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pexomenpanusaM ICCS ¢ mpepmeroM YyBCTBUTENbHOCTHU
>0,01% GPI/FLAER peduIiuTHBIX K/IETOK.

Pe3ynbrarsl

Menuana Bo3pacTa 0OC/IEMOBAHHBIX IMAIIEHTOB COCTaBMU-
na 48 et (20-78), COOTHOIIEHMEe MY)XUVH U >KeHIIMH 1:1,3.
B 9 cnyyasx nosomoM A obcneoBaHus 6bUIM TPOM6O-
3bl, B TpeX C/Iy4yasX OHM COYETa/NUCh C LUTOIEHMEl, a B
OIHOM C/Iy4yae — C IIUTOIEeHMell ¥ HeMMYHHBIM TeMOJII30M.
42 manuenTa (82%) ObIIM 06C/IENOBAHBI TOMHKO B CBA3Y C
HeyTo4yeHHOI nuroneHuert. [THI-KIOHbI 6BUIN BBIABIEHDI
y 14 manuenToB (27%). Y 9 manueHTOB BelMuyMHa KJIOHA
Ha TpaHY/IOIUTaX M MOHOIUTaX mpesbimana 10%. Me-
JuaHa pasMepa K/IOHAa Ha TPaHY/NIOLMTax cocraBuna 72%
(nHTepKBapTMIBHBII pasMax 0,07-94), Monouutax 75%
(0,07-93), spurponurax 15% (0-30). Bennumua kaoHa Ha
TPaHY/IOLUTaX MMela IIO/IOKUTENIbHYI0 KOPPeIALMOH-
HYI0 CBA3b CpefHell cuabl ¢ akTuBHOCTBIO JINITI' (rs=0,6).
B nByx cnyuasx Obina BepuduuupoBaHa arvacTUyecKas
aHemus, B Tpex MJIC, B OZHOM IMCTONIOTMYECKNE U3MEHe-
HUS OBUIM TIO[JO3PUTENBHBI B OTHOILIEHNN JIeiK03a 13 60/Ib-
VX TPAHY/LAPHBIX TUMQOLUTOB. Y [ABYX IAL[MEHTOB BBI-
ABneHa Knaccudeckas ITHI. B ocTanmpHbIX mecTy coydasx
JaHHBIE O 3aBeplIeHNN 00C/IeNOBaHNS He MPeNCTABIEHbL.

Otnocutenbublit puck (RR) Berasnenns ITHI y manuenTos
¢ Tpombo3amu coctasui 0,36 (95% OV 0,05-2,4), a mpu uu-
torennn 2,78 (95% [V 0,42-18,66) (p>0,05).

3aknoyeHue

HecmoTps Ha He6OMbIIYI0 BBIOOPKY HALMEHTOB U MCIOJb-
30BaHIe OrPaHMYEHHOro Habopa KIMHNYIECKUX OKa3aHMIT
(TpoM603bI, HEMMMYHHBII I'eMOJIN3, LUTONeHu:A), y 27%
00C/eloBaHHbIX, CPefiM KOTOPBIX Ipeob/iajiani manueHTsl C
HeOObACHMMbBIMY LIUTONEHNAMMU, ObI BhiABIeH [THT-koH.
BeposTHO, 3¢ ¢deKTUBHOCTD [UArHOCTUKY B JJAHHOM CIIy-
Yyae MOBBIIIAJIO YYacTHe B HAIIPaB/IeHM! Ha 0OC/IeOBaHMe
reMaTosIora, Korja Apyrye IpUYMHBI LUTONEHNUN, HaIpu-
Mep, pebuunt GoeBoil KUCTOTH ¥ BuTaMyHa B12 6bu1n
uckmodensl. CkpuHyHr Ha ITHI B crryvae nuronennu Obin
6onee MHPOPMATUBHBIM, YeM IIpU TPOMOO3ax, YTO MOXKHO
OOBSACHUTD PEAKOCTBIO COOBITHIL, YTO TPebyeT IIpOBefeHNs
KPYTIHBIX TPOCIIEKTUBHbIX MCCIEOBAHMIA.

KnioueBble cnoBa
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Introduction

Iron overload syndrome is a complex of symptoms associ-
ated with excessive iron accumulation. Ferritin is the main
marker of iron overload, but also an important marker of an
inflammatory process in the body and even mild inflamma-
tion can change its concentration. Therefore, more specific
markers, such as soluble transferrin receptor (sTRT) and
glycosylated ferritin (GF) should be considered. Elevated
total ferritin concentration in inflammation is explained by
the release of non-glycosylated tissue-type fraction of fer-
ritin into the blood while glycosylated form ferritin retains
its stability. It is believed that inflammation does not affect
STRT levels.

