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K/ITHIKO-I'EMATOJIOI'TYHA XAPAKTEPUCTUKA TA
IHHOJIMOP®I3M CUCTEM I'PYII KPOBI ABO TA Rh Y XBOPUX HA
IVIASMOK/IITUHHY MIEJIOMY

MeTa: BMBUMTM 0COGNMBOCTI KNiHIYHKUX XapaKTepuCTUK Ta nonimopdism cuctem rpyn kposi ABO, Rh wopo nepebiry
NNA3MOKNITUHHOT MIENOMM Y NALiEHTIB, NOCTpaXAanux BHacnigok aBapii Ha YAEC.
Marepianu i metogu. MpoaHanizoBaHo 0co6aMBOCTI nepebiry 3axBopoBaHHA y 111 nauieHTiB 3 NNAa3MOKNITUHHOK
mienomoto (MKM), ski 3Haxoaunncb Ha 0BCTEXEHHI Ta NiKyBaHHi y BifAineHHi pagiauiitHoi oHkorematonorii HHLPM
npotsrom 2010-2017 pp. OuiHeHO OCHOBHi KNiHiko-nabopaTopHi xapaktepuctuku NMKM (piBeHb naktatgerigporeHa-
31, B2-MikpornobyniHy, anbbyMiHy, KanbLilo CUPOBATKM KPOBi, CEHOBMHU, KpeaTUHiHY Ta PiBHA reMornobiHy) 3 ypaxy-
BaHHAM CTaTi, paialifiHoro aHamHe3y (y4acHUKM nikBigauii Hacnigkis aBapii Ha YAEC, eBakyiioBaHi 3 30H 6e3ymoB-
HOrO Bif\CENEHHS, XUTeNi KOHTaMiHOBaHWX TepUTOpPii Ta rpyna nopiBHAHHA), cTagii MKM 3a knacudikauiero Durie-
Salmon et al. (1975) Ta ISS (1985). lpoBefeHo gocnifeHHs po3noginy nonimopdHUX BapiaHTiB 3a cucTeMaMu KpoBi
ABO ta Rhy 106 nauieHTiB 3 MKM.
Pe3ynbtatu. BctaHoB/EHO, Wo y xBopux Ha [TKM 3 06TsxeHUM pagiauiiiHum aHaMHe30M NOPiBHAHO 3 HEONPOMiHEHM-
MW MaLieHTamMu BiporiAHO 3pOCTanu: y YONOBiKiB — piBeHb Bo-MikpornobyniHy (p = 0,02) Ta kanbuito (p = 0,04), y
XIHOK - piBeHb CE4OBMHM cMpoBaTKK KpoBi (p = 0,04). MiaTBepaxeHo, wo ans o6cTexeHoi rpynu nauienTis 3 KM
BiporifHi BigMiHHOCTI BcTaHoBNEeHi wWopo piBHA cevyouHm (F = 3,58; p = 0,05) Ta anbbymiHy cuposatku kposi (F
=4,00; p=0,05). BctaHoBneHo BiporigHe (p < 0,05) niABMWEHHA 4aCTOTK 3ycTpiYanbHOCTi peHoTUNy B AK npeaukTo-
pa ycknagHeHoro nepe6iry MKM 3 nopyweHHsM reHHoi piBHOBAru BHaCNifoK 3poCcTaHHA YacToTyh anento I°y nauieHTis
3 XPOHiIYHO0 HUPKOBOIO HefocTaTHicTIO. Y xBopux Ha [TKM npu HociicTBi deHoTMny A Ha TNi 36epeeHHs reHHoT i de-
HOTMNOBOT piBHOBAaru BCTaHoBeHO cyTTeBe (p < 0,05) NOJOBXEHHA nepiody pemicii npu npoBefeHHi CTaHAAPTHOT
noniximiorepanii y nopiBHAHHi 3 Hociamu eHoTunis O i B.
BucHOBKU. BusBneHi BiAMiHHOCTI KNiHiKO-reMaTonoriyHnx nokasHukie y nauieHTis 3 [MKM, noctpaxaanux BHacnigok
aBapii Ha YAEC, i oci6 6e3 o6TaKeHOro pafialliiHoro aHamHesy Ta po3noAiny noaiMopdhHUX BapiaHTiB aHTUTEHHUX
cTpykTyp ABO y XBOpuMX 3 ycKNagHeHUM nepebirom 3axBOploBaHHS, WO MOXe CKAACTU NiAIPYHTA LA NPOrHO3yBaHHA
e(heKTUBHOCTI NiKyBaHHA i NoTpebye Nofanblinx AOCNiAKeHb B AAHOMY HAMpPsMKY.
KniouoBi cnosa: nna3moknituHHa mienoma, rpynu kposi, ABO, Rh.
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CLINICAL, HEMATOLOGICAL CHARACTERIZATION AND
POLYMORPHISM OF ABO AND Rh BLOOD GROUP SYSTEMS
IN PLASMA CELL MYELOMA PATIENTS

Objective to study the peculiarities of clinical characteristics and polymorphism of ABO and Rh blood group systems
in relation to the natural history of plasma cell myeloma in the ChNPP accident survivors.
Materials and methods. Peculiarities of the disease natural history were reviewed in the 111 plasma cell myeloma
(PCM) patients receiving medical management at the Department of Radiation Oncohematology of the NRCRM dur-
ing 2010-2017. Principal clinical and laboratory characteristics of PCM, namely the values/levels of LDH, B.-mic-
roglobulin, albumin, serum calcium, urea, creatinine and hemoglobin were assessed, taking into account the gender,
radiation history (ChNPP accident clean-up workers, evacuees from areas of obligatory resettlement, inhabitants of
contaminated territories, and the comparison group) and the PCM stage codenamed by Durie-Salmon et al. (1975)
and the ISS (1985) classifications. Distribution of polymorphic variants on ABO and Rh blood systems was studied
in the 106 PCM patients.
Results. It was found that the level of B.-micro-globulin and calcium was increased significantly in male (p = 0.02
and p = 0.04, respectively), whereas serum urea content was elevated in female (p = 0.04) PCM patients featuring a
compromised radiation anamnesis in comparison to non-irradiated patients. Some probable differences were found
for urea level (F = 3.58, p = 0.05) and serum albumin (F = 4.00, p = 0.05) in the examined group of PCM patients.
Probable (p < 0.05) incidence increase of the B phenotype was established as a predictor of complicated natural his-
tory of PCM with abnormal genetic equilibrium resulted from the increased incidence of Fallele in chronic renal fail-
ure (CRF) patients. Significant (p < 0.05) prolongation of the remission period upon a standard PCT application was
found in PCM patients being the A phenotype carriers having a preserved gene and phenotypic equilibrium compared
with carriers of 0 and B phenotypes.
Conclusions. Clinical and hematological parameters are different in PCM patients survived after the ChNPP accident
and those with favorable radiation history. Distribution of polymorphic variants of ABO antigenic structures in
patients with complicated natural history of the disease is also different, that can be a background for predicting
the effectiveness of treatment. Further research is required in this field.
Key words: plasma cell myeloma, blood groups, ABO, Rh.
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BCTVYII

IMnasmoxiritTuaHa MieaToMa (ITKM) (kmacudikamis BO-
03, 2016 (Swerdlow et al., 2016)) nocinae ogHe 3 Yilb-
HUX MICIIb B CHEKTPi XpOHIYHUX JiiMdompoidhepaTus-
Hux HoBoyTBopeHb (XJIITH) [1]. Cepen etiosoriyHux
yuHHUKIB [TKM mneBHa poJib HaleXUTh 10HI3yIOUOMY
punpoMiHioBaHHO (IB), 1m0 minrBepmkeHO YMCIeHHU-
MU gaHuMHU Jitepatypu [2—4]. ITKM mae xapakTepHi
KJIIHIYHi O3HAaKW, 30KpeMa CeKpelilo IIa3MaTUYHUMU
KIIITUHAMM crieuu@iyHOro maparpoTeiny, 10 MpU3BO-
JIUTh 10 PO3BUTKY TillEPBiICKO3HOTO CUHIPOMY, XPOHIU-
Hoi HUpKoBOi HegocTtaTHocTi (XHH), Ta iHdinpTpauito
Mm1a3MOLUTAMM KiCTKOBOI TKAHWHM, sSKa OOYMOBIIIOE
JIEeCTPYKIIiIO KiCTOK i rinepkajbuLieMito [5]. Ha cborogHi

