK) XCH ycra-
HaBAMBaMK 10 Knaccudukamuu Hpro-Mopkekoit
Kapauonorudeckor accorumanuun (NYHA) [26].
Hanuuue u cragum XBII onpenensim no knac-
cuukanuy 3KcrepToB HampmoHamsHOTO MOYed-
Horo ¢gorma CHIA (NKF) 2002 1., B cooTBet-
ctBuM ¢ kotopoit XBII >3A craamm nuarHocTH-
pOBaly MpH CHIKEHUH CKOPOCTH KIIyOOUKOBOM
¢unprpanun (CK®) mmwxe 60 mu/mun/1,73 m?
[18]. bonbHble TepMUHATBLHON MOYEUHON HENO-
cratouHoctbio (XBII 5 craguu ¢ CKO <15 mn/
mun/1,73 M?) B HCCIeOBAHUE HE BKIIIOYAIUCH.
Jlnarnos aHeMHuH CTaBWIM TIO0 KpuTepusm Bce-
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MUPHOH OpraHu3alud 3APaBOOXPAHEHHUS: CHU-
KEHHE KOHIICHTPAIMKU TeMOTJIO0NHA B BEHO3HOM
kpoBu MeHee 120 r/1 y sxeHnuH u Menee 130 r/n
Yy MYX4MH [6].

[IpoBeneHHble  HCCIEOOBAaHUS — BKIIIOYAJIM:
pa3BEepHYTHI KIMHUYECKUM aHadu3 KpOBH,
OllpelleJIeHUE YpPOBHS TpaHCaMUHa3, OWIIUpY-
6una, kpeatunuHa (¢ pacuetom CK®D), oOmiero
OenKa, MIIKO3bl, NIUKHPOBAHHOTO TeMOTI00nHa,
C-peaxtuBnoro 6enka (CPB), pubpunorena, uc-
CJIeZIOBaHUE JIMMUAHOTO CIIEKTpa, ONpeAeicHHe
KOHLIGHTPALMU CBIBOPOTOUHOTO XKenesa, (heppu-
THHA, HACBILICHUS TpaHCc(epprHa jKene30M, pac-
TBOPUMOTO peLenTopa TpaHcdeppuHa C pacue-
TOM (EPPUTHHOBOrO MHIEKCA, UUTOKMHOB (MJI-
1B u NJI-6) u rercuanHa.

Kpurepusmu guarnoctuku KA, AX3 1 ux
COYeTaHUs SIBIISIOTCS] KOHIIGHTpalus peppuTrHa,
pacTBOPUMOTO pelienTopa TpaHncdepputHa u dep-
PUTHHOBBIH MHJIEKC — COOTHOLICHHE PACTBOPH-
MOTO perenTopa TpancheppuHa K IeCATHIHOMY
norapudmy peppurtuna [17]. Juarnos XA cra-
BUJIM NIPH KOHLEHTpauuu Gepputrra <30 Hr/mi,
carypauuu Tpancdeppuna <20% u deppuruHo-
BOM HHJIeKce <2; kputepusimu AX3 Obud ypo-
BeHb (epputuHa >200 HI/MI U (EepPPUTHHOBHIN
uHaeke <l; coueranme XA u AX3 nmarso-
CTHPOBAJIM TIpU KOHIEHTparuu (epputuna 30—
200 Hr/mi u GpeppuTHHOBOM HHACKce >2 [17].

KoHIleHTpannioo  CBIBOPOTOYHOTO  KeJe3a,
depputnna, Tpanceppuna u CPb onpenensum
¢ ucnonb3oBanueM obopynoBanust ARCHITECT
cSystem (Abbott Diagnostics, Lake Forest, IL,
USA). Crenenp HacblieHusi TpaHcheppuHa
paccuuTana o gopmyse: % HaChILEHUS TPaHC-
(deppuHa xene30M = (CBIBOPOTOUHOE >KEJIE30
(Mmons/n)/Tparcdeppu (1/1) - 25,1) - 100.

