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IMTPOTHO3 INEPEBITY TOCTPUX JEUKEMIN Y JITEN IICJIA
ABAPII HA YAEC 3AJIEXKHO BIJI OBMIHY 3AJII3A

MeTa: BM3HauuT BNAMB 0OMiHY 3ani3a Ha NporHo3 nepebiry roctpux nimpobnactiux (MN1J1) Ta mienobnacTHux nen-
kemint (TMJ1) y pitent nicns YopHobunbcbkoi aBapii Ha eTanax ximioTepanii.
Marepianu i metoau. 06cTexeHo 333 gutunu (295 3 [J11, 38 3 TMJ1) Ha eTanax ximioTepanii. [lo rpynu NopiBHAHHSA
yBiWwno 93 auTuHU. BpaxoByBanu BapiaHT rocTpUX NeiKeMiii, BUXMBAHICTb XBOPUX, PELUANBY, BUNALKM CMEPTI, No-
Ka3HMKM 0OMiHy 3ani3a (MopdoMeTpUyHi NapameTpy epuUTPOLIMTIB, KOHLEHTPALif 3ani3a, hepuTuHy i TpaHCchepuHy y
CMpoBaTLi KpoBai, KoediLiEHT HacMYeHHsA TpaHCchepuHy 3ani3oM), NPOABM AU3epUTPONoe3y, cuaepobaacTi B KicTKo-
BOMY MO3KY Ta 1031 ONPOMiHEHHSA XBOPUX.
Pe3ynbratu. Y 295 xBopux Ha [J1J1 6ynu BCTaHOBNEHI TaKi BapiaHTu neikeMiit: npo-B-MJ1 — y 23, «3aranbHuii» tun
NN -y 224, npe-B-MJ11 —y 29, T-MJ1 — y 19. ¥ 38 nauienTiB piarHoctysanu MMJ1 (11 — M1, 19 - M2; 8 — M4). lo3u
ONPOMiHEHHS XBOPUX HA rOCTPY nenkemito ctaHoBunu (2,78 + 0,10) M3B i BOHM He KOpentoBanu 3 KNiHiKo-remaro-
NIOFiYHUMM NOKA3HWUKAMM Ta BapiaHTOM XxBOpobU. YacToTa peumanBiB i KOpPOTILA BUXMBAHICTb Oynn y NaLieHTiB, XBO-
pux Ha T-MJ1J1, npo-B-MJ1J1 Ta TMJ1 3 piBHAMKM cupoBaTkoBoro gepuTuHy noHap 500 Hr/mn (p < 0,05). YacTka piteit 3
HOPMOXPOMHO-HOPMOLIMTAPHUMU aHEMisiMK 1 NposBaMKu AUCNNa3ii eNemMeHTiB epuTpoigHoro pagy 6yna Ginblwa npu
[MJ1, Hix npu [J1J1. BmicT cpoBaTKoBOro epuTUHY Y MaLieHTiB NifBuMLLyBaBCs Npu NpoBeAeHHi ximioTepanii i byB
HUXYMIA 32 NOYATKOBMIA NnwWwe B nepion pemicii. TpaHcdepuH ByB [LOCTOBIPHO MepeBaHTaXeHMIA 3ani30M: KoedilieHT
HacuyeHHs TpaHchepuHy 3anizom — (70,2 + 2,3) %, NOpiBHAHO 3 rpynot KoHTponto — (32,7 + 2,1) %. BctaHoBneHo 3Bo-
POTHUIA KOPENALINHNI 3B'A30K MiX KOediLliEHTOM HacMUYeHHs TpaHChepUHy 3ani30M i BUXMBAHICTIO XBOpUX (rs =-0,45)
BcTraHOBNEHO NpAMKUIA KOpensALinHmMii 3B8'A30K MiX YMCIIOM rpaHyn 3ani3a B epUTpoOKapiouMTax Ta piBHEM CUPOBATKO-
Boro eputuHy (rs = 0,43), Wo CBifYMTL NPO ABULWA HeedeKTUBHOTO epuTponoesy.
BucHoBKW. BcTaHOBNEHO HeraTMBHMIA BNAKUB HAfAMILKY 3aNni3a B OpraHiami XBOpux Ha CTaH remMonoesy, NposBu He-
eeKTUBHOIo epuTponoesy Ta nepebir rocTpux neitkemiin y aiteir. 3MiHM hepoKiHETUYHUX NPOLECIB Y [iTeil MOXKYTb
NeXaTu B OCHOBI NelikeMoreHesy.
KniouoBi cnosa: roctpi neitkemii, gitn, aBapisa Ha YAEC, cupoBaTkoBe 3ani3o, heputuH, TpaHcdepuH, koedilieHT Ha-
CUYeHHs TpaHchepuHy, CMAepobacTy, NPorHos.
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PROGNOSIS OF ACUTE LEUKEMIA DEPENDING ON THE IRON
METABOLISM PARAMETERS IN CHILDREN AFTER CHORNOBYL
NUCLEAR POWER PLANT ACCIDENT

Objective: To determine the influence of iron metabolism on the prognosis of acute lymphoblastic (ALL) and (AML)
myeloblastic leukemia at the different phases of chemotherapy in children after Chornobyl accident.
Materials and methods. 333 children (295 — ALL, 38 — AML) were examined at the stages of chemotherapy. The
comparison group included 93 children without leukemia. Acute leukemia variants, patients survival, relapses, the
nature of disease (live child or died), iron methabolism (morphometric parameters of erythrocytes, SI, SF, ST, TS),
manifestations of dyserythropoiesis, bone marrow sideroblast and patients radiation dose were taken into account.
Results. In 295 patients with ALL the following variants of leukemia were established: pro-B-ALL in 23, «<common»
type of ALL in 224, pre-B-ALL in 29, T-ALL in 19. Thirty eight patients were diagnosed with AML (11 - M1, 19 - M2,
8 — M4). Doses of radiation in patients with AL were (2.78 + 0.10) mSv and they did not correlate with clinical and
hematological parameters, disease variant. Relapse rates and shorter survival were in patients with T-ALL, pro-B-ALL
and AML with SF levels > 500 ng/ml (p < 0.05). The amount of children with normochromic-normocytic anemias and
manifestations of dysplasia of erythroid lineage elements was greater in the AML than in ALL. SF content in patients
was elevated during chemotherapy and was lower than the initial one only in the remission period. Transferrin was
reliably overloaded with iron: TS (70.2 + 2.3) % compared with the control group (32.7 + 2.1) %. Correlation
between TS and survival of patients was detected (rs = -0.45). Direct correlation between the number of iron gran-
ules in erythrocariocytes and SF level (rs = 0.43) was established, indicating the phenomena of ineffective erythro-
poiesis.
Conclusions. The negative influence of iron excess in the patients body on the hemopoiesis function, manifesta-
tions of ineffective erythropoiesis and the course of acute leukemia in children have been established. Changes in
ferrokinetic processes in children can be the basis of leukemogenesis development.
Key words: acute leukemia, children, Chornobyl accident, serum iron, ferritin, transferrin, tranferrin saturation,
sideroblasts, prognosis.
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BCTYII

IMopyuieHHs pepOoKiHETUKU B OpTaHi3Mi JIOIMHU, 0CO0-
JIMBO B yMOBaxX HECIPUSATIMBOI Nii (paKTOpiB HaBKO-
JIMIIHBOTO CepeloBUIlla, B TOMY YMCII pafiallii, CIpusie
(GopMyBaHHIO aKTUBHMX (POPM KHMCHIO, III0 BUKJIMKAE
3MiHU Ha Pi3HUX PiBHSIX i€papxii, BiJ KIIITUHHOTO A0 Op-
raHiamoBoro. IlepeBaHTaxkeHHsI OpraHi3My 3ali30M €
OJIHI€I0 3 BaXJIMBUX IPOOJIEM i TOJIOBHOIO MPUYMHOIO
CMEPTi XBOPUX Ha TOCTpi erikeMii Ta Jimpomu [1]. B oc-
TaHHI POKM BeJMKa yBara HPUIISETHCS IIPOIIecaMm
0OMiHYy 3aJj1i3a B OpraHi3aMi XBOPHX Ta POJIi CUPOBAaTKOBO-
ro ¢epuTHUHY K MapKepy MpOrHo3y Iepediry Mieaomau-
criactuyHux cuHapomiB (MJIC) [2]. JucKyTyeThbes Ta-
KOX MUTaHHS 11010 iHPOPMaTUBHOCTI KoedilliEHTY Ha-
cnyeHHs TpaHcdepuny 3anizoMm (KHT) npu Hagmmmmky