Purpose

The purpose of this study was to characterize and analyze the
levels of soluble transferrin receptor, glycosylated ferritin,

and other iron metabolism markers in patients with blood
malignancies and iron overload.

Materials and methods

A prospective observational multicenter study was per-
formed. Inclusion criteria: age 218 years, total blood fer-
ritin >2000 ng/mL and >1 year of monthly blood transfu-
sions. Exclusion criteria: patient’s wish to withdraw from
the study, any reasons and conditions the patient’s physician
considers valid to remove the patient from the study. The
study participants were divided in two groups: those who
receive chelation therapy (deferasirox) and those who do
not. In each group inflammation and iron overload mark-
ers — transferrin, serum iron, sTRT, total and glycosylated
ferritin, C-reactive protein and albumin - were analyzed. For
some patients repeated blood tests were taken. In order to
distinguish deviations in the laboratory findings for patients
with and without chelation therapy, pair approach was used.
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Qualitative indicator analysis (concentration increase/de-
crease) was performed.

Results

The study enrolled 44 patients — 15 males and 29 females
with a median age of 63.5 (20-92) years. A total of 93 meas-
urements were taken: 57 in chelation (median 2 per patient,
range 1-15) and 36 in non-chelation (median 1, range 1-5)
group. All patients had blood malignancies, each group
included 22 patients. Median age in groups with and with-
out chelation was 62.6 (67-89) and 66 (23-92), duration
of transfusions 63+60 and 25+16 months respectively. The
difference is not statistically significant. Duration of chela-
tion therapy was 19+15 months. Patients in the non-chela-
tion group showed higher concentrations of inflammation
markers in absence of acute infection. C-reactive protein
was higher and albumin was lower when compared to the
deferasirox group. However, transferrin and ferritin (total
and glycosylated form) showed higher levels in the chela-
tion group. Profiles are summarized in Table 1. A total of
27 and 7 paired measurements were obtained in chelation
and non-chelation group respectively. The median interval
between paired analyses was 2 (1-8) months. No consistent
pattern has been identified in either group. The correlation
analysis in the non-chelation group has revealed a corre-
lation between two inflammatory markers: the higher was
the C-reactive protein, the lower was the albumin (r=-0.46,
p<0.01). The duration of blood transfusions had no impact
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on the ferritin (total) and sTRT. The iron and ferritin glyco-
sylation levels directly correlated with the duration of trans-
fusions (both: r=0.35, p<0.05). This may be indicative of a
more favorable disease course, longer transfusions period
and bigger iron overload. In the chelation group ferritin con-
centration (total and the glycosylated form) was associated
with longer transfusions: r=0.35, r=0.53, p<0,01 respectively.
This may be indicative of a more favorable disease course,
longer transfusions and iron overload. In contrast, sSTRT was
inversely related to the duration of chelation therapy, levels
of transferrin, iron and ferritin (total and the glycosylated
form): r=0.3, r=0.4, r=0.45, r=0.44, p<0.05 respectively. In
other words, the longer chelation therapy continued, the
more STRT concentration increased, which may indirect-
ly point to the less severe iron overload. Though ranges of
sTRT are within the normal values.

Conclusions

In patients with blood malignancies even a minimal inflam-
mation makes it difficult to assess iron metabolism using tra-
ditional markers. Concentration of soluble transferrin recep-
tors is less affected by inflammation and could be considered
as a potential marker of iron overload and chelation efficacy.

Keywords

Ferritin, soluble transferrin receptors, glycosylated ferritin,
iron overload.

Table 1. Biochemical profiles of patients after multiple blood transfusions

Marker Normal Chelation therapy
Absent Conducted
Soluble transferrin receptors, mg/I* 0.62-15 0.79 £ 0.95 0.72+118
Ferritin, total, ng/ml To 310 3412+ 36422 3509.6+ 1724.5
glycosylated, ng/ml - 208133 +1886.4 2706.5+ 1480.2
glycosylated, % 78.3-811 64.74173 7526 £18.2
(-reactive protein, mg/I 0-5 319+ 484 151+ 323
Albumin, g/I 35-50 34.7¢55 3716.4
Transferrin, g/l 2-3.6 1.7+4.6 1.9+7
Iron, mcmol/I 125-325 2918 +11.55 45.87 £ 21.76
*The difference is not statistically significant
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Beepenue