B cBsi3u ¢ NUKIMYHBIMU KOJICOAHUSIMH YPOB-
Hs TETICUIMHA 3a00p KPOBU BhINMOIHsUH B 10 4a-
COB yTpa, HaTomak. Jljs ompeneneHus: remncu-
nuHa ucmonb3oBaH Habop Pl «lemcumama-25%»
(OMOaKTHUBHBIN ), OCHOBAaHHBIH Ha TBEpAO(Pa3HOM
nvMmyHO(pepmerTHoM aHanmu3e (MDA) no mpun-
[UITy KOHKYPEHTHOTO cBsi3biBaHusA. Hopma ycta-
HOBJIEHa TpousBoauTeneM ot 1 no 39,3 Hr/mi.
HccnenoBanue MUTOKUHOB MPOBOIUIIN C TTOMO-
b0 Habopa peareHTOB JUIsl MYJBTUIUIEKCHOTO
OTIpEJICIICHHsS [IMTOKUHOB/XEMOKHUHOB YEJIOBEKa
#HCYTOMAG-60K (Millipore, CLLIA) na npu-
oope MAGPIX® (Luminex, CIIIA) cormacHo
WHCTPYKIIMH TTPOU3BOIUTEIIS.

OmpeneneHue  pacTBOPUMOTO  perenTopa
TpaHc(epprHa TPOBOIWIN C WCIOIB30BaHU-
em peaktuBa Bio Vendor HumansTfR, Czech
Republic. [Tone nerekmun — 2 Hr/mi, Kanubpa-
HUOHHBINA auana3on — 0,05-2 mkr/mi. Hopmoit
CUMTAJIM KOHI[EHTpauu MeHee 1,6 MKr/mit B co-
OTBETCTBUHU C PYKOBOJICTBOM IO ONPEEICHUIO
MIPOU3BOJUTEIIS.

JlaGoparopHble ¥ WHCTPYMEHTAJBHBIC HC-
CJelOBaHUS TPOBOAMIIM Ha 0Oasze OOJIbHHUIIBI
Ne 40, koHIEHTpaUIO PaCTBOPUMOIO PELENTO-
pa TpaHcdeppHuHa HccleoBaln B aboparopun
MUATHOCTHKH  ayTOMMMYHHBIX  3a0oJieBaHUI
[ICII6I'MY um. akan. W.I1. [1aBnosa.

PE3Y/IbTATbI NCCNEMOBAHUA

N3 100 obcenoBanHbIx manueHToB y 40 nu-
arHoctupoBaHa aHeMus 1 XCH ¢ MUHMManbHOMI
XBIT (1-2 cragumn). Cpenu 60 OOJNBHBIX C aHe-
muer, XCH u mouewnorr auchynkimeit (XbII
>3A cragun) 11 MamMeHTOB COOTBETCTBOBAIH
KPUTEPHUSIM KapIHOPEHAJILHOTO aHEMHUYECKOTO

Tabnuya 1
Pacnpenencane O0MpHBIX aHEMHEH B 3aBUCUMOCTH OT ctafamu XbI1
Table 1
Distribution of patients with anemia depending on the stage of CKD
e e oras | e A [ Ao Xl | e
1 cramus / 1% stage 0 0 5 5
2 cramus / 2" stage 0 0 35 35
3a craaus / 3a stage 8 20 0 28
36 craaus / 3b stage 2 19 0 21
4 cranus / 4" stage 1 10 0 11
Bcero / Total 11 49 40 100
Ipumeuanue: KPAC — xapauopeHainbHblii anemuueckuit cunjapom; XCH — xpoHuueckast cepaedHas HepoctarouHocTh; XBIT —

XPOHHUYECCKaA 00JIe3Hb TIOYEK.