INTRODUCTION

Plasma cell myeloma (PCM) (WHO classifica-
tion, 2016 (Swerdlow et al., 2016)) is one of the
most prevalent in the spectrum of chronic lym-
phoproliferative neoplasms (CLPN) [1]. lonizing
radiation (IR) is among the etiological factors of
PCM, which is confirmed by numerous literature
data [2—4]. PCM has the distinctive clinical fea-
tures with secretion of specific paraprotein by plas-
ma cells in particular, which leads to the develop-
ment of hyperviscosity syndrome, chronic renal
failure (CRF), and plasmacytic bone tissue infil-
tration, which causes bone destruction and hyper-
calcemia [5]. To date, the Durim-Salmon (1975)
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171 Bu3HaueHHs ctafdii ITIKM BUKOPHUCTOBYIOTH CUCTE-
Mmu crangitoBanHa Durie-Salmon 1975 poky [6] Ta
Mixnaponny cucremy cramitoBanus (ISS) [7, 8] (tabun.
1, 2), g9ka BU3HaA4yae 3 KaTeropii pu3uKy 3a KOHILIEHT-
paili€ro B cupoBaTili B2-MiKpOTIo0yJiHy Ta albOyMiHYy.

Bimomo, 10 cucteMa epuUTpOLUTApPHUX AHTUTEHIB,
30KpeMa aHTUTeHHU TrpyIt KpoBi ABO, BimirpatloTsb CyTTEBY
pOJib y MiATPUMIII HOPMaJILHOTO TOMEOCTa3y JIOAUHM,
3a0e3MeuyloTh iMYHOJIOTiUHY CTabilbHICTH Ta €BO-
JIIOLAHY TOJIEPAHTHICTh 10 HABKOJUIIHBOTO CePelOBU-
ma [9, 10]. IHTeHCUBHICTh aHTUTEH3AJIEXKHOTO aHTUTI-
JIOTeHe3y, aBiIHICTb MPOAYKOBAHUX AaHTUTIN, CTYIiHb
i3oceHcuOimi3allii OpraHiaMy XapakTepU3ylOTh iMYHO-
JIOTiYHi MOpYyLLIEeHHs, BUKJIMKAaHI i30iMyHi3alli€lo 10 TKa-
HUHHUX aHTUTeHiB. IMyHOreHeTUUHI aCIeKTU NOJiMOp-
(¢i3My TreHeTMYHUX CUCTEM KPOBi BKIIIOYAIOTH ITOCIIi[I-
>K€HHS acOLiaTMBHUX 3B’SI3KiB aHTUIEHIB K MapKepiB
pU3UKy (POpMyBaHHS NATOJOTIYHOIO MPOLIECY.

Ha croroaHi B neBHiil Mipi BUCBITJIeHi AaHi BiTHOCHO
acolliaTUBHOTO 3B’SI3KY TOJiMOp(i3My epUTPOLIMTIB Ha
piBHi TeHeTMYHOI cucteMr ABO 3 meBHUMM NaTOJIOTiY-
HuUMU Tnipouiecamu [9, 11]. BussneHo acouiaTMBHUMA 3B 51-
30K MixX rpyrioro KpoBi O i BUpa3KoBOIO XBOpOOOIO IBa-
HaAUSITUANANOI KUIITKK, a TAKOX MiXX pakoM IUIYHKY Ta
rpynoro KpoBi A. T1pu criankoBHUX XBopoOax BCTAHOBJIEHi
YUCJIEHHI BMITAAKM 3YEIUIEHHSI FeHETUYHUX (haKTOpiB,
30KpeMa I'eHa eJIiIITOLIUTO3Y 3 JOKYCOM pe3yc-dakKropa, a
JeSKUX iHIIMX reHiB — 3 X-xpoMocomoto [12].

HocmimxeHHsT OCTaHHIX POKiB i3 3aCTOCYBaHHSIM CY-
YacHMUX 610TeXHOJOTTYHUX METO/IB 103BOJIMIN BU3HAYK -
THU AesIKi MeXaHi3MM acolialii antureHiB cuctemu ABO 3
PO3BUTKOM TATOJIOTiYHUX TIPOLIECiB. Y JIOAWHU Tpyra
KpoBi A/B, abo nop’s13aHi 3 Heto aHTureHu H, Lewis, Ii,
OifIblll iIHTEHCUBHO €KCIIPECYIOThCS Ha €HAOTEe iaTbHUX
KJIITUHAX OpraHiB LIJIYHKOBO-KUILIKOBOTO TPakTy (pOTO-
Ba MOPOKHUHA, CTPABOXil, IITYHOK, TOHKHWI i TOBCTUM
KMILIKiBHUK), AMXaJIbHOI, CEUYOBMUAIIBLHOI Ta CTaTeBOIL
CHUCTEM, JI€ BUHUKAIOTb 3JI0SIKiCHI MyXJIMHU. BBaxkaeThb-
csl, 110 3MiHU B Ipymi KpoBi Ha piBHI H-nonepegHuka,
npy 3B’sI3yBaHHI 3 aHTUT€HAMU BM3HAUYalOTh OCHOBHI,
MOB’s13aHi 3 MyXJMHOM, 3MiHU IJIiKOJi3yBaHHs, SIKi, B
CBOIO 4epry, IpU3BOIATh OO 3MiH TYMOpP-aCOLiii0BaHUX
KapOorigpaTHUX aHTUreHiB. [lenewis ado peaykuisgs Ai B
eMiTOIiB MpY MyXJIMHAX y JIOAUHU € MpeaAMeToM Oara-
TopiuHux gocaimkeHs [10, 13]. CyTTeBUM BHECKOM Y Na-
HOMY HAaIpsIMKy HayKOBHUX PO3PO0OK € IOCIiIKEHHS,
OB’ s13aHi i3 3aXBOPIOBAHICTIO Ha paK IIJIYHKY. BctaHOB-
JIeHO, 1110 AeJiellis A i B aHTUreHiB KopeJtoe 3i cTyneHeM
MaJlirHizamii i IBUAKICTIO MeTacTa3yBaHHS MYyXJIMH
IIJTYHKOBO-KUIIIKOBOTO TPAKTY, JIETeHb, KAPLIMHOMU PO-
TOBOI MOPOXXHMWHU. BcTaHOBNIEHO, 1110 caMe Jenelrist A Ta

staging system [6] and International Staging
System (ISS) [7, 8] (Table 1, 2) for PCM are in
use, which defines 3 risk categories according to
the serum concentration of B;-microglobulin and
albumin.

The system of erythrocytic antigens, in particular
the antigens of ABO blood groups are known having
an essential role in maintaining the normal human
homeostasis, providing immunological stability and
evolutionary tolerance to the environment [9, 10].
Intensity of antigen-dependent antibody produc-
tion, avidity of the produced antibodies, and a
degree of isosensitization of organism characterize
the immune disorders caused by isoimmunization
to tissue antigens. Immunogenetic aspects of poly-
morphism of the blood genetic systems include a
study of associative bonds of antigens as markers of
the pathological process risk.

To date, the data on association of erythrocytic
polymorphism at a level of ABO genetic system with
certain pathological processes are highlighted to
some extent [9, 11]. Associations between the blood
group O and duodenal ulcer and between the stom-
ach cancer and the blood group A are revealed.
Numerous cases of genetic factor linkage were iden-
tified in hereditary diseases, for instance of the
ellipthocytosis gene with a locus of the Rh factor,
and some other genes with the X chromosome [12].