CHHIIpOM TeperpysKu >Ke/le3oM — 3TO KOMIIIEKC CUMIITO-
MOB M30BITOYHOTO HAKOIUICHMA >Kele3a B OpraHusme. B
KayecTBe OCHOBHOTO MapKepa MCIIONb3YIOT PeppUTHH, Off-
HAaKO €ro KOHI[EHTpAalys 3aBUCUT ¥ OT JIPYIMX IPUYMH, B
IepBylo odepenb BocmaneHus. Heob6xomgmm momck 6omee
crienMUYHBIX ITOKas3arenell, KOTOPbIMU MOTYT ObITb KOH-
LEHTpalusl PacTBOPUMMBIX peLeNTOpoB TpaHCcPeppuHa
(PPT) u rnmuxosunuposanHoro ¢peppuruna (I'd). Cunraer-
Cs1, 4TO IIpU BOCHaJIeHV M 0011as KOHIJeHTpalys peppuTHa
YBEINYMBAETCA 3a CYeT IOCTYIUIEHNS B KPOBb TKaHEBOIL,
HEITIMKO3WIMPOBaHHON (opMbl, a komndectBo ['D Honee
IIOCTOSTHHO.

Lenb

OxapaKTepusoBaTh 1 IPOAHAIM3NPOBATh U3MEHEHMS KOH-
LEHTpALMy PAaCTBOPMMBIX PELENTOPOB TpaHC(eppuHa,
[IMKO3WIMPOBAHHOTO (DeppUTUHA U SPYTUX MapKepoB 06-
MeHa Kejle3a y IALeHTOB ¢ reMO6/IacTo3aMy II0C/Ie MHO-
JKECTBEHHBIX T€MOTPaHCY3UIL.

Marepuansi n metToabl

[TpoBemeHO NpPOCHEKTMBHOE HAO/IIOfATEIBHOE MHOIOLEH-
TPOBOe McCrefoBaHye. Kpurepum BKIOYeHMs: BO3pacT
crapure 18 yeT, KOHIeHTpauys obuiero GpeppuTnHa KpoBU
6omee 2000 HI/MJI U JIMTEIBHOCTY €XEMECAYHBIX I'eéMO-
TpaHcdysnit 6oree 1 roga. Kpurepun uckmodeHns — >xena-
HMe IAl/IeHTa BBIATY U3 MCCIeNOBaHs, T06ble IPUYMHbL
¥ COCTOSIHUS, KOTOPBIE, 110 MHEHMIO Bpada-MCCiIefoBaTess,
MOTYT HpemsTCTBOBATh yYacTMIO MaumeHTa. IlarieHTs
ObUIN pasfiefieHbl Ha JiBe TPYILIbL: [IOMYYaOIie XeTaTopbl
(medepasupoxc) u 6e3 >xenesocHypKaroeit tepanuu. IIpo-
AHA/IM3MPOBAHBI CBIBOPOTOYHbIE KOHIIEHTPALMM II0Ka3aTe-
et obMeHa xenesa (TpaHceppyH, XKele3o, pacTBOPUMbIE
pelienTopbl TpaHceppuHa, GeppUTIH OOLMIL U TTINKO3U-
JIMPOBaHHBI) U MapkepoB BocraaeHus (C-peaKkTHBHBIN
6en1oK, abOYMIH) B KaX/IO¥ IpyIIe. Y 4acTy NAIeHTOB
BBIIIOJIHSUIMCH [IOBTOPHBIE aHA/IM3bI KPOBIL. J]/151 BBISB/IEHNS
M3MEeHEeHNIT B 1ab0PaTOPHBIX [TOKa3aTe/lsix Ha GpoHe nmpuéma
XelraTopoB 1 6e3 Hero chopmyupoBaHsl mapsl. [Tokasarenn
OLIEHVMBA/INCh II0 KAY€CTBEHHOMY IPV3HAKY: YBEIMYEHNIO
VIV YMEHBIIEHNIO KOHI[EHTPALINIL.

Pe3ynbratbl

B mccnenoBanme BKIIOYEHO 44 ManyueHTa, 15 MyX4YMH u
29 >XeHIMH, MefiMaHa Bo3pacTa 63.5 (20-92) roma. Bcero
OBLIO BBIIIOJIHEHO 93 M3MepeHUs:: B IPYIIe C XeIaTUPYIo-
el Tepamueit 57, Mmeguana 2 (1-15) M3MepeHus Ha KaXK-
moro GONBHOrO; B rpymie 6e3 xemaTopoB — 36, MeguaHa 1
(1-5) usmepennit Ha KaXXgoro. JnuTeIbHOCTD TpaHCysUil
COCTaB/IsI/Ia, COOTBETCTBEHHO, 63+60 m 25+16 MecsieB
(pasnu4une HemOCTOBepHO). [IMTENBHOCTD XeaTUPYIOLel
tepamuu 6puta — 19+15 Mecsnes. B rpynme naiuentos 6es
XeJIaTUPYIollell Tepanyy KOHIEHTPpaua MapKepoB BOCIa-
neHus1 6e3 MPUSHAKOB OCTPOrO MH(QEKIOHHOTO IpoLjecca
OKasasach Bhimre. Tak ypoBeHb C-peakTUBHOrO Oenka Obit