Note: CRAS — cardiorenal anemia syndrome; CHF — chronic heart failure; CKD — chronic kidney disease.
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Tabnuya 2
JlaboparopHbIe 1 HHCTPYMEHTAJIBHBIC TaHHBIC OOJTHHBIX B 3aBUCHMOCTH OT THITA aHEMUHU
Table 2
Laboratory and instrumental data of patients depending on the type of anemia
[Tokasarens / KIOA (n=27)/ | XKJA + AXB3 (n=32)/| AXB3 (n=41)/
Indicator IDA (n=27) IDA+ACD (n=32) ACD (n=41)
T'emorno6un (r/1) / Hemoglobin (g/1) 90,27+23,89 90,84+21,37 96,15+16,12
®paknus BeIOpoca jieBoro xenynouka (%) / 58,37+8,49 50,00+17,04 59,18+10,76**
Left ventricular ejection fraction (%)
MCV (¢x) / MCV (fl) 78,55+9,46% 82,21+9,05 87,97+8,35%*
CBIBOPOTOYHOE KeJIe30 (MKMOIb/I) / 6,24+4,18* 10,65+6,76 7,3+4,61%*
Serum iron (mmol/l)
@eppurun (mxr/a) / Ferritin (ug)/1) 24,8849,90* 92,12452,07 *** 169,65+125,42%*
Tpancoeppun (/1) / Transferrin (g/1) 3,00+0,66* 2,39+0,77*** 2,39+0,71
Haceimenne tpancdeppuna xemnezom (%) / 8,16+6,13* 11,20+6,78 18,56+11,43**
Saturation of transferrin with iron (%)
lencuaun (/M) / Hepeidin (pg/ml) 3,5443,29* 15,45+14,60%** 20,68+23,95
PactBopumslIii penienitop Tpancdeppuna (mr/m) / Soluble 2,36+2,01%* 4,45+1,21%%* 1,20+0,65%*
transferrin receptor (mg/1)
®eppurnHoBbiil uuaekc / Ferritin Index 1,10+1,06* 1.55+0.38*** 0,394+0,23**
C-peakTuBHbIi 6enok (mr/in) / C-reactive protein (mg/1) 13,30+24,43 36,34+42,06%*** 30,1+41,56

Ilpumeuanue: * — nocroBepusie pasmununs mexay KA u AXB3; ** — nocrosepusie pasnuuust mexay KIA+AXB3 u AXB3; *** —

nocroBepHbie paszanuust Mexay KA u XKIJA+AXB3.

Note: * — significant differences between IDA and ACD; ** — significant differences between IDA+ACD and ACD; *** — significant

differences between IDA and IDA+ACD.

cunnpoma (anemusi, XbII >3A cranun, ®B JIK
<45%), y 49 4yenoBek BbIsIBICHA aHEMUS B coue-
tauuu ¢ XbII >3A craguun u XCH npu coxpas-
Hoit ®B JIK.

Pacnipenenenue OONBHBIX € aHEMHUYECKUM
CUHJIPOMOM B 3aBUCHUMOCTH OT ctaguu XbII
MpeACcTaBiieHo B Tadmuie 1.

Kax BuIHO W3 mpencTaBiIeHHBIX AAHHBIX, KOp-
peNsrU MEKAY BBIPKEHHOCTBIO TIOUEYHOM JHC-
¢ynximn n yactoroir KPAC ne BoisBieno: y 8 u3 11
oonbHbIX KPAC nuarHoctuposana XbI1 3A craaun.

[Ipu onpenenenuu BapuaHTa aHEMUU B COOT-
BETCTBUM C COBPEMEHHBIMU Kputepusmu [17] y
27 nanueHToB quarHoctupoBana KA, y 32 —
couetanue XA nu AX3ny4l — AX3.

CraTHCTHYECKH  JOCTOBEPHBIC  Pa3IN4Ms
(p <0,05) nHCTPpYMEHTAIBHBIX U TA0OPATOPHBIX
[IapaMeTpoOB MEXIY AAHHBIMM IPYIIIaMH IIpen-
CTaBJIEHBI B Tabnuue 2.

MAPAMETPbI ®@EPPOKUHETUKH 3
N AMOOEPEHLMANBHAA IUATHOCTUKA AHEMIK

Kak BuaHo u3 Tabmumbl 2, JOCTOBEPHBIX
pasauuuMi MeXay TpynmaMd IO KOHLIEHTpa-
oMy reMoriioOnHa He BbIsABICHO. [lapameTpsl

dheppokuneruru mpu XKJIA u AX3 mocroBepHo
pasznuuanuck. Mukpouuto3 (cumwkenune MCV),
CHUKEHHE CBHIBOPOTOYHOTO JKejie3a U IPOLEHT
HACBIIICHUSI TpaHCEppHHA KEIe30M Ipeodia-
nanu npu XIHA u XA B coueranun ¢ AX3
U CTaTUCTUYECKH IOCTOBEPHO OTIMYAIUCH OT
O0ompHBIX AX3.