Studies conducted last years using contemporary
biotechnological methods provided the evaluation
of pathways of ABO system antigen association with
development of pathological processes. The blood
group A/B or linked to it antigens H, Lewis, i are
more expressed in human on the endothelial cells of
gastrointestinal tract organs (oral cavity, esophagus,
stomach, small intestine and colon), organs of res-
piratory, urinary and the sexual system, where
malignant tumors arise. It is believed that changes
in the blood group at a level of the H-precursor
determine the major tumor-associated changes in
glycolysis when binding to the antigens, which, in
turn, lead to the changes in tumor-associated car-
bohydrate antigens. Deletion or reduction of the A
and B epitopes in tumors in human is the subject of
a long-term research [10, 13]. Studies related to the
incidence of stomach cancer have made a signifi-
cant contribution in this area of research. It was
established that the deletion of A and B antigens
correlates with a degree of malignancy and the rate
of metastatic spreading of gastrointestinal tract and
lung tumors along with the oral cavity carcinoma.
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B aHTHreHiB BUKJIMKAE TOSIBY OUIBII arpeCUBHUX ITyX-
JuH moauHu [14]. TlpencTtaBiieHi TaKOX MEBHI pe3yJib-
TaTW TOITUPEHOCTI i aCOIiaTUBHOTO 3B’SI3Ky aHTUTCHIB
JlaHO1 CUCTEMU Y XBOPMX Ha OHKOIeMaTOJIOTiUHY IaTo-
Jorito [15], xoua HegoCTaTHBO BHUCBITJEHiI acHeKkTH
B3a€EMO3B’SI3Ky HOCICTBAa KOHKPETHMX creludidyHOC-
Telt 3 nepediroM 3aXBOPIOBAHHSI.

VY 3B’3Ky 3 IMM, BUBYEHHS TOJiMOP(diZMy reHeThd-
HUX CTPYKTYp CHUCTEM EpPUTPOLIMTAPHUX AHTUTEHIB Y
3iCTaBJI€HHi 3 MepebiroM 3aXBOPIOBAHHSI Ma€ IepCrieK-
TUBU 1IOAO0 MOXKJMBOCTI BUKOPMUCTAHHSI JaHUX 0ioJ0-
riyHUX (PaKTOPiB SIK MapKepiB MPOrHO3yBaHHS Mepediry
3aXBOPIOBAHHS i MEBHUX JJAHOK iMYHOT€HETUYHUX Me-
XaHi3MiB (DOPMYBaHHSI YCKJIaJHEHb MAaTOJOTTYHOTO MPO-
1ecy.

META JOCJIIJIZKEHHA

BuBYMTH OCOOIMBOCTI KIIiHiYHMX XapaKTepUCTUK Ta
noniMopdism cucteM rpyn Kposi ABO, Rh momo re-
pebiry miaa3MOKJIITUHHOI MIi€JIOMM Yy TIalli€HTIB, TOCT-
paxpanux BHacigok aBapii Ha HAEC.

MATEPIAJIN TA METOJIHU
ITpoananizoBaHO OCOOJMBOCTI Mepediry 3aXBOPIOBaHHS Y
111 mauienriB 3 [TKM, siki 3HaxoIMJIKCh Ha OOCTEKEHHi Ta
JIIKyBaHHI y BiIUIJIEHHi pamiauiiiHoi oHKorematoJiorii JIY
«HawioHanbHMI HAyKOBUM LIEHTP padialliiiHOI MeAULIMHA
HamionaneHoi akageMil MeAWYHUX HayK YKpaiHu»
(HHIIPM) mpotsirom 2010—2017 pp. OLiHEeHO OCHOBHi
KJIiHiKO-1a0opatopHi xapaktepuctuku ITKM (piBeHb
nakrataerinporeHasu (JIAI), Ba-MikpornoOymiHy, aib-
OyMiHY, KaJIbl1il0 CUPOBAaTKU KPOBi, CEYHOBUHU, KpEaTUHIHY
Ta piBHS TeMOIJIO0iHY) 3 ypaXyBaHHSIM CTaTi, pafialliifHoro
aHaMHe3y (y4acHMKHW JIiKBiJallil HacIinKiB aBapii Ha
YAEC, eBakyitoBaHi i3 30H 063yMOBHOTO BiJICEJICHHSI, K11~
TeJIi KOHTaMiHOBaHUX TEPUTOPIilt Ta rpyTia HEOTTPOMiHEHUX
nauieHTiB), craaii [ITKM 3a knacugikauieto Durie-Salmon
et al. [6] (111 oci6) Ta ISS [7, 8] (106 ocib) (Taba. 1, 2).
AHaniz po3nominy (eHOTUIIB 3a €pPUTPOLIMTAPHUMU
cucreMamu ABO ta Rh mposeneHo y 106 xBopux Ha
ITKM, s1Ki 3HaxoAuaMCh Ha JIiKyBaHHi y BilaijeHHi pafia-
LiAHOT OHKOremMaToorii IHCTUTYTY KJIiHiYHOI pamiosiorii
(IKP) HHLIPM mipotsirom 2010—2017 pp. 3a KOHTPOIb-
Hy rpyny Oyia odbpana romyasanist — 250 ocid (reHeTuuHa
cTpykTypa 3a cucteMu ABO ta Rh), sika memkae B LleHT-
pajibHO- YKpaiHChKiii reHoreorpagiyHiil 30Hi.
AHTUTEHHUWI CKJad epuUTPOLUTIB 3a cuctemamu ABO
ta Rh gocmimkyBanu yHipikoBaHuM Metoaom [16, 17].
st iaCUAeHHST CTaTUCTUYHOI MOTY>KHOCTI AOCiIXKEH-
Hsl, aHaJli3 OTpUMaHUX Pe3yJbTaTiB OyJ10 MpoBeaeHo 0e3
ypaxyBaHHsI HasIBHOCTI Y XBOpUX KOHTaKTy 3 IB.

It was found that just the deletion of A and B anti-
gens causes an appearance of more aggressive
human tumors [14]. Some results on the prevalence
and association of antigens of the given system in
cancer patients [ 15] are also presented, although the
aspects of relationship between carriers of exact
specificities and natural history of the disease are
not sufficiently highlighted.

In this regard, the study of gene structure poly-
morphism of erythrocytic antigen systems in com-
parison with the natural history of a disease holds
promise in possibility to use the biological factors
as the predictors of disease progress and certain
elements of immunogenetic pathways in the onset
of complications of a pathological process.

OBJECTIVE

To study the peculiarities of clinical characteristics
and polymorphism of ABO and Rh blood group
systems in relation to the natural history of plasma
cell myeloma in the ChNPP accident survivors.

MATERIALS AND METHODS
Peculiarities of the disease natural history were
reviewed in the 111 PCM patients receiving med-
ical management at the Department of Radiation
Oncohematology of the NRCRM during 2010—
2017. Principal clinical and laboratory character-
istics of PCM, namely the values/levels of LDH,
B>-microglobulin, albumin, serum calcium, urea,
creatinine and hemoglobin were assessed, taking
into account the gender, radiation anamnesis
(ChNPP accident clean-up workers, evacuees
from areas of obligatory resettlement, inhabitants
of contaminated territories, and the comparison
group) and the PCM stage codenamed by the
Durie-Salmon et al. [6] (111 persons) and the ISS
classifications [7, 8] (106 persons) (Tables 1, 2).
Review of phenotype distribution for the ABO and
Rh erythrocytic systems was applied in the 106 PCM
patients receiving treatment at the Department of
Radiation Oncohematology, Clinical Radiology
Institute of the NRCRM during 2010—2017. The 250
persons (genetic structure according to the ABO and
Rh systems) who lived in the Central Ukrainian geno-
geographical zone were involved as the control group.
The erythrocyte antigenic composition by the ABO
and Rh systems was studied by the unified method
[16, 17]. The analysis of results was carried out with-
out taking into account the patients’ contact to IR
aiming to increase the study statistical power.
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Ta6nuua 1
Xapaktepuctuka nauieHtie 3 MMKM 3 ypaxyBaHHAM papgiauiiHoro aHamHe3sy Ta CTafii 3axXBOpPIOBAaHHA 3a
knacudikayiero Durie-Salmon (I-III cT.)