BBIIIE, @ a/bOYMMHA HIDKe, YeM B TPYIIIIEe MIPUHMMABIINX
medepasupoxc. VIckaodeHne cocTaBwI TpaHCheppyrH U
¢depputyH (00U U INIMKO3WIMPOBAHHBIN), KOHI[EHTpA-
I KOTOPBIX OblTa BBILIE B IPYIIIIe IpueMa gedepasupokca
(cM. Tabm. 1). B rpymmax manmeHTOB C IpPMMEHEHUEM Xe-
JATOPOB U 6e3 HUX MONTydeHo 27 ¥ 7 MapHBIX U3MEPeHNIT,
COOTBETCTBEHHO. MefiaHa MHTepBa/Ia MeXIY aHAIM3aMMI B
nape cocraBuia 2 (1-8) mecsua. ITpu ananmse Bcex pesyib-
TAaTOB 3aKOHOMEPHOCTH B 06€VX Irpynmax He BbuiBIeHbL. 1o
TaHHBIM KOPPEJLALMOHHOTO aHa/In3a B IpyIle Oe3 Xemanuu
o6Hapy>XeHa B3aMMOCBsI3b BOCIAIUTETbHBIX MAapKepOB:
YeM Bblllle KOHIeHTpaus C-peakTHBHOTrO OefKa, TeM HIKe
anpbymuHa (r=-0.46, p<0,01). Biuaxua nepruona nepenmpa-
HUJT KpOBY Ha KOHIeHTpaunyu dpepputnHa (o6myio) n PPT
He 0oOHapy)XeHO. BbIsfiB/IeHa mpsiMasi 3aBUCUMOCTD MEXHAY
IINTEeNBbHOCTBIO TPaHC(Y3Mil ¥ KOHIIEHTpaluell elesa,
a TaK)Xe CTeIeHblo IMrKo3munupoBanus ¢peppurnHa (r=0.35,
P<0,05), 4TO MOXKET TOBOPUTH O MEHEe arpecCUBHOM Tede-
HIJ OCHOBHOTO 3a00/I€BAHS Y J/IUTETbHBIM [IEPUOLOM J0-
KUTUA U NIepenBanuil. B rpymre ¢ xenanuei Hab/II0a710Ch
HOBBILIIEHNE KOHIeHTparun ¢pepputuHa (0OIIero 1 IImKo-
3WIMPOBAHHOIO) IIPY yBEIMYEHUN BPEMEHU IepeINBaHNA
kposu: r=0.35, r=0.53, p<0,01 cooTBeTCTBEHHO. ITO MO-
JKeT CBULETENbCTBOBATD O O0/Iee GIarompusTHOM TeUYeHNN
reMo0/1acTo3a, JIUTEIbHOM IIepuofie reMOTpaHchy3uil U
6orblieit Ieperpyske >xesie3oM. HarmpoTus, KOHIEHTpaLust
PPT naxomgmmace B 0OpaTHOM 3aBUCHMMOCTM OT MJIUTENb-
HOCTM Xe/IallMy, KOHI[EHTpaluy TpaHceppyHa, >kene3a U
beppuruna (06111€r0 1 IMMKO3UIMPOBaHHOTO): =0.3, r=0.4,
r=0.45, r=0.44, p<0.05. To ecTb, 4eM FOJIbIIIEe TPOFODKAICA
IIpMéM KeNIe30CHIDKAIOIINX MIperaparoB, TeM OoJblile IHOo-
BBIMIANach KoHIeHTpanus PPT, 94To KOCBeHHO MOXeT CBU-
[eTeNIbCTBOBATh 00 YMEHbIIEHUN ITeperpysKut. XOTs n3Me-
HeHIIS HaXO[ATCA B IIpefie/laX HOPMaJIbHBIX 3HAYeHUI.

BbiBopbl

[Tpu remobmacTosax fake MMHMMAIbHOE BOCIIA/IeHNE 3a-
TPYAHAET OLIEHKY 0OMeHa >Ke/le3a C IIOMOIbI0 TPaAMIIVIOH-
HBIX MapKepoB. PacTBOpMMBIe pelielITopbl TpaHCheppyHa B
MeHbIIIell CTeIIeHN 3aBUCAT OT BOCIIAIeHM s, I03TOMY OTHO-
CATCA K IIePCIEeKTUBHBIM MapKepaM IIepeTpy3Ki sKelle30M 1
3¢ PEeKTUBHOCTU XeaTUPYIOLIeil TepaIu.

KnioueBble cnoBa

DepputnH, pacTBOpUMBIE PeLleNTOPbI TpaHCheppUHa, IIN-
KO3W/IMPOBAaHHBI GepPUTIH, IePeTrpy3Ka SKee30M.
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