BriaBrieHbI TOCTOBEpHBIE pa3Inyusi KOHIICH-
Tpanuu QeppuTHHA U PACTBOPHMOTO PEIEHTO-
pa TpaHcdeppuHa, 4TO OOYCIOBHIIO Pa3IHUUs
YpOBHSI (peppPUTHHOBOTO MHACKCA, KOTOPBIH HC-
noJjb3yercss g JudepeHIuaNbHON THarHo-
CTHKU aHEeMHH BCIJIEACTBHE HapylIeHHWH oOMeHa
kene3a. KoHIeHTpauus pacTBOPUMOro pelern-
Topa TpaHcdepprHa U GEePPUTHHOBOIO MHIEKCA
JTOCTOBEPHO Pa3IMYajIuCh BO BCEX Ipymnmnax. ITo
MOJITBEPXK/IaeT CIENMHU(PUIHOCTh HMCIOIh30BaH-
HBIX TIApaMeTpOB (EPPOKWHETHUKH I JUATHO-
CTUKHU aHEeMHH BCIEACTBHE aOCONMIOTHOTO Aedu-
nuta xeneza (OKIA), coueranus aOCOIIOTHOTO
u ¢ysknuonansHoro aedunura OKJA + AX3)
U QyHKIMOHANBHOTO nedunura xenesa (AX3).

Eme oxpnuMm mapamerpom ansi nuddepeHuu-
aJIbHON AMAarHOCTUKH MEXKAY Pa3NHYHBIMU TH-
namu AeduuuTa xKenesa siisercs rerncuant. Kak
BUJTHO U3 JJAHHBIX, IPEJICTABICHHBIX B Ta0uIe 2
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Fig. 1. Hepcidin concentration in anemia with impaired

ferrokinetics

U pUCYHKa 1, ypoBEHb TelCHAMHA JTOCTOBEPHO
pasnuyaincs y 6onbHbIX KA u AX3, HO HE TI0-
3BOJISLIT BEPUPUIIUPOBATH COUETAHUE ITUX TUIIOB
AHCMUH.

MAPKEPbI BOCANEHWUA U TAXECTb
XPOHWYECKOM CEPAIEYHOM HEJOCTATOYHOCTH
NPW PA3NUYHDIX BUAAX AHEMUH

Kak BumHO 13 Tabmwme! 2, ypoeab CPb gocto-
BepHO paznuyancs y 6ompHbeIX KA 1 AX3. Cove-

TaHKue aOCOIOTHOIO M OTHOCUTENBHOTO JAeduuura
JKeJIe3a OKa3blBacT HEraTWBHOE BIMSHHE Ha HACO-
CHYIO (DYHKITHIO cep/iia: y OONBHBIX C COYETaHUEM
KIA n AX3 dpaxmms BEIOpoca JI€BOTO KeTyI09-
ka Obuia gocroBepHo Hrpke (50,00+17,04%), yem
npu «m3oaupoBaHHEIX» KA n AX3 (cooTBeT-
ctBeHHO 58,37+8,49 1 59,18+10,76%).

AHEMUYECKMI CUHOPOM, CTEMEHb
XPOHWYECKOM CEPJIEYHOW HENOCTATOYHOCTH
W XPOHWYECKOW BONE3HM MOYEK

Ha cnenyromem srtane ucciemoBaHusi ObUIO
NPOaHAIM3UPOBAHO 3HAUYCHUE BbBIPAXKECHHOCTH
XCH u XBII B pa3BUTHH aHEMUYECKOTO CHHIPO-
Ma, 00yCIIOBIEHHOTO HAPYIICHUSIMHU QeppOKHHe-
Tukd. CTaTUCTUYECKH AOCTOBEPHBIE Pa3IMUus
(p <0,05) mHCTPpYMEHTATLHBIX U JIaOOpPaTOPHBIX
napamMeTpoB MEXIy OOIBHBIMU KapIuOpeHasb-
HBIM aHEMUYEeCKUM CHHApoMoM (rpymma 1),
HanueHTaMu ¢ aHemMued B coueraHuu ¢ XbBII
>3A cragun u XCH npu coxpannoit @B JIK
(rpynma 2), anemueit B couerannu ¢ XCH u ot-
CYTCTBUEM 3HAYMMOM IMOYEYHOH AuChyHKINH
(rpymma 3) mpencraBieHsl B TadIuUIE 3.