Table 1
Characterization of PCM patients with account of radiation history and disease stage (I-III) according to the
Durie-Salmon classification

Crapis 3a Durie-Salmon Kateropis o6cTexeHux Yonogiku / males Xinku / females Ycboro / total
Stage by Durie-Salmon Category (subgroup) n =64 n=47 n=111
| bes ypaxyBaHHs pagiaviiHoro aHamHe3y / disregarding radiation history 1 (0,90 %) - 1(0,90 %)
lMoctpaxgani / survivors - - -
lpyna nopisHaHHS / comparison group 1 - 1(1,43%)
Il be3 ypaxyBaHHs pagiauiiiHoro aHamHe3y / disregarding radiation history 23 (20,72 %) 16 (14,41 %) 39 (35,14 %)
Moctpaxpaani / survivors 12 (29,97 %) 2 (14,41 %) 14 (34,15 %)
l'pyna nopiBHSHHS / comparison group 11 (15,71 %) 14 (20,00 %) 25 (35,71 %)
] be3 ypaxyBaHHs papiauiiiHoro aHamHesy / disregarding radiation history 40 (36,04 %) 31 (27,93 %) 71 (63,96 %)
Moctpaxpaani / survivors 20 (48,78 %) 7 (17,07 %) 27 (65,85 %)
lpyna nopiBHSHHS / comparison group 20 (28,57 %) 24 (34,29 %) 44 (62,86 %)

Yeboro — 111, noctpaxpanux — 41, rpyna nopisusiiia — 70 / 111 in total, 41 survivors, 70 in the comparison group

MpumiTka. Bincotok navjeHTiB 3 ypaxyBaHHsm ctagii [KM HaBefeHO BifL 3aranibHOI KinbkoCTi 0BCTEXEHNX 3 ypaxyBaHHSM kaTeropil (6e3 ypaxyBaHHs pafiaLiiiHoro aHamHesy,
nocTpaxaani, rpyna nopiBHAHHS).

Note. Percentage of patients with account of the PCM stage is given from the total number of study subjects depending on a category (with no account of radiation history, sur-
vivors, and comparison group).

Ta6nuusa 2

Xapakrepuctuka nauieHtie 3 [NKM 3 ypaxyBaHHAM papialinHoro aHamHesy Ta CTafii 3axBOpIOBaHHA 3a Kia-
cudpikauieto ISS (I-III c1.)

Table 2

Characterization of PCM patients with account of radiation history and disease stage (I-III) according to the
ISS classification

Crapia 3a ISS Kateropis o6cTexeHux Yonoeiku / males Xinku / females Ycboro / total
Stage by ISS Category (subgroup) n =60 n =46 n=106
I be3 ypaxyBaHHs papiaLliidoro aHamHe3y / disregarding radiation history 45 (42,45 %) 35 (33,02 %) 80 (75,47 %)
MocTtpaxgani / survivors 20 (50,00 %) 6 (15,00 %) 26 (65,00 %)
I'pyna nopieHSHHS / comparison group 25 (37,88 %) 29 (43,94 %) 54 (81,82 %)
I be3 ypaxyBaHHs papiaLliiHoro aHamHe3y / disregarding radiation history 15 (14,15 %) 10 (9,43 %) 25 (23,58 %)
Moctpaxpaani / survivors 11 (27,50 %) 2 (5,00 %) 13 (32,5 %)
I'pyna nopieHsHHS / comparison group 4 (6,06 %) 8 (12,12 %) 12 (18,18 %)
n bes ypaxyBaHHs papiaLiiiHoro aHamHesy / disregarding radiation history - 1 (0,94 %) 1(0,94 %)

MocTtpaxgani / survivors - 1(2,50 %) 1 (2,50 %)
'pyna nopisHsHHS / comparison group - - -

Ycboro — 106, noctpaxpanux — 40, rpyna nopisHaHHs — 66 / 106 in total, 40 survivors, 66 in the comparisin group

MpumiTka. Bincotok navjeHTiB 3 ypaxysaHHs cTapji NMKM HaBenieHo Bif, 3arabHOi KinbkoCTi 06CTeXeHNX 3 ypaxyBaHHSM kaTeropii (6e3 ypaxyBaHHs pagiaLjiiHoro aHamHesy,
nocTpaxaani, rpyna nopiBHAHHS).

Note. Percentage of patients with account of the PCM stage is given from the total number of study subjects depending on a category (with no account of radiation history, sur-
vivors, and comparison group).

CraTucTuyHy 0OpOOKY pe3y/bTaTiB MPOBEACHO 3 BU- Statistical processing of the results was carried
KopucTtaHHAM Iiporpam Statistica 10.0 Ta Microsoft  out using the Statistica 10.0 and Microsoft Office
Office Excel 2007: pospaxoByBasim cepenti 3HadeHHs  Excel 2007 software. Average values and standard
BEJMYMH, CTaHAApTHE BiIXWJIEHHS;, mpoBedeHO nuc-  deviation were calculated, dispersion, correlation
nepciitHuii, KopensuiiHui aHami3, BM3HAuYeHHS Kpu-  analysis, and determination of criteria for predic-
TepiiB iHAEKCiB MPOTHO3YBaHHS 3 BUKOPUCTAaHHAM Tab-  tion index using the conjugation tables (based on
JIMIb CIIPSKEHOCTI (3a koedittientoM y? Tlipcona). Pearson’s 2 coefficient) were conducted.
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PE3VYJIBTATU TA OBT'OBOPEHHS
Pesynbratu KiaiHiKO-1a00paTOPHOTO OOCTEXKEHHSI XBO-
pux Ha [1KM HaBezneHi B Ta0. 3, 4.

VY onpoMiHeHUX Mali€eHTiB YojoBivoi ctati 3 I-II cT.
I[TKM BusIB/IeHO BipOTiTHO BUIIMII piBEHb B2-MiKpOTIIO-
OyJ1iHy, BiTHOCHO HeonpoMiHeHuX xBopux: (3,49 = 0,39)
npotu (2,53 + 0,06) mr/xa, BinnosinHo, p = 0,02 (Tab.
3). PiBeHb Kasbliito B 000X rpymax OyB y MexXXaX HOPMHU,
OIHAK y MOCTpaXaaaux BHacigok aBapii Ha HAEC 0yB
BIpOriJHO HMXXYMM IIOPiBHSIHO 3 OIIO3UTHOKO I'PYIOIO
xBopux Ha IIKM: (2,07 = 0,31) Ta (2,28 *= 0,40)
MMoJib/1, p = 0,04.

YV kareropii nmocTtpaxganux 4ojaosivoi crati 3 III cT.
ITKM, sixi 3a3Hanu aii 1B, y 3icTaBjieHHi 3 HEOIIpOMiHe-
HUMU XBOPUMU He pizHMIuCch 3HaueHHs JIJII, kanbiiiio,
CEYOBMHM Ta KpeaTuHiHy (Tad:a. 3). PiBeHb reMorio0iHy
Yy ONPOMiHEHUX MaLiEHTIB MOPiBHSIHO 3 HEOMPOMiHEHU -
mu, 6yB HxuuMm: (107,64 + 23,45) r/nm ta (118,42 +
22,61) r/n, BinMmoBigHO.

YV onpominenux xiHok 3 I—II ct. I[TKM BcTraHOBITE-
HO mnepeBulleHHs piBHA JIJII' mopiBHSIHO 3 HeOIl-
poMiHeHuMHM mnanieHTKamMu ((546,00 £ 350,73) ta
(335,85 £ 104,06) On/n, BigMmoBiZHO) Ta HOCTOBipHE
(p = 0,04) 3poctanHs piBHst cedoBunHu ((7,75 + 2,76) Ta
(5,24 + 1,95) mmonb/n, BignosigHo) (Tada. 4). PiBeHb
KpeaTuHiHy, Hb Ta anpOyMiHy, He3aJaeKHO Bij pamiariii-
HOTO CTaTyCy, B 000X IpyIax CyTTEBO He pi3HUBCS (Ta0JI.
4). V onpomiHeHUX MauieHTiB XiHovoi ctaTi 3 III cT.
I[1IKM 6yB Bummm piBerb JIII (559,38 + 255,84 On/m),
y 0Ci0 3 HeOOTSKEeHUM pajlialliiiHUM aHaMHEe30M MMOKa3-
HUK BiIIIOBiZaB HOPMATUBHUM 3HadyeHHsM (396,74 +
163,39 On/n), nomiObHi 3MiHM BHM3HAYAJIMCh CTOCOBHO
piBHS ceuoBuHU — (8,75 = 2,76) Ta (7,52 £ 3,30) MMOJIB/11,
BignosigHo. Bci iHIL MOKA3HUKU MPU MTOPiBHSIHHI 000X
TPyIl MiX €000l CYTTEBO HE BiApi3HANUCH i OyIu
noMipHO HUXXYMMU 32 HopMaTuBHi (Hb, anp0ymiH, Kpe-
aTUHIH).