P«J Kateryna M. Bruslova, e-mail: katerina 142@ukr.net

INTRODUCTION

Disturbances of ferrokinetics in the human body,
especially in conditions of adverse effects of dif-
ferent environmental factors, including radia-
tion, contribute to formation of active oxygen
forms, which causes changes at different hierar-
chy levels of the living things, from the cellular to
the organism. Iron overload is one of the impor-
tant problems and the main cause of death in
patients with acute leukemias and lymphomas
[1]. In the recent years, much attention has been
paid to the processes of iron metabolism and
serum ferritin particularly as a prognostic marker
for the course of myelodysplastic syndromes
(MDS) [2]. The question of transferrin saturation
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3aj1i3a IJ11 CBOEYACHOI TiarHOCTUKHU Ta JIIKyBaHHS Talli-
€HTIB Ha OHKOremaroJioriuHy mnarosyorito [3]. ITepeBaH-
TaXK€HHsI OpraHi3mMy 3ajli30M 3a HasIBHOCTI aHEMiYyHUX
CTaHiB BKJIIOYAE AOCTiIKEHHS KiIbLIEBUX CUAEPOOIACTIB
B KiCTKOBOMY MO3Ky xBopuXx [4]. Kpim Toro, akTyaib-
HUM € TIMTaHHS, KOTPE CTOCYETHCS PiBHIB CHPOBATKOBO-
ro ¢pepuruny (CP), mpu IKUX HEOOXiTHO MPOBOIUTH
XBOPUM KOPUTYIOUi 3ax01u [5].

B nesikux mocimimKeHHSIX 3a3HAYa€ThCS, 110 HaJIUIII-
KOBHUI BMICT 3aJliza B OpraHi3mi JIiTeil 3 TOCTpUMU Jeii-
kemigmu (I'J1) moB’s13aHMit 3 pU3UKOM PO3BUTKY PEIv-
JUBY 3aXBOploBaHHA [6]. € iHdopMmallisg 11010 GiabLIOol
YaCcTOTH PU3MKY CEIICUCY Y XBOPUX Ha rocTpi JiMpoOo-
mactHi (I'JIJT) ta miemoOmactHi mewikemii (I'MJI) 3i
3MiHAaMM B TpaHCIIOPTi 3ajli3a, OCOOJMBO IiCJsl TpaH-
CIUTaHTallil TeMOITOeTUYHUX CTOBOYPOBUX KIITHH [7, 8].

Benuka yBara mpuUIiISIETbCS PO3poOIli JiKyBaJIbHO-
npodiIaKTUYHUX 3aXO0iB AJIs1 KOpeKiil (hepoKiHeTHY-
HUX mporeciB y xBopux Ha ['JI. Onncano BniuB Haxm-
Juiky 3aniza npu MJC Ta 3HauHe 3HUKEHHS BHU-
MaAKiB CMEpPTi MaILli€HTIB, SIKi OTPUMYBAIU XEJaTOPU
3aiiza [9].

ToOGTO, HaTemep OKpeCAUIUCh MOpoOIeMHu, KOTpi
MOB’s13aHi 3 MATOJOTIYHUMM 3MiHAMU TIPU TIepeBaHTa-
JKeHHi OpraHi3My 3ajli3oM Yy XBOpHMX Ha OHKOTeMaTo-
JioriyuHy mnatoJjorito. Ile crtocyeTbcsl iHGOPMATUBHUX
MapKepiB OOMiHY 3aji3a Ta iIXHiX 3Ha4yeHb, KOTPi 301/1b-
LIYIOTh PU3UK YTBOPEHHSI aKTUBHMX (hOPM KHCHIO Ta
Pi3HUX YCKJIaIHEHD i CIOHYKAIOTh MPOBECTU KOPUTYIOUi
3axoau. BUBUEHHS PeryJsiTOpHUX MeXaHi3MiB OOMiHY
3ajliza OpU Pi3HUX BapiaHTax roCTpUX JieKeMilA B au-
HaMmili nmpoBeneHHs ximioreparii (XT) Ta ix mporHoc-
TUYHE 3HAYEHHS € Cy4YaCHOIO CBiTOBOIO MPOOIEMOIO.

META

BuszHauuTu BriMB OOMiHY 3ajli3a Ha MPOTHO3 Tepediry
rocTpux JimM@o0OaacTHUX Ta Mi€J10OJACTHUX JIEHKeMill y
niteit miciast YopHOOMIIBCHKOI aBapii Ha eTamax XiMioTe-
partii.

MATEPIAJIN TA METOJIN

Oo6crexeHo 333 nutuHMU, gKi 3axBopian Ha I'JI 3 1999 no
2017 pp., 3 Hux 295 — 3 I['JIJI ta 38 — I'MJI. /1o BuOipku
YBIMLIUIM TaLIiEHTH BikoM Big 6 go 18 pokiB, sKi
MOCTIAHO TIPOXWBAJIW Ha TEPUTOPISX YKpaiHU, KOHTa-
MiHOBaHMX palioHyKJIimaMu BHacainok aBapii Ha YAEC.
3 KwuiBcbkoi obmacti 0ymo 175 miteit, 2Kutomupcs-
koi — 92, YepHiriBcbkoi — 66. Posmnozin nauieHTiB 3a
CTaTTIO OYB Malixke piBHOMipHUM. XBOPUX 00CTEXYBaIu
B I roctpuii nepion I'Jl go mouarky XT Ta Ha eTamax
JikyBaHHs: B | roctpuit nepion npu npoBeaeHHi XT (Ha
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(TS) value in iron excess conditions for early
diagnosis and treatment of patients with hemato-
logic malignancy is also discussed [3]. Iron over-
load in anemic conditions involves the study of
ring sideroblasts in patients bone marrow [4]. In
addition, the issue concerning the serum ferritin
(SF) level at which it is necessary to provide the
corrective measures [5].

Some studies indicate that iron excess in chil-
dren with acute leukemia (AL) is associated with
the risk of disease relapse [6]. There is informa-
tion on higher risk of sepsis in patients with
acute lymphoblastic (ALL) and myeloblastic
leukemia (AML) with changes in iron transport,
especially after hematopoietic stem cells trans-
plantation [7, 8].

Much attention is paid to the development of
therapeutic and prophylactic measures for correc-
tion of ferrokinetic processes in patients with AL.
The influence of iron excess in the MDS and sig-
nificant reduction in the deaths number of patients
receiving iron chelators are described [9].

That is, at the present time, defined the problems
which are associated with pathological changes due
to iron overload in patients with oncohematological
pathology. This relates to informative markers of
iron metabolism and their meanings, which increase
the risk of formation of oxygen active forms and var-
ious complications and urge to implement the cor-
rective measures. The study of regulatory mecha-
nisms of iron metabolism in different variants of AL
at consecutive chemotherapy (ChT) phases and
their prognostic value is a modern world problem.

OBJECTIVE

Determination of iron metabolism value influence
on the prognosis of acute lymphoblastic and my-
eloblastic leukemia in children after the Chorno-
byl accident at the different chemotherapy phases.

MATERIAL AND METHODS

333 children, who were diagnosed AL from 1999 to
2017 were examined. From them 295 had ALL and
38 — AML. The sample included patients aged 6 to
18, who lived permanently on radionuclides con-
taminated territories of Ukraine as result of the
Chornobyl accident. There were 175 children from
Kiev region, 92 — from Zhytomyr and 66 — from
Chernihiv. The distribution of patients by gender
was almost uniform. Patients were examined in the
I acute period prior to the start of ChT and in the




ISSN 2304-8336. pobnemu paniauiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2020. Bun. 25.

CLINICAL

RESEARCH

33-ii geHb), Nepluii peuuauB Ao npusHadyeHHs XT,
nepuii peuuauB rpu nposeaeHHi XT Ta yepe3 2—3
pPOKU TIicjisl 3aKiHYEHHSI TOBHOTO KypCY JiKyBaHHS Y
¢da3zi pewmicii.