Kax BugHO M3 Tabnuip! 3, JOCTOBEPHBIX pa3-
JUYUR MEXIY NaueHTaMu 00CIeyeMbIX TPy
[0 KOHIIEHTPalluK reMOITIO0MHA HE 0TMEYaJIoCh.
BriaBieHbl JOCTOBEpHBIE PAa3NUYUs 110 YPOBHIO

Tabnuya 3
JlaGoparopHBbIe 1 HHCTPYMEHTAJIbHBIC JaHHbBIC B 3aBUCUMOCTH oT cterieHn XCH u XBII1
Table 3
Laboratory and instrumental data depending on the degree of CHF and CKD
KPAC Anemus + XCH + XBIT Anemus + XCH
[Mapamertp / (n=11, rpynma 1) / (n=49, rpynma 2) / (n=40, rpymma 3) /
Parameter CRAS Anemia + CHF + CKD Anemia + CHF
(n=11, group 1) (n=49, group 2) (n=40, group 3)
T'emorno6un (/1) / Hemoglobin (g/1) 87,09+21,87 94,55+18,42 93,08+21,86
Opakuus BeIOpoca J1eBoro xenynouka (%) / 30,37+9,03* 60,12+6,42 60,09+9,68 ***
Left ventricular ejection fraction (%)
Kpearunun (Mxmons/n) / Creatinine (mmol/1) 100+22,5 102,69+30,35 ** 67,62+11,23 ***
CK® (%) / SKF(%) 40.36+10.86 42.21+16.95 ** 79.43419.52 ***
C peakTHBHBIH Oenok (Mr/i) / 46,41+54,38 31,81+42,29 19,16+£26,74 ***
C reactive protein (mg/l)
OHO-anbda (nr/mi) / TNF-alpha (pg/ml) 17,48+3,85 27,3446,42 ** 15,17£7,97
PactBopuMmBIe penienTopsl TpancheppuHa (Mr/im) 3,92+1,98 * 1,80+1,39 2,03+1,91 ***
/ Soluble transferrin receptors (mg/1)
OeppurnHoBsiil nHACKe / Ferritin Index 1,33+0,71 * 0,69+0,51 0,83+0,95 ***

Ilpumeyanue: ¥ — NOCTOBEPHBIC PA3IUUUSA MeXay rpynnamu 1 u 2; ** — nocToBepHbIC pa3IUuus MEXAy rpynmnamu 2 m 3; *¥**% —

JAOCTOBEPHBIC pa3jInvus MEXAY I'pylnraMmu 1u3.

Note: * — significant differences between groups 1 and 2; ** — significant differences between groups 2 and 3; *** — significant

differences between groups 1 and 3.
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Fig. 2. Left ventricular ejection fraction in the study

groups

kpearnanHa 1 ®B JDK. B rpynme 3 y manenToB
c anemueil 1 XCH 6e3 3HauMMOro HapyuieHus mo-
YeyHOH (DYHKIMH CPETHNI YPOBEHb KpeaTHHHHA CO-
craBui 67,63+11,23 MKkMOnB/J1, B Tpymie 2 (aHeMust
+ XCH u XBIT) — 102,2+28,92 mxmons/11 (p <0,05).

Kak BUIHO W3 NaHHBIX, MPEACTABIECHHBIX B
tabmuie 3 u Ha pucyHke 2, y 6oipHBIXx KPAC
(rpynma 1) @B JIXK Oburta pe3ko CHUXKEHa IO
CPaBHEHHUIO C MAlMEHTAaMU C aHEMHUEH He3aBH-
cumo ot Hanmuuusi XbBII. Ilpu stoM paznuuus
mexny rpynmnoii KPAC u anemmueit B coueTaHUM
¢ XCH c pasubimu cragusimu XBII npu coxpan-
noit ®B JIK cTaTuctuyecku 10CTOBEPHBI.