3 ypaxyBaHHSIM ITPOBEICHOTO AUCIIEPCIHHOTO aHaJi3y
BCTAHOBJIEHO, 11O IS OOCTEXXEHOI I'pyIM Mali€eHTIB 3
ITKM BiporinHi BiAMiHHOCTI MajJu Miclie IIOAO PiBHS
ceuyoBuHHU (F = 3,58; p = 0,05) Ta anpbOyMiHy CUpOBaTKM1
kposi (F =4,00; p = 0,05).

3 METOI0 BUSBJIEHHS NONATKOBUX INMPOTHOCTUYHMX
MapKepiB CXMJIBHOCTI/PEe3UCTEHTHOCTI 10 PO3BUTKY
3aXBOPIOBAHHS Ta €(MeKTUBHOCTI Tepamii JOCHIiIKeHO
iMyHOTeHeTUUHUI mpodinp xBopux Ha I[IKM 3a
aHaJi3oM po3Moainy (PeHOTUTIB epUTPOLIUTAPHUX CUC-
tem ABO ta Rh.

Anani3 posnoginy ¢genoruniB cucteM ABO ta Rh y
rpymnax IOpiBHSIHHSI oOcTexeHux xBopux Ha ITKM

RESULTS AND DISCUSSION
Results of the clinical and laboratory examination
of PCM patients are shown in the Tables 3 and 4.

A significantly higher level of B,-microglobulin
was assayed in the irradiated male PCM stage [—I1
patients compared to the non-irradiated subjects:
(3.49 £+ 0.39) vs. (2.53 £ 0.06) mg/1, respectively,
p = 0.02 (Table 3). Calcium level in both groups
was within a normal range, but it was significantly
lower in the ChNPP accident survivors compared to
the opposite group of PCM patients (2.07 = 0.31)
and (2.28 + 0.40) mmol/I1, p = 0.04.

There was no difference in LDH, calcium, urea
and creatinine values in the category of male PCM
stage III patients exposed to IR compared to non-
irradiated persons (Table 3). The hemoglobin
level in irradiated patients (107.64 *+ 23.45) g/l
was lower in comparison with unexposed ones
(118.42 + 22.61) g/1.

Anincreased LDH level (546.00 £ 350.73 U/I) and
a significant (p = 0.04) elevation of the urea content
(7.75 £ 2.76 mmol/l) was found in the irradiated
female PCM stage I—II patients compared to the
non-irradiated ones: (335.85 + 104.06) U/l and
(5.24 = 1.95) mmol/I, respectively (Table 4). Levels of
creatinine, Hb and albumin, regardless of radiation
status, were not significantly different in both groups
(Table 4). The LDH level was higher in the irradiated
female PCM stage 111 patients (559.38 + 255.84 U/1),
whereas in subjects with non-compromised radia-
tion history the parameter corresponded to norma-
tive values (396.74 + 163.39 U/I). Similar deviations
were found in urea level: (8.75 + 2.76) mmol/l and
(7.52 £ 3.30) mmol/I, respectively. There was no dif-
ference in all other indices (Hb, albumin, creatinine)
when compared in both groups being at that moder-
ately lower than normative values.

Taking into account the applied dispersion
analysis, the significant differences in urea level
(F=3.58; p=0.05) and serum albumin (F = 4.00;
p = 0.05) were found in the examined group of
PCM patients.

The immunogenetic profile of PCM patients was
studied by analyzing the distribution of pheno-
types of ABO and Rh erythrocytic systems in order
to identify any additional prognostic markers of
susceptibility/resistance to disease development
and therapy effectiveness.

Review of distribution of the ABO and Rh sys-
tem phenotypes in study groups of PCM patients

415 &



T
T
=
=
x

ISSN 2304-8336. INpobnemu pagiauiitHol Mequumky 1a pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

AOCNIAXKEHHA

‘(%00 = d) dnoib uostredwod ay} ul syualed pue SIONAINS JUBPIIIE ddNUD BY} Usamaq souaIayip Juedubis — , "8joN
‘(%00 = d) BHHBHEAIdOU MUAdI YWeLHaITeL eL DJyh BH lidege MotiroeHa MNMLreedLoou XIW snnHeld eHdigoLo0T — , “extiand)|

dnosb uosuedwo)

26'6L FGL'ELL 2ecEF08°ChL 08¢ ¥ 25'L £8'0 ¥ 967 68'G ¥ 00°'l¥ 180F19°C 6S°€91 F ¥L'96¢€ BHHBHEIdOL euAd |
SIONIAINS JUBPIGIE ddNUD
9G'GL ¥ 1026 9L}l F02'v0) 9,2 F6L'8 y1'0 7612 1901 ¥ 08'8S - ¥8'G5¢ F 88'655 DAV BH lidede oiioend Iwetxed100]|

uoneayisse|d uowes-aung ay} Aq Jj| abejs Wod / uowjes-aLng es WL “L9 Jj|

dnoib uosuedwo)

1881 ¥ 98911 L1'L1 F 6V'9 66l F¥¢'S 120 F L¥'e G6‘C ¥ 16'8E 120F 1L 90701 ¥58°GES BHHBHaldo euAd |
SIOAIAINS JUBPIDJE ddNUD
02'G ¥ €€'601 9LLLF02'vL x9LCF6L'8 AN B4 1901 ¥ 08°LE - €2°0G€ + 00°9YG 0dVh eH lidege JotrirdeHg [Lretmked1oo]]
uoneayisseld uouwjes-aung ay} Aq jj-| abejs Wod / uowyes-aLng e Wyl “19 Ji-|
1/6 ‘qH I/lowow ‘aujuneaid I/loww ‘eain I/loww ‘e9 I/9 ‘uiwnge /6w ‘uinqojbosonw-2g I/n ‘Ha1 (dnoiBgns) Kiobaje
u/1 ‘qH Uf/AOWIN ‘HIHMLEDdN LUf/AUONIN ‘eHUEOhdD Uf/AONIN ‘vinaLrex /1 ‘Hinkgawe  u/iw ‘HivAgowtodiw-eg  w/TQ “ILr 159 1€J

(as = ) elep Aiojesoqe; pue [eaiuld / (@S = W) vwimHeexou iHdoLedogelr-oMIHILY| XMHOXB190 kidoJaLe)

Ki03s1y uorjerpel jo Junodde yim sjuatjed p)d djewsay ut s3sa} A1oleioqe) Jo s3nNsay

v 3lqel

ReanweHe osoHutneled wsHHeaAxedA € WY1 € LLELD LOhOHDK SLLH3LTIEL BHHIX?1090 oloHdoledogel uielqurhead
Y shuroe]

‘(#0°0 = d) dnoib uosuiedwod sy} ul syusied pue SIONAINS JUSPIJIE ddNYD BY} Usamiaq aoualayip ueanubis — ., (z0°0 = d) dnoib uosuedwod sy ul Sjuaiied pue SIOAIUNS JUSPIGE ddNUD BY} Usam}aq aoualayip Juedubis — , *8J0N
‘(%00 = d) BHHBHEIdOU MUAC MWeLHIITTEL BL DI\ BH lidege YotiroeHa unmnwrexed1oou XIW snmHeld eHdigoLoor — ., (20‘0 = d) sHHBHEIdOU nuAdl nweLHaIMew eL H3yh eH lidege otiroeHa namLexedLool XIW BhnHeld eHdIg0LOOT — ,, “exLiwmnd]]

dnoib uosuedwo)

19CC F 2’8l L 8289 F #0°0G1 116 F1€8 Ge'0 ¥ €8°¢ 1L F 0828 or'eF 20y 69°98€ F €0°959 BHHBHado euAd |
SIONIAINS JUBPIDIR ddNUD
Gr'ee F ¥9°101 v8°1€ ¥ €186 €88 ¥ 6811 020 ¥ £5°c ¥0'v ¥ G2'9¢ - €0'86¢ ¥ 8'G89  O3vh EH Jidese YoiriuoeHs |Lremked1o0] |

uorneayisseld uowes-aung ayj Aq jjj abejs Wod / uowes-aung es WLl 19 [if

dnoib uosuedwo)