ITpu BcTaHOBJIEHHI MiarHO3Y Opayiv 10 yBaru KJTiHi-
KO-TEeMaTOJIOTiUHI ITapaMeTpH, IMOKa3HUKKW TeMOorpa-
MU, Miemorpamu. OIiHIOBAaIM BUKMBAaHICTb XBOPHUX,
HasIBHICTb pelIUANBY Ta BUMAAKKU cMepTi. OOMiH 3aii3a
aHaTi3yBajy 3a MOKa3HUKAMU €PUTPOLIMTAPHOL TaHKHU
reMoIoe3y: piBHEM reMOIIo0iHy Ta KiJbKiCTIO €pMT-
pOLIUTIB Y TIepudepnaHiit KpoBi, MOPPOMETPUIHUMHA
napaMeTpaMu epuTpoLuTiB (cepenHiit 06’em (MCV),
cepenHiil BMicT remortobiny (MCH), BMicT 3aii3a
(C3), pepurnny (CD), tpanchepuny (CTd) B cupo-
BaTILi KpOBi, KoedilliEeHT HACWYEHHS TpaHCHEepUHY
3aizoM (KHT). AnanizyBanu o3HaKM AU3EpUTPOIIOE-
3y B eJIeMeHTax epUTPOITHOI JAHKU KiCTKOBOTO MO3KY,
3a0apBiaeHux 3a PomaHoBchbkuM-I'im3010. O3Haku
JUCIIa3il eJIeMeHTIB OLHIOBaAM 3a KPUTEpisIMU
BOO3 [9]. V 25 nireit 3 I'J1 Bu3Havaau cuaepobaacTu
B KiCTKOBOMY MO3KY (3a0apBiieHHs 3a [lepiacom).

IToxa3Huku nepudepuyHoi KpoBi BUBYAINU HA TeMO-
anamizatopi MicroCC-18 (CIIA). bioximiuni mapa-
METpU AOCTIIXKYBaJIM Ha OioXiMiYyHOMY aHalli3aTopi
Humostar-600 (HimeuuunHa), piBenp C® orliHoBaIu
3a JOMNOMOIOI0 palioiMyHHOro MeTody. 3a HeoOXin-
HOCTi JOCJiIXXYBaJlu piBeHb FOPMOHIB IIUTOMNOAIOHOI
3aJ1031, TUPEOTPOITHOIO TOPMOHY Tinodi3y B CMpoBaT-
IIi KPOBi, €KCKpEIlil0 aMiHOKUCIOTHU TJILIMHY 3 CEYEI0
Ha aHanizaTopi Tuiy T-339 (Yexis). Jlo rpynu mopis-
HsHH yBiknwio 93 putuHu (50 xmomuukiB (53,8 %),
43 niBumHkuU (46,2 % ) Bim 6 mo 18 pokis). Jlitu, saxi
BXOAMIW A0 L€l Tpynu, HE Maju CKapr, FOCTPpUX
iH(eKIIili Ta TPOXKUBAJIU B TUX K€ perioHax.

Hiarno3 I'JI BcTaHoBmOBaIM 3a MOP(OJOTIYHUMU
OLIiIHKaMM OJJACTHUX KJIITUH KiCTKOBOTO MO3KY 3TiJTHO
3 ®ABb-knacugikalieo, cyononyasiiiiHUM CKJIaJa0M
iMYHOKOMIMETEHTHHMX KJIITUH i eKCIIpecielo MmoBepxHe-
Boro (peHoTUMy. JlOoCTiIKeHHST TPOBOAMIN B J1abopa-
Topii KiaiHiuHOi imMyHosorii IKP (kepiBHMK Bimminy,
akan. HAMH VYkpaiuu, n-p men. Hayk, npod. .A. ba-
3UKa).

J1o3u orpoMiHEHHSI XBOPUX PO3PaXOBYBaJIU 3TiAHO 3
Marepiasiamu «3arajJbHOA03MMETPUYHOI ITacopTH3allii
HaceJIeHUX MyHKTIiB YKpaiHu, SKi 3a3HajId palioaKTHUB-
HOro 3a0pyaHeHHs miciasg YopHoOUIbCcbKOI aBapii» [10].
031 onpoMiHEHHST 3HAXOAWJIKCH B Aiana3oHi Bix 0,094
M3B (MiHiManbHa) no 35,0 M3B (MakcuManbHa), ce-
peaHi 3HaueHHs ctaHoBuIM (2,78 = 0,10) Mm3B.

CraTucTUYHY 00pOOKY OTpMMaHUX JaHUX TPOBOAWIN
3 BUKOPUCTAHHSIM KOpeIsLiiiHOro aHaji3dy: Ko-

treatment points: in the first acute period during ChT
(on 33" day), in the first relapse before ChT, in the
first relapse during ChT and after 2—3 years after fin-
ishing full course treatment in the remission stage.
In time of diagnosis the clinical and hematological
parameters, hemograms and myelograms data were
taken into account. The survival of patients, relapse
existance and the nature of the disease (child alive or
died) vere evaluated. Iron metabolism was analyzed
according to the parameters of the red blood cells
(RBC) lineage: hemoglobin level and RBC number in
the peripheral blood, RBC morphometric parameters
(mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH)), serum iron content (SI), serum
ferritin (SF), serum transferrin concentration (STfY),
transferrin saturation (TS). The features of dyserythro-
poiesis in the elements of bone marrow erythroid line-
age, stained by Romanovsky-Gimza, were analyzed.
Signs of elements dysplasia were evaluated according to
WHO criteria [9]. In 25 AL children bone marrow
sideroblasts were identified (colored by Pearls).
Peripheral blood indexes were obtained by auto-
matic blood analyzer MissoCC-18 (USA). Bioche-
mical parameters were tested on biochemical ana-
lyzer Humostar-600 (Germany), SF level was
assessed by radioimmunoassay method. If necessary,
investigate the level of thyroid hormones, thyroid-
stimulating hormone of the pituitary gland in serum,
glycine excretion with urine on T-339 type analyzer
of were investigated (Czech Republic). The compar-
ison group included 93 children (50 boys (53.8 %),
43 girls (46.2 %) from 6 to 18 years old). ALL chil-
dren included in this group did not have complaints,
acute infections and they lived in the same regions.
AL diagnosis was established according to the mor-
phological features of blast cells in the bone marrow
according to FAB-classification, immunocompetent
cells subpopulation compounds, and cell surface phe-
notype expression. Research was conducted in Clinical
Immunology laboratory of Clinical Radiology Institute
(Head department, academician of the NAMS of
Ukraine, Dr. Med. Sci., professor D. A. Bazyka).
Patients radiation doses were calculated according
to materials of «General dosimetric certification of
Ukraine settlements which suffered for radioactive
contamination after the Chornobyl accident» [10].
Radiation doses fluctuated in the range from 0.094
mSv (minimum) to 35.0 mSv (maximum), the mean
value was (2.78 = 0.10) mSv.
Data statistical processing was carried out using
correlation analysis: Spearman and Student correla-
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ediuieHTiB Kopesaiii CripmeHa Ta CT’oIeHTa, KpUTEPito
Manna-Yitsi (https://www.psychol-ok.ru/statistics/).

PE3VJIBTATU TA OBTTOBOPEHHA

V 295 xBopux Ha IJIJI Oyiu BcTaHOBJIEHI Taki BapiaHTH
Jeiikemiii: mpo-B-TJIJI — y 23, «3aranbHuii» tun IJIJT —
y 224, ipe-B-TJIJ1 —y 29, T- I'JIJ1 — y 19. Y 38 manieHTiB
npiarHoctyBaiau 'MJI (11 3 M1 — roctpa mienoigHa jeii-
KeMist 0e3 o3Hak mo3piBaHHs, 19 — M2 — roctpa
Mi€eloigHa JeiKeMisl 3 03HaKaMM J03piBaHHS; § — M4 —
rocTpa Mi€JIoMOHOOJIACTHA JIeiKeMis).