Kak BumHO u3 Tabmuusl 3, y 60mpHBIX XbBI1
noctoBepHo Bele ypoBeHb ®HOaq, yTo 1mo3Bo-
JII€T paccMaTpPHUBATh 3TOT LIUTOKHH KaK Mapkep
noyeyHoi auchyuknuu. Ilo mepe HapacTaHus
CTEIICHN CEepACYHOH M MOYeYHOH IUCHYHKIHMH
HapacTtaeT Takxe ypoBeHb CPb.

PPT2 [STIR
@

2
| L L

KPAC

I Min-Max
[ 25%-75%
8 Median value

A+XCH+XB
pynnbi

Asiern+XCH

/CRAS A+CHF+CKD A+CHF

Groups

OcoOplli WHTEpEC TPEACTaBIseT H3MEHe-
HUE CTPYKTYpbl aHEMHUYECKOTO CHHIpPOMa IpHU
cumxeann OB JDK. Kak BugHo w3 Tadmuusl 3
u pucyska 3, y 6omsHbiIx KPAC, T.€. mpu 3Hauu-
tenpHOM cHikeHun @B JIK, B cTpykType aHe-
Mun nipeoodanaet JKJ[A, HecMOTps Ha HAJIMYHE
XBbII. 9To TMOATBEpPKIACTCS JOCTOBEPHBIMHU H3-
MEHEHHUSMH YPOBHS PAcTBOPHUMOIO perenTopa
TpaHcepprHa W (QEPPUTHHOBOIO HHIECKCA U
CBUJIETEILCTBYET O TOM, YTO aOCONIOTHBIN Je-
GuIKT Kene3a acCOUUUPOBAH C CEpACYHON THUC-
byHKLIHEH.

OBCY)XIEHNE

Anemun, obyciosienusie /2K, gacto BcTpe-
YaOTCA B TOXKIJIOM W CTapuecKOM BO3pacTe.
[puunaamu XA 0OGBIYHO ABISIOTCS OKKYJBT-
HbIC KPOBOIOTEPH U3 IKEIYIO0YHO-KHUIICUHOTO
TpakTa BCJCACTBUE OIYXOJEBBIX M HEOIYXO-
JIEBBIX 3a00JIeBaHMM, TpHEeMa MEIMKAMEHTOB
(me3arperaHTbl, aHTUKOATYJSHTHI, HECTEPOU/I-
HbIC MPOTHBOBOCTIATUTEIIBHBIC TIPETapaThl) WU
ManpabcopOmus xenesa [1, 2, 8, 20, 30]. Pas-
BuTHe AX3 00yCIIOBIEHO HHU3KOMHTEHCHUBHBIM
BOCITAJICHWEM, THUIEPIPOAYKIIMEH TencuanHa
1 (QYHKIHOHAIBHBIM Aedururom xeiesza [19,
29]. YV moauMopOUIHBIX TOXKIJIBIX ITaIlHEHTOB
BepuduKaIus abCOJIOTHOIO U OTHOCHUTEIBLHOTO
neduirTa Kenesa 3aTpylaHEHa, OCOOCHHO MpHU
couetanun JKJIA u AX3, onHako 3T0 HEOOXOH-
MO ISl aieKBaTHOH Qepporepanuu [7, 10, 28].
KonrnenTpainus ¢peppuTHHa U TEICUINHA TTOBHI-
IIeHa MPU HAJIWYWAK BOCIAJCHUS (B TOM YHUCIE
npu XCH, u, ocobenno, XbII), uto 3arpymanser
WX HCToJb30BaHue s oueHku tuna JIDK [12,
16, 17].
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Fig. 3. Soluble transferrin receptor and ferritin index in the examined patients
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B Hamem uccnenoBaHUM MCNOIB30BaHBI Ia-
pameTpsl (EpPPOKMHETHKH, KOTOPBIE HCIIONb-
3ytorcst s quarHoctuku KA, AX3 u ux co-
yetanusi: CPb, cpemHmii o0bem »puTpoImTa,
(heppHuTHH, IPOILIEHT HACHIIIICHUS TpaHCheppruHa
KeJIe30M, KOHLIEHTPALUs TelCUANHA, PaCTBOPU-
MOTO perenTopa TpancheppuHa, GeppUTHHOBBIHA
uaaeke [17].