19°cC F '8l L GC'Ov F 6L 101 607 ¥ ¢v'8 070 ¥ 82°c 229 ¥ 0268 90°0 ¥ €5'¢ SLLLL F 95198 BHHEHEIdoL eukd ]
SIONAINS JUBPIIJE ddNUD
697 F 0L°61 ) ¥G'61 ¥ 09'10} g5+ 199 «« €0 F 20T LL've F vL'Sy 660 F 67'C 2E'S8l T ¢6'vy  Ovh e lidege doiroeHa ILretxed1o0]|
uoneayissed uowes-aLng ayj Aq jj-] abels Wwad / uowes-ang es Wyl 19 Ji-1
1/6‘qH I/lowdw ‘dujuneald I/loww ‘eain I/loww ‘e) I/9 ‘uunge /6w ‘ungojBoiiw-cg I/n ‘Ha (dnoiBans) Kuobare
/1 ‘qH If/9ONIWN ‘HIHMLEAO) If/9UOWIN ‘eHME0hdD Lf/AOWNIN ‘uinaurex /1 ‘Hinkgawre  u/iw ‘HirAgowtodin-tg /oo ‘IS 10q 1€

(as = ) elep Aiojesoqe; pue [eoaiul) / (@S = W) wimHeexou iHdoredogelr-oMiHILY| XMHEXB190 kido.aLE)

fi03s1y uorjerpel jo Junodde yum syuatied p)d a1ew ut sisa3 Aiojesoqe) Jo s}nsay

€ 9|qel

Reanwene osoHuthelrted wesHHeaAxedA € WYLl € LLeLD LOhLEOLOh SLLHIINRU BHHIX31290 oJoHdolredogelr nielqwAead
€ shuroe]

(1) 416



ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

CLINICAL

RESEARCH

CBiIUUTH MPO BiICYTHICTh BipOTiTHUX PO30iXKHOCTEH y
PO3MOIiJTi OCHOBHUX (DEHOTHUMIB B OOCTEXKEHUX Ta KOHT-
POJBHI Tpymnax (Tabi. 5).

Jlnst mepeBipKy CTaTUCTUYHOI 3HAYYIIOCTI OTPUMAHUX
pe3yabpTaTiB BUKOPUCTOBYBAJIM 3aKOH Xapi-BaitHOep-
ra, sSsKUi TMiATBEpAWB HaAsSIBHICTb T'€HHOI piBHOBaru 3a
cucremoro ABO cepen xBopux Ha [IMK B o6cTeskeHnX
Ta KOHTPOJIbHIl rpynax (Tabi. 6).

IIpoBeneHo aHai3 po3MOAy €PUTPOLIMTAPHUX aH-
tureHiB cucteM KpoBi ABO Ta Rh B rpymax obcrexe-
Hux xBopux Ha IIKM B 3aiexXHOCTi BiJ BUHUKHEHHS
yCKJIagHEHb, a caMe XPOHIYHOI HUPKOBOI HEAOCTAT-
HocTi (XHH) (ta6u. 7). I1pu crniBcTaB/leHHi pO3IMOAiTy
ABO antureHiB BusiBjieHo BiporigHe (p < 0,05) migBu-
meHHs HociictBa ¢enonorurry B (II1) y mamienTiB 3
HagBHicTio XHH mnopiBHSIHO 3 XBopuMM 0e3 IaHOTO
YCKJIaTHEHHS.

OTpuMaHi IaHi MiATBEPAXYIOThCS MOPYLIEHHSIM T'eH-
HOI piBHOBAaru BHACJiIOK 3pOCTaHHsI yacToTH aneis 2y

Ta6nuusa 5

indicated no significant differences in distribution
of the main phenotypes compared to the control
group (Table 5).

To verify the statistical significance of obtained
results, the Hardy-Weinberg law was used, which
confirmed the presence of a genetic equilibrium in
ABO system among the PCM patients in the group
of examined persons and control group (Table 6).

Review of erythrocyte antigen distribution of
ABO and Rh blood systems in the groups of PCM
patients, depending on an occurrence of compli-
cations, namely, the CRF (Table 7) was per-
formed. When comparing the distribution of ABO
antigens, a significant (p < 0.05) increase in B (111)
phenotype carriership was detected in CRF
patients compared to the cases with no this com-
plication.

The obtained data are confirmed by the fact of
abnormal genetic equilibrium as a result of the

Xapakrepuctuka posnoginy deHorunis cuctem ABO 1a Rh y rpynax o6ctexxeHux xsopux Ha MKM 3anexHo Big

cTapii 3axBOpOBaHHA
Table 5

Characterization of ABO and Rh system phenotypes in PCM patient groups depending on a disease stage

3aranbHa rpyna XxBopux

I'pynu xBopux Ha MKM 3 ypaxysaHHaM cTagii

®denotunu KoHTponbHa rpyna Ha NMKM 3axsop|osaHH9|_ 3a Dur_le-SaImon
Phenotypes Total group of PCM Groups of PCM patients with account of a p
ABO/ Rh Control group patients disease stage (Durie-Salmon classification)
Crapis / Stage 111 Crapis / Stage Il
n =250 % n=104 % n=35 % n=69 %
of(l) 70 28,00 37 35,58 13 37,14 24 34,78 > 0,05
A(ll) 100 40,80 36 34,62 1 31,43 25 36,23 > 0,05
B(ll) 55 22,00 23 22,12 10 28,57 13 18,84 > 0,05
AB(IV) 25 10,00 8 7,68 1 2,86 7 10,15 > 0,05
Rh+ 213 85,20 91 87,5 31 88,57 60 86,96  >0,05
Rh- 37 14,80 13 12,5 4 11,43 9 13,04 > 0,05
Ta6nuusa 6
XapaKrepucTtuka posnopiny reHiB epurpouutapHoi cuctemu ABO y xBopux Ha MMKM 3anexHo Bip cTtapii 3axso-
plOBaHHA
Table 6

Characterization of the erythrocyte ABO system gene distribution in PCM patients depending on a disease stage

KoHtponbHa  3aranbHa rpyna Fpynu xeopux Ha NMKM 3 ypaxyBaHHsIM cTaaji 3aXBOPIOBaAHHS
AnenuHi renm rpyna xBopuxHa MKM 3a Durie-Salmon
Allele genes Control Total group of Groups of PCM patients with account of a disease stage p
9 group PCM patients (Durie-Salmon classification)
(n = 250) (n=104) Crapis / Stage I-Il (n = 35) Crapis / Stage IlI-IV (n = 69)
P 0,540 0,600 0,6090 0,5897 > 0,05
I8 0,290 0,243 0,2186 0,2529 > 0,05
P 0,170 0,162 0,1721 0,1574 > 0,05
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Taoauua 7

XapaKkrepuctuka posnoginy ¢eHorunie epurpouutapHux cuctem ABO 1a Rh y xBopux Ha MKM 3anexHo Big

HasaBHocTi XHH
Table 7

Characterization of erethrocyte ABO and Rh system phenotypes in PCM patients depending on the presence of CRF

3aranbHa rpyna xsopux

I'pynu xBopux Ha MKM 3 ypaxysaHHaM cTagii

®deHotunm KoHTponkHa rpyna Ha NMKM 3axBoploBaHHg 3a Durie-Salmon
Phenotypes Total group of PCM Groups of PCM patients with account of a p
ABO/ Rh Control group patients disease stage (Durie-Salmon classification)
xBopi 3 XHH / CRF patients  xBopi 6e3 XHH / no CRF
n =250 % n=104 % n=39 % n=65 %
o 70 28.00 37 35.58 11 28.21 26 40.00 >0.05
Al 100 40.80 36 34.62 11 28.21 25 38.46 >0.05
B(I) 55 22.00 23 22.12 13 33.33* 10 15.38 <0.05
AB(IV) 25 10.00 8 7.68 4 10.25 4 6.16 >0.05
Rh+ 213 85.20 91 87.5 33 84.62 58 89.23 >0.05
Rh- 37 14.80 13 12.5 6 15.38 7 10.77 >0.05

Mpumitka. * — fOCTOBIPHA pi3HMLS B po3nogini deHoTMNiB y navlienTiB 3 HasiBHiCTIo XHH nopiBHsHO 3 xBopumu 63 faHoro ycknaatethst (p < 0,05).
Note. * — significant difference in phenotype distribution in CRF patients and patients having no such complication (p < 0.05).