KniniyHo 30ijblIeHi po3Mipu JiM(MOBY3JiB, MEYiHKU
Ta cese3iHku yacrinre oynu y xgopux Ha T-TJUI (n = 14)
ta npo-B-TJIJI (n = 17). MeH1Ia KiIbKiCTh XBOPUX 3 Te-
MaToCTUICHOMeETaJli€lo Ta JiiMdaneHoIaTielo Oyna ceper
nitet i3 «3aranbHuUM» TUIoM [T (n = 89) (p < 0,05).
KicTKOBO-MO3KOBi pellMIUBU YacTillle peeECTPYBaIUCh Y
niteii 3 mpo-B-TJIJI (n = 15), T-TJIJI (n = 17) Ta xBopux
Ha 'MJI (n = 30). HaiimMeHIIe 91cJIo pelinanBIiB OYyI0 y
niTeit i3 «3araapHuM» TIoM [JIJT (n = 39; 24,0 %). 1o
crocyeThbest XxBopux Ha I'MIJI, To y TpeTMHU 3 HUX TTepeodir
3aXBOPIOBAHHSI CYMPOBOMXYBaBCS PO3BUTKOM pely-
JIMBiB HE3aJIeXKHO BiJl BApiaHTY 3aXBOPIOBAHHSI.

AHaJi3 MoKa3HUKiB BUXKMBaHOCTI xBopux Ha ['JI moka-
3aB, 110 OLTBII KOPOTKi TEPMiHU XKUTTS CHOCTEPIraJuch
y nireit 3 ipo-B-TJIJI, T-TJIJI Ta I'MJI, TpuBanimi — y
oci0 i3 «3arampHuM» TATIoM B-TJIJI (Tabm. 1). ToGTo,
OifbILI CIIPUSITIMBUI MPOTrHO3 OYB y MAIiEHTIB i3 «3a-
rasibHUM» Tunom [JUJI, MeHIn cipustiuBuii — 3 mpo-B-
IJUI, T- TJIJI ta TMUJIL. 1o BUGipKU He 3a1y4aauch IiTH,
Y SIKMX KJIIHIKO-TeMaToJI0riyHa peMicist TpuBa€ noHap 15
POKIiB.

B I rocrpuit nepion I'JI 1o moyarky XT piBeHb reMo-
M100iHY Ta KiIbKiCTh €pUTPOLIMTIB Oy HUKYUMHU, HiX
y Tpymni nopiBHAHHI, MCV ta MCH 3Haxommimmch Ha
BEPXHili MeXi HOpMAaTUBHUX 3HAUYEHb i HE 3ajIeKalu Bifl

Ta6nuusa 1

tion coefficients, Mann-Whitney criterion and the
MS Excel package.

RESULTS AND DISCUSSION

In 295 patients with ALL the following leukemia
variants were established: pro-B-ALL in 23, «com-
mom» type of ALL in 224, pre-B-ALL in 29, T-
ALL in 19. In 38 patients AML diagnosed: 11
patients — M1 — AML with minimal maturation,
19 — M2 — AML with maturation, 8§ — M4 — acute
myelomonocytic leukemia).

Clinically enlarged lymph nodes as liver and spleen
size were more common in patients with T-ALL
(n = 14) and pro-B-ALL (n = 17). There were few
patients with hepatosplenomegaly and lymphade-
nopathy among children with «common» type of
ALL (n=89) (p <0.05). Bone marrow relapses reg-
istered more frequent in children with pro-B-ALL
(n =15), T-ALL (n = 17), and patients with AML
(n=30). The least number of recurrences was among
children with «common» ALL (n = 39, 24.0 %). As
for patients with AML, one-third part of them
demonstrated relapse, regardless of disease variant.

AL patients survival analysis revealed shorter life
expectancy in children with pro-B-ALL, T-ALL
and AML and longer — in persons with «common»
B-ALL (Table 1). That is, a more favorable prog-
nosis was observed in patients with «common»-
ALL, less favorable — with pro-B-ALL, T-ALL
and AML. Children were not included in the
cohort, if their clinical and hematological remis-
sion lasted more than 15 years.

In the first acute AL period, before start of ChT,
the hemoglobin level and RBC number were lower
than in the comparison group, MCV and MCH
were at upper limit of the normative values and

Po3nopin xBopux 3a BmxuBaHictio Ta Bapiantamu M (M + m)

Table 1

Distribution of patients to survival and variants of AL (M + m)

Bapiantu N1 BuxuBaHicTb (MiHiManbHa, MakcuManbHa), Mic. BuxuBaHictb, Mic.
Variants of AL Survival, (minimum, maximum), months Survival, months
N/ ALL, n =295 14-192 76,0 £ 10,3

> npo-B-M1N1 / pro-B, n = 23 9-132 41,0 £5,7*

> «3arasbHuii» TN / «<common» type, n = 224 12-324* 151,3+ 5,6

> npe-B-J111/ Pre-B, n =29 18-192 76,0 7,0

> T-MNN/T-AlL,n=19 14-60 35,5 +9,1*
MN /AML, n =38 35-61 46,4 + 6,5"

lMpumitka. * — HalimeHLwi yucna B psagy, p < 0,05.
Note. * — smallest numbers in a row (p < 0.05).
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BapianTiB xBopoou (IJIJI, I'MJI). Pienp CP nepeBu-
1lyBaB HOPMAaTUBHi BEJIMUYMHMU i OYB BUIIMI Y XBOPUX Ha
I'MJI (Taba. 2).

AHaJi3 iHIuBiIyadTbHUX MOKA3HUKIB €pUTPOLIMTAPHOI
Jlanku remorioe3y Ta C3 y xBopux B ae610Ti I'JI 1mokasas,
1110 YacTKa JiTeil 3 aHeMisiMu 3 migBUILeHUM piBHeM C3
Oyia o6inpinoro mpu I'MJI, wix ripu ITJIJT (52,6 % mpotu
27,7 %; p < 0,05), (tabx. 3).

B nmmHamili crioctepexxeHHS MOKa3HUKW €pUTPOLIM-
TapHOI JAHKU FeMOTIOe3y Y XBOPUX CYTTEBO HE 3MiHIOBa-
JINCh, 32 BUHSITKOM II€piOAy peMicii, KOJM BOHU HOP-
MaJli3yBaJlMCh i MPaKTUYHO HE PO3PIi3HSUINCH, TTOPiBHS-
HO 3i 310poBuMHM IiTbMU. PiBeHb C3 y XBopuX Ha pi3Hi
BapianTu I'JI cyTTeBO He 3MiHIOBaBCs, X04a OyB HUKYUM
y npiteid B nepwmii peuuaus IJIJI no XT, nopiBHsIHO 3
nitbmu 3 'MUJI (Ta6a. 4). I1pu nposeneHHi XT 3 mpuBo-
ny I roctporo nepioay Ta nepioro peuuausy IJI piBeHb
C3 mimBumyBaBcst. Bmict C® migBuiryBaBcsl Ha BCiX
erarax oO0CTeXeHHs, i OyB HMXKUYMIA 3a TTOYATKOBUIA JIU-
1re y pasi KJIiHiKO-TeMaTOoJIOTiuHOoil peMmicii.

ToOTO, 3a TMOKAa3HUKAMM €PUTPOLIUTAPHOI JJAaHKU Te-
Moroe3y y XBopux B | rocTpuii mepioa 3aXBOprOBaHHS
piBenr C® 06yB migBuieHuii me mo mouatky XT Ta
TpaHcy3ili KOHIEHTpaTiB €pUTPOLIMTIB, IO CBiTUUTH

Ta6nuusa 2

demostrated independence of disease variants (ALL,
AML). Mean SF level exceeded the normative val-
ues and was higher in AML patients (Table 2).

The analysis of individual indices of hemopoiesis
erythrocytic lineage and SI in patients in AL debut
showed, that proportion of anemic children with
elevated SI was higher in AML than ALL persons
(52.6 % vs 27.7 %) (p < 0.05) (Table 3).

Dynamic observation demonstrated no significant
changing of erythrocytic hemopoietic lineage, except
for the remission period, when these indices returned
to normal and practically did not differ from healthy
children data. SI level in patients with different AL
variants did not change significantly, although it was
lower in the first ALL relapse before ChT compared
with AML (Table 4). Under ChT conduction in first
acute period and first AL realapse the SI level were
increased. SF content was increased at all stages of the
examination, and it was lower than initial rate only in
the phase of clinical and hematological remission.