Kpurepusamu XA, Hapsay ¢ MUKPOITUTO30M
(MCV), HU3KHM ypoBHEM (QeppHUTHHA, CHIBOPO-
TOYHOTO >KeJie3a M HachllIeHusl TpaHcheppuHa,
ObUIM TIOBBIILIEHUE PACTBOPUMOIO peLenTopa
TpaHnceppuHa U (GEPPUTHHOBOIO HHAEKCA, a
TaK)Ke CHHKCHHE T'elICUNHA.

HanGonpmmii TeopeTHUecKuid W TpaKTHUe-
CKUH MHTEpeC NPEACTaBISIOT HMALHEHTHl C CO-
gertanneM JKJIA m AX3. JlocToBepHBIC pa3iu-
YU MEXIY BCEMH O0OCIIEIOBAHHBIMU T'PyIIIaMU
(OKOA, AX3, coueranue XA um AX3) Obutn
BBISIBJICHBI NIPU HCCJIEI0BAaHUU YPOBHSA pPacTBO-
puUMoro peuenTopa TpaHceppuHa U (GeppUTH-
HOBOTO MHJIEKca. B To ke BpeMs cpenHuil o0bem
SPUTPOLUTA, YPOBEHb CBIBOPOTOYHOTO Kele3a U
MPOLEHT HACHIIEHUSI TpaHCPepprHa HE MO3BO-
msrotr guddepennupoars KA u coderanue
KIOA n AX3.

[lo naHHBIM JIHTEPATYPBl, KOHLEHTPALUS
relcuMHa KOPPEeIupyeT C OCTaJbHBIMU IIapa-
MeTpaMu GpeppoKuHeTHKH [5, 9, 15]. Pe3ynbrars
Halllero HCCIIeI0BaHus TOATBEPANIN 3HaueHUE
rercuJnHa Kak Mapkepa abcositorHoro (PKJIA)
U OTHOCHUTENBHOTO JAedunuTa xenesa (AX3), HO
HE TO3BOJWIM BepH(pHUUUPOBaTH TPYIIY Malu-
eHToB ¢ couetanueM JKJIA u AX3. IlomyueHHble
JaHHbIC TO3BOJISIOT COITIACUTHCS C MHEHHUEM 00
OTPaHWYECHHBIX BO3MOXHOCTSIX  OINpPEAEICHUS
KOHLIGHTPALMU TeICUINHA NIPH HAJIUYUHU BOCIIa-
nmenwms [11, 21, 27].

Kpome TOro, mnoBbllleHHE KOHLEHTPALUH
CPb u ®HOo u yBenmuenne gactorel AX3 1o
JAHHBIM HCCIIEJIOBaHUSl (PEPPOKUHETHKU IPH
nporpeccupoBanun XbII 1mo3BomisoT noarsep-
JUTH JaHHbIE JTUTEPATYPBI O KOPPEIALUU oYey-
HOM TUCYHKLUUHU C KOHLIEHTPaLUeH MeIaTopoB
BocnaneHus u yacrorot AX3 [12].