Taoauuya 8

XapaKrepucTuKa po3noginy reHis eputpouutapHoi cuctemu ABO y xeopux Ha MMKM 3anexHo Big HasBHocTi XHH

Table 8

Characterization of erythrocyte ABO system gene distribution in PCM patients depending on the presence of CRF

KontponbHa 3aranbHa rpyna Fpynu xBopux Ha MKM 3 ypaxyBaHHsIM cTaaii 3aXBOPIOBAHHS
AnenbHi renu rpyna xsopuxHa MKM 3a Durie-Salmon
Allele aenes Control Total group of Groups of PCM patients with account of a disease stage p
9 group PCM patients (Durie-Salmon classification)
n=250 n=104 xBopi 3 XHH / CRF patients, n = 39 xBopi 6e3 XHH / no CRF, n = 65
r 0,540 0,600 0,5267 0,6324 > 0,05
r 0,290 0,243 0,2100 0,2533 > 0,05
I 0,170 0,162 0,2633* 0,143 < 0,05

MpumiTka. * — AOCTOBIPHA PI3HWLS B PO3NOAINI reHiB y nauieHTiB 3 HasiBHiCTIO XHH nopiBHSHO 3 xBopuMM 6e3 aaHoro yeknapHeHHs (p < 0,05).
Note. * — significant difference in gene distributuion in CRF patients compared to ones having no such complication (p < 0.05).

nauieHTiB 3 XHH mopiBHSIHO 3 KOHTPOJBHOIO I'PYIIOI0
(Taba. 8).

EdexTuBHicth Tepanii ITKM 0yn0 npoaHaai3oBaHO y
106 nawieHTiB, Ki OTPUMYBaIM JIIKyBaHHS BiAIOBiIHO
JI0 KJIIHIYHUX MPOTOKOJIB Y BiUIJIEHHI paiialliiHOi OH-
KOIreMaToJIoTii Ta TpaHCIUIaHTAallil CTOBOYPOBMX KJIITUH
IKP HHIIPM. MakcumaibHuUi Tiepiof 3arajibHOro BU-
JKMBaHHY TTAIli€EHTIB cKiaB 45 MicsiliB (OCHOBHA TpyIa)
Mpy MediaHi TpUBAJIOCTi pemicii 13 micsiiB.

BuBueHO 3a1€XKHICTh TPUBAJIOCTI peEMicii ITpu MpoBe-
JIeHHi craHaaptHoi nosiximiotepamnii (ITXT) Bin deHo-
TUIIOBOI TIpmHanexXHocTi 3a cucremamu ABO Tta Rh
(Tabu. 9).

3a pesyabraTaMu TMOPiBHSJIBHOIO aHali3y PO3MOAiTy
reHiB eputpouuTtapHoi cuctemu ABO y xBopux Ha
ITKM BcTaHOBIEHO, IO y TALIEHTIB 3 (DEHOTUIIOM

(1) 418

increased /% allele incidence in CRF patients com-
pared with the control group (Table 8).

Efficacy of PCM therapy was analyzed in 106
patients receiving treatment according to the clin-
ical protocols in the Division of Radiation
Oncohematology and Stem Cell Transplantation
of the NRCRM ICR. The maximum OS of
patients was 45 months (main group) with a medi-
an duration of remission of 13 months.

Dependence of the remission duration on the
phenotype attribution to the ABO and Rh systems
under a standard PCT application was studied
(Table 9).

According to the results of comparative analysis
of erythrocyte ABO system gene distribution in
PCM patients, it was found that in case of pheno-
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Taoauuya 9

XapaKkrepuctuka posnoginy ¢eHorunie epurpouutapHux cuctem ABO Ta Rh y xBopux Ha MKM 3anexHo Bif

TPUBANOCTI pemicii npu npoBefeHHi ctangapTHoi NMXT
Table 9

Characterization of erythrocyte ABO and Rh system phenotypes in PCM patients depending on the duration of

remission under a standard PCT application

deHoTunU KoHTponbHa rpyna Fpynu xsopux Ha MKM MepiaHa TpuBanocTi pemicii, mic. (gianason)
Phenotypes Control group Groups of PCM patients Median remission duration, months (range)
ABO/ Rh n =250 % n=42 %
0 (l) 70 28,00 16 38,09 9(5-19)
A(ll) 100 40,80 14 33,33 22 (9-26)*
B(ll) 55 22,00 10 23,81 8 (5-21)
AB(IV) 25 10,00 2 477 7(6-8)
Rh+ 213 85,20 34 80,95 11 (5-26)
Rh - 37 14,80 8 19,05 18 (7-21)

Mpumitka. * — pocToBipHa pisHuLs B po3nogini eHoTunis xBopux Ha MKM B 3anexHocTi Big, TpuBanocTi pemicii npu npoBeaerHi cranpaptHoi MXT (p < 0,05).
Note. * — significant difference in phenotype distribution in PCM patients depending on the remission duration under a standard PCT application (p < 0.05).

A(II) Biporizao (p < 0,05) moBmIoio Oyna TPUBANICTh
pewmicii.

BcranoBneHo psii KOpesaiiiHuX 3B’ SI3KiB MixX MMoKa3-
HMKaMHM ONpOMiHeHUX BHacigok aBapii Ha YAEC
nauieHTiB Ta xBopux Ha [TKM 3 rpynu nopiBHsiHHSL. ITo-
3UTUBHI KOPEJSALiiHI 3aJeKHOCTI Oynau BUSBIEHI IJisI
Kareropii mocrpaxnanux Mix pisaem JIIT" ta B,-mikpo-
rodyniny (r=10,99; p = 0,05), piBHEM CEYOBUHU Ta Kpe-
atuHiny (r = 0,96; p < 0,0001). 3BopoTHi 3ajeKHOCTI
BU3HaAYeHi JJ1 piBHS albOyMiHy Ta Kajblito (r = -0,83,
p = 0,04), piBHs reMor;100iHy i KOHIIEHTpallii CCYHOBUHU
(r = -0,37; p = 0,02) ta kpeaTtuHiny (r = -0,37; p =
0,02), piBHS cedoBMHU i TpuBajocTi pemicii (r = -0,69;
p =0,04).

s HeonpomiHeHux xBopux Ha ITKM mosutuBHa
KOpeJsiilisi BCTaHOBJIEHA 1110/10 BiKy Ta PiBHSI CEY4OBUHU
(r=0,27; p = 0,02); Biky 00CTeXXeHIX Ta TPUBAJiCTIO
pewmicii (r = 0,59; p = 0,03); anpoyminy — 3 JIII (r =
0,58; p = 0,002) ta remorsob6iHoMm (r = 0,32; p = 0,05);
KpeaTuHiHy — 3 ceyoBuHolo (r = 0,88; p < 0,0001) Ta
remoraobinom (r = 0,35; p = 0,004). HeratuBHa Kope-
nsauisg BuzHaveHa i piBHa JIAT i remorno6iny (r =
-0,41, p =0,01); ctyneHs aHemii — 3 BikoM (r = -0,39;
p = 0,001) Ta KoHUeHTpaLiclo ceyoBuHu (r = -0,36,
p =0,002).

[TinTBepmxeHo Biporimuuit (x> = 9,76; p = 0,04)
B3aeM03B’ 130K cTafiii ITKM 3a knacudgikauisimu Durie-
Salmon (I-IIT) Ta ISS (I-III) (106 mamienTiB). Cramist
ITKM o06cTexxeHux XBOpUX, BU3HAUeHa BiMOBIAHO [0
kinacudikanii ISS, Oyna gocrosipHo (y2 = 27,86; p =
0,0001) mor’s13aHa 3 HasgBHicTIO y marieHTiB XHH (104
XBOpHUX). AHaJIi3 3a1€’KHOCTI MixXK TUITIOM TapanpoTeiny i
crartio xBopux Ha [TKM (75 mauieHTiB) miaTBepaus ii

type A (II) the duration of remission was signifi-
cantly (p < 0.05) longer.

A number of correlative relationships were estab-
lished between the parameters in patients irradiated
after the ChNPP accident and PCM patients in the
comparison group. Positive correlation dependen-
cies were found in survivors between the LDH and
B,-microglobulin values (r = 0.99, p = 0.05), and
between urea and creatinine concentrations (r =
0.96, p <0.0001). Reverse dependencies were deter-
mined for albumin and calcium levels (r=-0.83, p =
0.04), hemoglobin and urea (r =-0.37, p=10.02) and
creatinine (r = -0, 37, p = 0.02), along with urea
level and duration of remission (r = -0.69, p = 0.04).