That is, according to indices of RBC lineage of
hemopoiesis in patients in first acute AL period,
CF level was elevated before ChT and RBC trans-
fusions start, indicating the violation of iron

Moka3Huku eputpoumTapHoi naHku remonoesy, C3 1a Cd y piten 3 M (M, TMN) B I rocTpuit nepion o XT (M + m)

Table 2

Indicators of erythrocytic lineage of hemopoiesis, SI and SF in children with AL (ALL, AML) in the first acute

period to ChT (M + m)

MokasHuku N, n=295 M, n=38 Fpyna nopiBHsHHS, n = 93
Indicators ALL, n =295 AML, n = 38 Comparison group, n = 93
lemornoGiH, r/n // hemoglobin, g/l 774 £2,1* 81,2+ 3,9** 136,714
Eputpouuti, T/n // erythrocytes, T/1 2,73 +£0,12** 2,8 £0,1** 4,42 + 0,05
MCH, nr / MCH, pg 28,8+ 1,1 290+ 1,1 309+1,6
MCV, ¢n / MCV, fl 859+ 1,2 875+ 1,1 85,8 +0,9
C3, mkmons/n // Sl, wmol/l 197+1,2 216+28 21,3+1,8
C®, vr/mn // SF, ng/ml 218,8 + 15,8*** 335,1 + 37,3** 38,827

TMpuMiTkn. * — pisHmug Mix nokashmkammn npu MJT 1a TMJ1, p < 0,05; ** — pisHnuS MiX nokasHUKaMK 3 rpynoio nopisHaHHs, p < 0,05.
Notes. * — difference between the indicators for ALL and AML, p < 0.05; ** — difference between indicators with a comparison group (p < 0,05).

Ta6nuusa 3

Po3nopain xBopux Ha 1 3anexHo Bip piBHA (3 npu pi3HUX BUAAX aHeMii

Table 3

Distribution of patients with AL (in share, %), depending on the of SI at different types of anemia
Bup, anemii N, n =295 ™MJ1, n =38
Type of anemia ALL, n =295 AMLn =38
be3 aHewmiii / without anemia 45 (15,3 %) 4 (10,5 %)
Anemii 3 HopmatueHum piBHem C3 / anemia with normative level of Sl 123 (41,7 %) 14 (36,9 %)
Anemii 3 Hapnmwkom C3 / anemia with excess S 82 (27,7 %)* 20 (52,6 %)
Anemii 3 gediumtom C3 / anemia with deficit SI 45 (15,3 %) -

[Mpumitka. * — pi3HMLIA MiX NokasHUKOM B Mexax BapiaHTig [J1, p < 0,05.
Note. * — difference between the indicator within the of variants of AL (p < 0,05).
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Ta6nuusn 4
PiBHi C3 Ta C® y xBopux Ha Il Ta TMJ1 Ha eTanax o6cTexxeHHA (M + m)

Table 4
Levels of SI and SF in patients with ALL and AML at phases of examination (M + m)

C®, vr/mn // SF, ng / ml

Etanu oGcTeXeHHs C3, mkmonb/n // Sl, umol /|

Phases of examination rnn/ALL rMJ1/ AML rnn/ALL rMJj1 / AML
| rocTpuit nepion, ao XT / first acute period to ChT 19,7+1,2 21628 2188+ 158 * 335,1 £37,3

| rocTpuid nepiog XT / first acute period of ChT 26,7 2,0 ** 23,08 2,3 507,3 + 46,7** 590,2 + 20,2**
Mepiuwmii peumavs oo XT / first relapse to ChT 142+33* 28,6 +2,1 827,7 = 104,2** 855,2 £ 91,1**
Mepumii peumavs XT / First relapse of ChT 29,7 2,7 2718+28 760,52 + 86,4** 720,1 + 85,1**
Pewmicisi / Remission 18,33 + 0,82 179+19 169,58 = 17,1** 174,9 + 35,6**

TMpumiTkn. *— pisnnusg mix M1 1a TMI1, p < 0,05; ** — pi3HruS Mix NOKasHUKOM B Mexax BapiaHTy 1 nopiBHaHO 3 | roctpum nepiogom ao XT, p < 0,05.
Notes. * — difference between ALL and AML (p < 0.05); ** — difference between the indicator within the variant of AL compared with the first acute period to the ChT (p < 0.05).

Ipo NMOpPYLIEHHS MpoLeciB 0OMiHY 3ajli3a B OpraHi3mi.
Ha etamax nikyBaHHS Talli€HTIB CUTYyallisl TIOTipIIyBa-
Jlach. AHeMil Oy HOPMOXPOMHO-HOPMOLIMTAPHUMM
3 03HaKaMU NepeBaHTaKEHHST OPTaHi3My 3aTi30M.

3a piBagaMu CPD Oyno copMoBaHO 3 TPYIH IiTei,
xBopux Ha ['JI. B I rpyny ysiituno 120 mireit (36,1 %),
y IKUX piBEHb (PEPUTHHY B CUPOBATILi KpoBi OyB 10 200
ur/mia; 11 rpyny cknano 111 miteit (33,3 %) 3 piBHeM
deputnny Big 200 Hr/ma go 500 ur/mur; B 111 rpymi Oy-
J0 102 nutunu (30,6 %) 3 piBHEM cUpPOBATKOBOTO (he-
putuHy 1toHaa 500 Hr/mil. AK BUTHO, pO3MOALT XBOPUX
3a rpagauisiMu C® OyB piBHOMipHMIA.

JoBeneHo, 110 piBeHb reMorno0iny y giteir 3 TJLJI
3HMKYBaBcs 3 migBuineHHSIM BMicTy CD (p < 0,05) i
cranoBuB (78,7 * 2,7) r/n nipu C® go 200 Hr/mi,
(70,2 £ 3,1) r/n — npu CD Bix 200 ur/ma go 500 Hr/mia
ta (59,7 £ 3,0) t/n — npu C® nonax 500 Hr/MmiIL.
KinbkicTh epUTpPOLIUTIB 3HMXKYBAJlach 3 MigBUIIECH-
HaM rpagauii CO: (2,90 + 0,09) T/n; (2,5 £ 0,1) T/x;
(2,04 £0,09) T/7, Bignosinao, p < 0,05. MCH mninBu-
1IyBaBcs 3 rpagauisgmu piBHiB C®: (27,1 = 0,31) or;
(28,08 £ 0,30) mr, (29,3 = 0,75) 1r, BinnosinHo, p < 0,05.
Yacrka niteii 3 aHeMisimu 3 piBHeM CD mioHan 500 Hr/mi
Oyna 6inbiioto cepen aiteit 3 'MJI nopiBusiHO 3 TJIJI
(x* = 32,3; p < 0,05). Hamu He BCTaHOBJIEHO 3B’3KY
Mix piBHsIMU C®D Ta HasBHICTIO Y XBOpMX iHilliaJIbHO-
TO TiNepIUIacCTUMHOTO CUHIPOMY.

Mu nokazanu, 10 Halbilbla KiJIbKICTb XBOPUX 3
HaJJIMILIKOM 3aJjliza Oyna cepen aiteit 3 mpo-B-TJLJI, T-
I[JIJI tTa 'MJI, HaiiMeHIlIa — i3 «3araJbHUM» TUIIOM
I'JUI ta npe-B-TJIJT (p < 0,05), (tabn. 5). Po3noxain
XBOpHUX 3a BapiaHTaMu Ta piBHeM C® criBmajgae 3 BU-
KMBaHicTIO (IuB. TaoOMI. 1).

PiBui CTo y xBopux Ha I'Jl 3Haxogunamceh B Mexax
HOpPMAaTUBHUX 3HayeHb i gopiBHoOBanu npu [JIJI
(2,24 £ 0,13) r/n, mpu I'MJI — (2,1 £ 0,2) r/n1/1, TAQ
HE€ PO3PI3HSJIUCH MOPIBHSIHO 3i 3I0POBUMU IiTbMU —

metabolism processes in AL patients. At further
stages of patient treatment the situation worsened.
Anemia was normochromic-normocytic with signs
of body iron overload.