PazButne /K HeratmBHO BimsieT Ha (yHK-
LU0 KapAWOMUOLMTOB (YXyAIIAeT MHUTOXOH-
IprajJbHOE IbIXaHHUE, CHMXKACT COKPaTHMOCTb
1 peJakcaluio KapAMOMHOLUTOB), IIPUYEM BOC-
CTaHOBJICHHE BHYTPHUKJIETOUYHOIO YPOBHS IKe-
jie3a TPHUBOAUT K KOPPEKIUH CTPYKTYPHBIX MU
(YHKIMOHABHBIX HapylleHuid Muokapaa [13,
14]. Kak mokasaJjo Haile Uccie/loBaHue, Y 00Jb-
ueix KPAC co camkennem @B JIXK B cTpykType
aHEeMHUYecKoro cuHjpomMa mnpesanupyer KA,
HecMOoTpss Ha Hanmuuue u craguto XBII. Tlpm

aHemuu B coueranuu ¢ XbII mpu HOpMallbHOU
®B JIXK nocroBepHo uamie Habmromaetcs AX3.
Takum 00pa3om, MONy4YEeHHBIE PE3YIbTAThl MOJ-
TBEP)KIAI0T MHEHHE 00 accoluannu abCoI0THO-
ro geduuuTa XKejaeza ¢ CepAeUYHONW HeA0CTaTou-
HOCThIO [13, 14].

BbIBO/IbI

1. YV OONBHBIX TMOXWIOIO W CTapYecKOro
BO3pacTa MOTYT BO3HUKAThb TPU THIA aHEMUH,
00yCJIOBJICHHBIX HapyIIEHUSMH (QEeppOKUHETH-
KH: XKele301epUIUTHAS aHEMUsI, aHEMUS XPOHH-
YecKuX 3a00JIeBaHUI M X COUYECTAHUE.

2. Ilpu HOpMaNBHOHW (pakuu BeIOpOca Jie-
BOTO JKEJIyJOYKa IO MEpEe YBEIWYCHUS CTaIuH
XPOHMYECKOW OOJEe3HHM IIOYEeK YMEHbBILACTCS
JIOJIS TIAIIMEHTOB C KeJe30/eQUITUTHON aHeMuei
Y YBEJIMYMBAETCA YAaCTOTa aHEMUHU XPOHUYECKUX
3a00JICBaHUI M COYETaHUS KeIe30J¢PUIIMTHOM
AHEeMHH U aHEMHUH XPOHUYECKHUX 3a00JIeBaHUM.

3. Y OOnbpHBIX CO CHW)KEHHEM (paKUHUU BbI-
Opoca JIeBOTO KellyA04Ka B CTPYKType aHeMHYe-
CKOr'0 CHHIpOMa mpeoOianaer xeiae3oneuuuT-
Hasl aHEMUsI, HE3aBUCHMO OT HAJUYHMS ITOYEUHOH
TUCQyHKIINN.

4. OnTUManbHBIM METOAOM JIMAarHOCTHKH
COYETaHUS XPOHUUYECKOW Kene30aehUIInTHON
aHEeMUU M aHEeMHH XPOHUYECKHX 3a0oseBaHUl
ABIIAETCS OINpeEesIeHne KOHIEHTpAIMH PacTBO-
puMoro penenrtopa TpaHcheppuHa M pacuer
(beppUTHHOBOIO MHICKCA.

NOMNOAHUTENbHAA HHDOPMALIMA

Bkiiag aBropoB. Bce aBTOpbl BHECIH Cylle-
CTBEHHBIH BKJIAJ B pa3pabOTKy KOHLEIIHUHU, IIPO-
BEJICHUE HCCIEA0BaHUs M IIOArOTOBKY CTaTbH,
IPOWIH U 0J00pHIN (UHAIBHYIO BEPCHIO TIEpe]T
myOIuKaIuei.

Konpaunkt uaTepecoB. ABTOPHI IeKJIapupy-
I0T OTCYTCTBHE SIBHBIX M TNOTEHIMAJIbHBIX KOH-
(IIMKTOB MHTEPECOB, CBSA3AHHBIX C MyOIHKaIMen
HACTOAIIEH CTaThU.

Hcetounuk ¢uHancupoBaHusi. ABTOpHI 3a-
ABIISIIOT 00 OTCYTCTBMM BHEIIHEro (pMHAHCHUPO-
BaHUS IPU NPOBEICHUHU MCCICIOBaHMS.

NupopmupoBanHoe corjiacue Ha nyOJnKa-
LHHI0. ABTOPBI IOIY4YMJIM NHCbMEHHOE COIVIacue
MAIMEeHTOB Ha MyOJWKaINI0 MEIUINHCKUX JTaH-
HBIX.
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