Positive correlation was established in non-irradiat-
ed PCM patients with respect to age and urea con-
centration (r = 0.27, p = 0.02), age of subjects and
duration of remission (r = 0.59, p = 0.03), albumin
and LDH (r = 0.58, p = 0.002) and hemoglobin val-
ues (r=0.32, p=0.05), creatinine and urea (r = 0.88,
p < 0.0001) and hemoglobin levels (r = 0.35, p =
0.004). Negative correlation was determined for the
level of LDH and hemoglobin (r = -0.41, p = 0.01),
degree of anemia and age (r = -0.39, p = 0.001) and
urea concentration (r = -0.36, p = 0.002).

A significant correlation (y2 = 9.76; p = 0.04) of
PCM stages according to the Durie-Salmon (I-I1T)
and ISS (I-III) classifications (n = 106) was con-
firmed. The PCM stage in the examined patients
determined according to the ISS classification was
significantly associated (x> = 27.86, p = 0.0001)
with CRF presence in them (n = 104). Review of
relationship between the type of paraprotein and
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3HauyticTe (x> = 3,88; p = 0,05). IlokazaHa cyTTeBa
(x> = 11,21; p = 0,0008) 3ayexHicTh IIOMO CTaTi Ta
BimHOmMEeHHS o0cTexkeHMX naiieHTiB 3 [TKM (111 oci0)
JIo pajialiiiHOro YMHHMKA (HasBHICTh B aHAMHe31 KOH-
Takty 3 IB).

OuiHKa MOIMPEeHOCTi (PeHOTHUITIB i F'eHiB 3a CUCTe-
moro ABO Tta ¢penorumiB 3a cuctemoro Rh y xBopux Ha
ITKM 3 ypaxyBaHHSIM Mepediry 3aXxBOproBaHHS MOKa-
3ajia BiporizHo (p < 0,05) BHUILy YacTOTy 3ycTpidyaib-
HocTi ¢heHOTUNY B 3 MOpylIeHHSIM T€HHO1 piBHOBAaru
BHACJIIIOK 3pOCTaHHS 4acTOTH ajensd [® y maiieHTiB 3
XHH mnopiBHSIHO 3 KOHTPOJIbHOIO TPYIMOI0, 11O Ja€
MiCTaBY BiITHECTU NaHi iIMyHOT€HETUYHI MapKepu A0
NpPeIuKTOPiB YCKIaIHEHOro mepediry 3aXBOplOBaHHS.
Y xBopux Ha [TKM mipu HocificTBi penorniry A(Il) Ha
TJIi 30epekeHHsI TeHHOi i (heHOTUIOBOI piBHOBAru
BcTaHOBJIeHO nocToBipHE (p < 0,05) 30inbIIEHHS TPU-
BaJIOCTI Mepioay pemicii mpu NpoBeaeHHi CTaHAapTHOIL
I[IXT y mopiBHgHHI 3 Hocigmu ¢enorunis O(I) i
B(III).

BUCHOBKU

1. BusiBneHi moB’si3aHi 3i CTaTTIO BiAMIHHOCTI IIOIO
KJIiHiKO-reMaTOJOTiYHUX TTOKA3HUMKIiB y TAalli€HTIB 3
ITKM, noctpaxaanux BHacaigok aBapii Ha YAEC, i ocio
3 HEOOTSKEHUM pafialliiHUM aHaMHe30M. Y 40JIOBiKiB
BU3HAYaBCs TiABUILEHUN pPiBeHb [2-MiKpoTI00yiHy
(p = 0,02) Ta xansuito (p = 0,04), y XKiHOK — TTiIBUIIIE-
HUI piBeHb CEYOBUMHU cUpoBaTKU KpoBi (p = 0,04).

2. BcTtaHOBJIeHO, 1110 151 0OCTEeXEHOI Pyl Nali€HTiB
3 [1KM BiporigHi BigMiHHOCTi MaJy Miclie 1100 PiBHS
ceyoBuHu (F = 3,58; p = 0,05) Ta anpb0ymiHy cupoBaT-
ku kpoBi (F = 4,00; p = 0,05). B obcTexeHiit rpymi
XBOPUX BCTAHOBJIEHO JNOCTOBipHi acolliaTUBHI 3B’ SI3KU
MIX TaKUMU TokKazHuKamu nepebdiry [IKM: cramissmu
3aXBOpIOBaHHA 3a Kiaacudikauismu Durie-Salmon
(I-IIT) ta ISS (I-III) (x2=9,76; p = 0,04); cTanieto 3a
knacudikauieto 1SS i nasgsuicrio XHH (2 = 27,86;
p = 0,0001); cTarTio XBOpUX Ta TUIIOM MaparpoTeiHy
(x* = 3,88; p = 0,05); crarTio XBOpUX i HASIBHICTIO B
aHamHe3i koHTakTy 3 IB (2= 11,21; p = 0,0008). Bume-
3a3HayeHi KJIiHiYHi Ta JabopaTOpHi XapaKTepUCTUKHU
MOXYTb OYTM BUKOPUCTAHIi B SIKOCTi KpUTEPiiB iHAEKCIB
nporHo3yBaHHs nepebiry [TKM.

3. BcraHnosneHo BiporigHe (p < 0,05) migBuIlieHHS Jac-
TOTH 3YCTpivaabHOCTI (heHOTUITY B 3 mopylleHHSIM reH-
HOI piBHOBArv BHACIiIOK 3pOCTaHHS YacTOTH ajenst 1%y
nauienTiB 3 XHH gx mpenukropa ycKjiagHEHOTO Iie-
pebiry ITKM. ¥ xBopux Ha [IKM npu HocilicTBi (heHO-
TUITY A Ha TJ1i 30epeKeHHsI TeHHOI i (PeHOTUITOBO1 PiBHO-
Barn BcTaHoBieHO cyTTeBe (p < 0,05) momoBXeHHS

gender of PCM patients (n = 75) confirmed its sig-
nificance (2 = 3.88; p = 0.05). Significant gender
dependence on the impact of radiation factor (con-
tact to IR in a history) was shown in the surveyed
PCM patients (x> = 11.21; p = 0.0008) (n = 111).
Estimation of the prevalence of ABO system phe-
notypes and genes both with Rh system phenotypes
in the PCM patients with regard to a natural history
of the disease showed a significantly (p < 0.05) high-
er incidence of B phenotype with abnormal gene
equilibrium due to an increased incidence of /?
allele in PCM patients compared to the control
group. Stated above gives grounds to regard these
immunogenetic markers as the predictors of compli-
cated disease progress. A significant (p < 0.05)
increase in the duration of remission period when
conducting a standard PCT was revealed in PCM
patients with A (ITI) phenotype carriership against
the preserved gene and phenotypic equilibrium
compared to the O(I) and B(IIT) phenotype carriers.

CONCLUSIONS

1. Some gender-related differences in clinical and
hematological parameters are revealed in the PCM
patients survived after ChNPP accident and those with
non-compromised radiation history. Increased levels
of B2-microglobulin (p = 0.02) and calcium (p = 0.04)
were detected in men, and elevated serum urea con-
centration were found in women (p = 0.04).

2. Significant differences in the level of urea (F = 3.58;
p = 0.05) and serum albumin (F = 4.00; p = 0.05)
were found in the surveyed group of PCM patients.
Reliable association relationships were established
in the examined group of patients between such
parameters of PCM natural history as the disease
stage according to the Durie-Salmon (I-III) and
ISS (I-III) classifications (y2 = 9.76, p = 0.04),
stage by the ISS classification and the CRF pres-
ence (x2=27.86, p=0.0001), patients’ gender and
paraprotein type (y*> = 3.88, p = 0.05), patients’
gender and a contact with IR in a history (x> =
11.21, p = 0.0008). The aforementioned clinical
and laboratory characteristics can be used as crite-
ria for the prediction of PCM progress.

3. Significantly (p < 0.05) elevated B phenotype inci-
dence with abnormal gene equilibrium due to an
increased /” allele frequency in CRF patients as a pre-
dictor of complicated PCM progress was found.
Significant (p < 0.05) prolongation of the remission
period when conducting a standard PCT was found in
PCM patients carrying the A phenotype on a back-
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