According to SF levels the 3 groups of AL children
were formed. Group I included 120 children (36.1 %)
with serum ferritin levels up to 200 ng/ml; group II
consisted of 111 children (33.3 %) with SF level from
200 ng/ml to 500 ng/ml; and in the I1I there were 102
children (30.6 %) with serum ferritin levels over 500
ng/ml. As can be seen, the distribution of patients by
SF gradations was uniform.

It was shown, that hemoglobin level in children with
ALL decreased with SF content escalation (p < 0.05)
and amounted to (78.7 + 2.7) g/l in SF up to 200 ng/ml,
(70.2 £+ 3.1) g/lin SF fluctuation from 200 to 500 ng/ml
and (59.7 = 3.0) g/l in SF more than 500 ng/ml. The
number of erythrocytes decreased with elevations of
the SF gradation: (2.90 = 0.09) T/1, (2.5 = 0.1) T/1,
(2.04 £ 0.09) T/1, respectively (p < 0.05). MCH was
increased with degrees of SF levels: (27.1 £ 0.31) pg,
(28.08 = 0.30) pg, (29.3 £ 0.75) pg, respectively
(p < 0.05). The proportion of anemic children with SF
level more than 500 ng/ml was higher among children
with AML vs. ALL (3* = 32.3; p < 0.05). No relation-
ship was established between SF levels and presence of
initial hyperplastic syndrome in patients.

We showed that the highest number of patients with
iron overload was among the children with pro-B-
ALL, T-ALL and AML, and the lowest — with the
«common» type ALL and pre-B-ALL (p < 0.05)
(Table 5). Distribution of patients by disease variants
and SF level correlates with survival (see Table 1).

STf levels in AL patients fluctuated within the nor-
mative values and were equal in ALL (2.24 £ 0.13) g/1
and AML (2.1 £0.2) g/1, and did not differ compara-
tively with healthy children (2.61 + 0.35) g/1. In a
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Ta6nauusa 5

Po3nopain xeopux 3a pieHem C® noHag 500 Hr/mn Ta BapianTamu [J1

Table 5

Distribution of patients with SF levels over 500 ng/ml and variants of AL

Bapiantu M1
Variants of AL

BinHoweHHs giTel 3 pisHem CO noHap,
500 Hr/mn po BCiX XBOPUX

Ratio of children with SF level over
over 500 ng/ml to all patients

Yacrka giTeii 3 pisnem CO
noHapg, 500 Hr/mn, %

Proportion of children with SF levels
above 500 ng/ml (%)

Mpo-B-TNJ1 / Pro-B-ALL 17/23 739*
«3aranbHuit» Tun 1 / «common» type ALL 45 /224 20,1
Mpe-B-MNN1 / pre-B-ALL 6/29 20,7
T-rN / T-ALL 14 /19 37*
M / AML 20/38 52,6 *
Beboro / total 102 /333 30,6

MpuMiTka. * — pisHNLIA MiX NOKa3HUKOM B Mexax BapiaHTy [J1 nopieHsHo 3 pisHem C® nonag 500 Hr/mn, p < 0,05.
Note. * — difference between the indicator within the variant of AL compared with the level of CF more than 500 ng/ml (p < 0.05).

(2,61 £ 0,35) r/n). Y uBepri xBopux Ha ['JI (y 8 3 33)
KHT 6yB Bumum — (70,2 £ 2,3) %, NOopiBHSHO 3 Tpy-
oo KoHTpomo — (32,7 £2,1) %, p < 0,05. BctaHoBie-
HO 3BOPOTHUI Kopesauiitnuit 38’130k Mixk KHT Ta Bu-
>kxuBaHicTio (15 = -0,45) i XxapakTepoM 3aXBOPIOBAHHSI:
yuM Bumit KHT, TUM KOpoTIla BUKMBAHICTb AMTUHU
Ta OLIbII BUCOKA BipOTiAHICTbH JI€TaJIbHOTO BUMAIKY
(rs = -0,46). 3a HasIBHOCTI y XBOPUX OiJIbII HECITPUSIT-
JIMBUX 32 nepediroM BapiaHTiB [JI 3a TOKa3HUKOM BU-
JKMBAHOCTI, 30Kkpema, rnpo-B-TJIJI, T-TJIJI ta TMJI,
KHT OyB BiporigHo BUILMM MOPiBHSIHO 3 AIiThbMM i3
«3arajabHuUM» TUIIoM Ta Tipe-B-TJIJI (rs = -0,52).

Mu BupiliMIM 3a HeoOXiZHe oXapaKTepu3lyBaTu
SIKICHI MOKa3HUKMU EJIEMEHTIB €pUTPOITHOTO PSIay.
IIposiBu gu3epuTponoe3y B KicTKOBOMY MO3KY Y XBO-
pux Ha ['JI BuByanu go npusHayeHHs XT ta B | roct-
puil mepion 3axBoploBaHHS Ha 33-i AeHb JiKyBaHHS
(3TiAHO 3 MPOTOKOJIOM), KOJIM BiIOYBAJIOCH BiTHOBJICH-
HSI KPOBOTBOPEHHSI MicC/asl epaaukalii NyXJIUHHOIO
KJIOHY, TIpO 110 CBig4uWJja HasSIBHICTb Y BCiX Ialli€HTIB
KJIiHiKO-TeMaToJIOTiYHO1 peMicii.

B eputpobiacrax BpaxoByBaau 10JIb4ACTICTh Ta (Ppar-
MEHTALIO s1aep, MiXKKIITUHHI MiCTKI, PO3PUBU S1I€PHOI
MeMOpaHM, 3epHUCTUI XxpoMaTuH. [Toka3HUKM 3icTaB-
Jisum 3 piBHsIMu CD. AHajiz MartepiajliB IToKa3as, 1110 y
nauieHTiB 3 I'JIJI no nouatky XT mposiBU AU3EpUTPO-
noe3y BusiBsuivcs y (8,3 + 2,4) % Bunankis, Ha 33-i
neHb —y (63,61+4,2) %, y xBopux Ha ['MJI BignoBigHo —
(42,3+4,7) % Tta ( 67,3+ 4,5) %. ToGTO, IPOSIBA AUCTI-
JIa3ii eJIeMeHTIB €pUTPOIAHOI JJAaHKM TeMOIloe3y Ha Jac
BCTAHOBJIEHHSI AiarHO3y Oyau Oilblll BUPAKEHUMU Y
nireit 3 'MJI, nopisusino 3 I'JIJI. [IpuBepTae yBary Toit
(hakT, 110 BIAHOBJIEHHS 1€l JJAaHKUM KPOBOTBOPEHHS
nicasa kypey XT BinOyBanoch 3a HasSIBHOCTI SIKiCHO He-
MOBHOIIIHHMX (DOPM KIIITUH-TIOTIePEeTHUKIB.

quarter of patients with AL (8 out of 33) TS was
higher (70.2 * 2.3) % compared with the control
group (32.7 £ 2.1) % (p < 0.05). The correlation
between TS and survival rate (rs = -0.45), and the
nature of the disease has been established: the high-
er the TS, the shorter the child survival and the
higher likelihood of fatal result (rs = -0.46). At the
presence in patients more unfavorable variants of
AL on the survival rate, in particular, pro-B-ALL,
T-ALL and AML, TS was significantly higher, than
in children with «common» type and pre-B-ALL
(rs = -0.52).

We decided to characterize the qualitative param-
eters of the erythroid lineage elements. Manifes-
tations of bone marrow dyserythropoiesis in patients
with AL were studied prior to start of ChT and in the
first acute period of disease on the 33" day of treat-
ment (according to the treatment protocol), when
restoration of hematopoiesis after eradication of the
tumor clone occured, as indicated by presence of
clinical and hematological remissions in all patients.

The lobules and fragmentation of nuclei, intercellu-
lar bridges, nuclear membrane ruptures, granular chro-
matin were taken into account in erythroblasts. The
indices have been compared with SF levels. The mani-
festations of dyserythropoiesis in ALL patients were
found before ChT start (8,3 = 2,4) %, on day 33 —
(63,6 £4,2) %, in AML patients — (42.3 = 4.7) % and
(67.3 £ 4.5) % respectively. That is, the dysplasia
manifestations of hemopoietic erythroid lineage ele-
ments at the time of diagnosis were more pronounced
in AML children vs. in ALL ones. Attention is drawn
to the fact, that restoration of this hemopoietic line-
age after ChT course occurred in the presence of
qualitatively defective forms of precursor cells.
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PiBui C® B 1ieii nepioa y xsopux Ha [JIJI migBuiyBa-
Juch 3 (218,8 £ 15,8) ur/min no (507,3 £ 46,7) ur/min — y
2,3 paza, y oci6 3 I'MJI — 3 (335,1 £ 37,3) Hr/ma no
(590,2 £ 20,2) ur/mn, y 1,8 pa3a, MOpiBHSAHO 3 iHilliaTb-
Humu (p < 0,05).

[ BCTAaHOBJIEHHS 3B’ 13Ky MixK UKCJIOM I'paHyJ 3aJli3a B
cuaepobiacTax KictkoBoro Mo3Ky, C3 ta Cd Oyiro obcre-
JKeHo 25 miteit 3 roctpumu jeiikemisimu (3 TJIJT — 19, 3
I'MJI — 6). BpaxoBylo4uu BiICYTHICTh Pi3HMII B OKA3HU-
Kax epUTpPOLIMTApHOIL JIJAHKK Ta OOMiHY 3aji3a JiTy, XBOpi
Ha pi3Hi Bapiantu I'JI, 6yam 00’emHaHI B OQHY TPYITY CIIOC-
TepexkeHHs1. Ha yac oOcTexkeHHS AiTh 3HaXOaUInCh y asi
KJIiHIKO-TeMaToJIOTiyHOI peMicii. Marepiaayu mnokasaiu,
1o y nauieHTiB 3 I'JI KiIbKiCTh rpaHyJI 3aj1i3a B CUIepo0-
nactax pocsrana (40,5 £ 9,3) % (B rpyIi HOpPiBHSIHHS —
(12,4 + 1,5) %). Hamu BCTaHOBJIEHO MPSIMUIL KOpPEsi-
LIHWIA 3B’ 130K MiXK YMCJIOM TpaHyJI 3ajliza B €pUTPOITHUX
kiituHax, C3 i CO: rs = 0,79; rs = 0,43, BinnosigHo. Bpa-
XOBYIOUM, 110 3aJ1i30 € METAJIONPOTEIHOM i 3HAXOAUTHCS Y
CO® B ckiani Oinka, pi3HULISI B KoedillieHTaX KOpeJIsiii
MoXe OyTh OoOyMOBJI€Ha 3MiHAMU B OLTKOBOMY CTaHi Y
niteit, gk pe3yasraT X1, Lle minTBepmKyeThcs 3MiHAMU Y
OLIKOBOCUHTE3YIOUiN (DyHKIIIT HeYiHKU Ta OiJIbII HU3bKUM
piBHEM 3arajbHOro OiJIka B CUPOBATLi KPOBi Y XBOPUX —
(61,4 + 1,4) v/, HiXX y rpymi mopiBHAHHS — (68,6 + 2,3) 1/11
(p < 0,05), a Takox aucOaaHCOM aMiHOKMCJIOT B Ceyi.
Kpim Toro, Hamu OyB BCTAaHOBJIEHUI 3BOPOTHMIA KOpe-
JISUIMHUEA 3B’S130K MiXX piBHEM 3arajibHoOro 0ijka B CUpO-
Barui kpoBi Ta CPD (rs = -0,54), 1110, MOXJIUBO, Big0y-
BA€ETBCS 3a PAXYHOK IIepeBaHTaXKEHHSI KYII(EepPOBCHKMX
MakpodariB MeUiHKK1 3a1i30M B yMoBax mpoBeaeHHST XT i
TpaHCcPy3iil KOHLEHTPATIB EpUTPOLIUTIB.

OTpuMaHi HaMU JaHi OO0 BUAY aHEMill y Malli€HTiB
3 I'JI, 30KkpemMa HOpMOXPOMHO-HOPMOIIUTAPHUX, BUCO-
kux piBHiB CD, nigBUILEHHS IPaHyJI 3aj1i3a B CUIePO0-
JlacTax KiCTKOBOTO MO3KY i IIpOSIBIB JU3EPUTPOIIOL3Y
CBiT4yaTh MPO HASIBHICTH SIBUI HEE(PEKTUBHOTO €PUTPO-
mnoesy.

VY 17 xBopux (5,1 %) (3 IJIJ1 — 12, 3 TMJI — 5) Oyna
3HMXKEHA E€KCKpellisl aMiHOKMCIOTU TJILMHY 3 ceyelo.
HediuT 11iel aMiHOKUCIOTH CIIPUSIE TMOPYIIEHHIO Me-
XaHi3MiB TreMor1o0iHi3allii epuTpOUMTIB, 110, BiAINO-
BilHO, BIJIMBa€E Ha (DOPMYBaHHS €JIEMEHTIB epUTPOITHOT
JIAHKU KpOBOTBOpeHHSs. Y 18 xBopux (5,4 %) OyJi0 BUSIB-
JIEHO TiIBUILIEHHS PiBHS TUPEOTPOITHOTO FTOPMOHY TiMo-
dizy — (5,6 £ 0,4) McMO/MJ1, X04a y LUX AiTei KIIiHi4-
HUX MPOSIBiB riNOTUPEO3y He OYJI0.

CepenHi no3u ompomiHeHHs y xBopux Ha [JI, ski
MelIKaJu Ha KOHTaMiHOBaHUX PaJiOHYKJiTaMU Tepu-
Topisix, ctaHoBwiu (2,78 *= 0,10) m3B. [JocToBipHOi
Pi3HMLI MiX J03aMU ONPOMiHEHHSI XBOPUX Ta PETiOHOM,

The SF levels in ALL patients in this period rose
from (218.8 £ 15.8) ng/ml to (507.3 + 46.7) ng/ml
(2.3 times), in persons with AML — from
(335.1 = 37.3) ng/ml to (590.2 = 20.2) ng/ml
(1.8 times) vs. the initial (p < 0.05).

For establishing the relationship between iron
granules number in bone marrow sideroblasts, SI
and SF 25 children with acute leukemia (ALL — 19,
AML — 6) were examined. Given the lack of differ-
ence in the RBC lineage parameters and iron
methabolism, children with different AL variants
were combined into one observation group. At the
time of examination all children were in the phase of
clinical and hematological remission. Data showed
that in the amount of iron granules in patients sider-
oblasts reached (40.5 * 9.3) %, in the comparison
group — (12.4 £+ 1.5) %. We have established a direct
correlation between the number of iron granues in
erythroid cells, SI and SF (rs = 0.79; rs = 0.43,
respectively). Given that iron is a metalloprotein and
it is in SF as part of a protein, the difference in the
correlation coefficients may be due to changes in the
protein state in children as a result of ChT. This is
confirmed by changes in the liver protein synthesis
and the lower level of serum total protein in patients
(61,4 £ 1,4) g/l than in the comparison group
(68,6 £ 2,3) g/l (p < 0,05), as well as imbalance of
amino acids in the urine. In addition, we established
an inverse correlation between the serum total protein
level and SF (rs = -0.54), which may be due to over-
load of liver Kupffer macrophages with iron under
ChT conditions and red blood cells transfusion.

The data we received about anemia type in AL
patients, in particular, their normochromic normo-
cytic character, SF high levels, increased number of
iron granules in bone marrow sideroblasts and man-
ifestations of dyserythropoiesis testify to the pres-
ence of phenomena of ineffective erythropoiesis.

In 17 patients (5,1 %) (with ALL-12, with AML-5),
the urine excretion of glycine amino acid was
reduced. The deficiency of this amino acid promotes
the violation of hemoglobilization mechanism in ery-
throcytes, which, accordingly, affects the formation of
hematopoiesis erythroid lineage elements. In 18
patients (5.4 %), the level of pituitary thyrotropic hor-
mone was increased to (5.6 £ 0.4) uM/ml, although
with no clinical manifestations of hypothyroidism.

Average radiation doses in AL patients, who lived
on radionuclides contaminated territories, were
(2.78 £ 0.10) mSv. There is no definitive difference
between the patients radiation doses and the region,
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Jle BOHU NPOXWBaJKM, He BU3Ha4YeHO. Tak, M03U OII-
POMiHEHHSI MALiE€HTIB, SIKi Oyau kuteasiMu KuiBcbKoi
obmacrti, cranoBunu (4,37 + 0,12) m3B, Kutomup-
cbkoi oonacti — (3,48 £ 0,11) m3B Ta YepHiriBcbKoi —
(0,51 = 0,13) M3B. Mu TakoxX He BCTAHOBUJIU 3B’SI3KY
MiX BIKOM JUTUHU Ha 4yac BCTAHOBJICHHS AiarHO3y, PO3-
TOIiJIOM TIAIliEHTIB 3a BapiaHTamu 3axBopioBanHs (IJ1J1,
I'MJI), noka3zHMKamMu epuTpouutapHoi taHku, C3, CO,
BVDKMBAHICTIO XBOPUX Ta I03aMM OTIPOMiHEHHS.

BUCHOBKU

1. lo3u onpoMiHeHHS TaLi€HTIB, XxBopux Ha ['JI, craHoBu-
Jm: miHiManbHa — 0,093 M3B , MakcumanbHa — 35,0 M3B,
cepenHst — (2,78 = 0,10) M3B, i BOHM HE KOpPETIOBAIMU 3
KJIiHIKO-TreMaToJI0rNYHUMU OKa3HUKAMU, BApiaHTOM XBO-
poou (I'J1JI, T'MJI), Bmictom C3, C® i BLXKMBaHICTIO.

2. B ne6roti IJ1 y miteit pieHb C® monax 500 Hr/mu Ta
TiIepIUIACTUYHMI CUHIPOM YaCTillle BUSIBJISUIACH IIPU
npo-B-TJUI, T-TJIJI i TMJI, Ta y Gi1bIIOCTiI LIUX XBOPUX
peECTPYBANIUCh KiCTKOBO-MO3KOBi PEUMAMBU i OiNbII
KOpOTKa BMIKMBAHICTh, IMTOPIBHSHO 3 MiThMU i3 «3arajb-
Hum» tiriom B-TJIJI Ta npe-B-TJUI (p < 0,05).

3. B inimianprHomy nepiozi I'J1 yacTka miteit 3 aHeMisaMm
3 mepeBaHTaxKeHHsIM 3aiza Oyna Oinbiioo npu ['MIJI,
Hix [JUT (52,6 % nipotu 27,4 %) (> = 32,3; p < 0,05),
BMicT CO migBUIITyBaBCs IPU MPOBEACHHI XiMioTeparTii i
OyB HMXXUHMI 32 TOYATKOBUIA JIUIIE B IEPioJ peMicii, 1110
CBITUMTH MPO MOPYILIEHHS MPOLieciB OOMiHY 3aJi3a B op-
raHi3Mi Ha BCixX eTamnax JeMKeMiuHOro mpolecy, moYynHa-
04U 3 iHiliaJabHOrO, 1Ie J0 MoYaTKy TpaHcdy3iliHol Ta
LUTOCTATUYHOI Tepartii.

4. Y yBepri gireit, xBopux Ha [JI, KHT 6yB mocToBipHO
ButimM — (70,2 £ 2,3) %, MOpiBHSIHO 3 TPYMOI0 KOHTPOJIIO
(32,7 £ 2,1) %. BcraHOBIEHO 3BOPOTHUIA KOPEJSILIIMHIIA
3B’s130K Mixk KHT Ta BrkuBanicTio (s = -0,45) i xapakre-
poM mepe0iry 3axBoproBaHHs: unM BuIM 0yB KHT, Tnm
KOPOTILO0 OyJia BUXKUBAHICTh AUTUHU Ta OiJIbII BUCOKOIO
BipoOrigHicTh JleTabHOro Bunaaky (rs = -0,46). KHT 6yB
BiporigHo BUIIMM y xBopux Ha mipo-B-IJIJI, T-TJIJI Ta
I'MJI, niepebir 3aXxBOpIOBaHHS Y SIKMX OYB OiIbII HECIPH-
SITJIMBUM, TIOPIiBHSIHO 3 JiTbMM i3 «3arajJlbHUM» TUIIOM
I'JIJT Ta mpe-B-TJUI (rs = -0,52).

5. IlposiBu gucriiasii eleMeHTiB €pUTPOHY Ha dvac
BCTAHOBJICHHS JiarHO3y OYyJM OiJNblll BUPAXKEHUMU Y
niteid 3 'MJI, i BimHOBJIEHHS €PUTPOITHOI JJAaHKU Te-
monoe3y miciast mepumoro Kypcy XT BigbyBajioch
SIKICHO HEIMOBHOUIHHUMU €PUTPOITHUMU eJIeMeHTa-
mu npu piBHsIX C® monax 500 ur/ma: npu [T 3
(218,8 + 15,8) ur/mi oo (507,3 + 46,7) Hr/ma, nipu
I'MJI — 3 (335,1 £ 37,3) ar/ma oo (590,2 + 20,2) Hr/Mi
(p <0,05).

where they lived. Thus, the radiation doses of
patients, who were residents of Kyiv region amount-
ed to (4.37 = 0.12) mSv, Zhytomyr region — (3.48 =
0.11) mSy, Chernihiv oblast — (0.51 & 0.13) mSv. We
also did not establish a relationship between the
child age at the time of diagnosis, the distribution of
patients for the disease variants (ALL, AML),
indices of the erythrocytic lineage, SI, SE survival
and radiation doses.

CONCLUSIONS

1. Radiation doses of AL patients were: a minimum
0f 0.093 mSy, a maximum of 35.0 mSy, an average of
(2.78 £ 0.10) mSy, and they did not correlate with
clinical and haematological parameters, disease
variant (ALL, AML), SI, SF and patients survival.
2. In AL debut in children, excess serum iron over
500 ng/ml and hyperplastic syndrome were more
often detected for pro-B-ALL, T-ALL and AML,
and most of these patients had of bone marrow relaps-
es and shorter survival compared with «common»
type B-ALL and pre-B-ALL children (p < 0,05).

3. In AL initial period, the proportion of children with
anemia with iron overload was higher at AML than at
ALL (52.6 % vs 27.4 %) (x* = 32,3) (p < 0.05), SF
concentration increased during chemotherapy and it
was lower than initial one only in remission period,
indicating the violation of iron metabolism processes
in the patients body at all stages of leukemic process,
starting from initial period, before the beginning of
transfusion and cytostatic therapy.

4. In a quarter of children with AL the TS was reli-
ably higher (70.2 £ 2.3) % compared with the con-
trol group (32.7 + 2.1) %. The correlation between
TS and survival rate (rs = -0.45), and the disease
nature was established: the higher TS, the shorter the
child survival and the higher the probability of fatal
result (rs = -0.46). TS was significantly higher in
patients with pro-B-ALL, T-ALL and AML, the
course of these diseases was more unfavorable com-
pared with children with «common» type ALL and
pre-B-ALL (1s = -0.52).

5. The dysplasia manifestations of erythron ele-
ments o at the time of diagnosis were more pro-
nounced in children with AML and recovery of
erythroid lineage of hemopoiesis after the I ChT
course occurred by qualitatively defective ery-
throid elements at SF levels more than 500 ng/ml:
at ALL cases with (218.8 + 15.8) ng/ml to
(507.3 £ 46.7) ng/ml, in AML — (335.1 £ 37.3)
ng/ml to (590.2 & 20.2) ng/ml (p < 0.05).
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6. Y mauienTis 3 I'J1 KiIbKicTb PpaHyJI 3aJ1i3a B CUAEPO0O-
JlacTax KiCTKOBOTO MO3KY OyJia MiABMILIEHOIO i Jocsira-
na (40,5 £9,3) % npotu (12,4 = 1,5) % y rpymi nopis-
HaHHA (p < 0,05). BcranoBneHo mpsiMuil Kopessiiii-
HUI 3B’130K MiX YMCJIOM TpaHyJ] 3ajli3a B epUTpOKa-
pionnTax Ta piBHeM CD (rs = 0,43), 1110 CBiTUUTH PO
HEeraTUBHMI BIUIMB IETIOHOBAHOTO 3ajli3a Ha MpPOIeCU
(byHKIIiIOHYBaHHS €JIeMEHTIB remomnoesy y aiteit 3 IJ1 i
(bopmyBaHHS IBUILL HEE(PEKTUBHOTO €PUTPOIIOEL3Y.
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