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BILJIB BMICTY CUPOBATKOBOTO ®EPUTHHY HA YACTOTY
TA BUJI THOEKIITHO-3ATIAJILHUX YCKJIATHEHD Y TITEN

3 TOCTPUMM JIM®OBJACTHUMM JEMKEMISAMU, JKUTEJIIB
PAJIIOAKTUBHO 3ABPYITHEHUX TEPUTOPII YKPATHUY, TIICJIS
ABAPIi HA YAEC

Merta: BMBUEHHS YacTOTU Ta BUAY baKTepiabHO-rPUOKOBMX YCKNAAHEHD i pe3ynbTaty rocTpux NimgobnacTHux nenkemii
(M) 3 ypaxyBaHHAM BMiCTy CMPOBATKOBOrO GepUTUHY Y AiTel, XUTeNiB paaioakTMBHO 3a6pyaHEHUX TepUTOpiit YkpaiHu
nicns asapii Ha YAEC.

Marepianu Ta metoau. 06cTexeHo 146 fiteit, xBopux Ha [J1J1, xuTenis pagioakTMBHO 3abpyaHeHux Teputopiit (P3T) Yk-
painu. MNepiog cnoctepexeHHs 3a AiTbMu — 15 pokiB. BcraHoBneHHs piarHo3y [J1J1 1 po3nopfin xsopux 3a BapiaHTamu
NPOBOAMANCH 3rifHo 3 FAB-knacudikauieio Ta pesynstatamu iMyHoeHOTUNYBaHHSA 6N1ACTHUX KNiTUH KiCTKOBOTO MO3KY.
XimioTepanis npu3Hayanacb 3a npotokonamu bepniH-®paHkdypT-MioHcTep rpynu (BFM). XBopi o6cTexyBanuch nicns
Tepanii iHaykuii pemicii. OuiHloBanu yacToTy Ta Buf GakTepianbHO-rpMOKOBKX i TOKCMYHUX YCKNagHeHb. BpaxoByBanu
KiNbKiCTb IeTaNbHUX BUNAJKIB 3aNeXHO Bif BiKy XBopux, BapiaHTiB [J1J1 Ta BMicTy cupoBaTkoBoro epututy (CO). Lo3u
OMNPOMiHEHHS Ha KICTKOBMI MO30K Y XBOPUX PO3PAax0BYBaM 3a BeCb TEPMiH iXHbOTO NpoXuBaHHA Ha P3T nicnsa aBapii.
06pobKy OTpMMaHKX MaTepianiB NPOBOAWAM 33 METOAAMMU MATEMATUYHOT CTAaTUCTUKM.

Pesynbratun. 146 xsopux Ha [J1J1 6ynu po3nogineHi 3a BapiaHtamu: 3 npo-B — 21 autuHa (14,4 %), «3aranbHUM» TU-
nom — 97 (66,4 %,) npe-B — 12 (8,2 %), T-M1J1 — 16 (11,0 %). ChopmoBaHo Tpu rpynu 3 ypaxyBaHHsam pisHis CO: I rpy-
na (n=53) — C® go 200 Hr/mn; II rpyna (n = 49) — CO Big 200 Hr/mn go 500 Hr/mn; III rpyna (n = 44) — CO Buwe
500 Hr/mn. PiBeHb reMmornobiHy Ta 4MCNO epUTPOLMTIB B KPOBi 3HMXKYBaNUCs 3 nifBuiieHHsam Bmicty C® (p < 0,05). Bu-
ABNEHWIA NPAMKIA KopenaLiiiHuii 38’330k Mix BMicTom CP i cepeaHim 06'emom eputpouuta (r=0,45; p<0,05). AHemiiy
XBOpMX OyNM HOpMOLMTApPHi. HaliMeHLwa KinbKicTb XBOPUX 3 HAAAMUIWKOM 3ani3a Oyna cepeq Aiteit 3 npe-B-MJ1J1 (1 3 12).
BcTaHoBNEHO 3BOPOTHUI KOPENALiiiHWIA 3B'A30K MiX KOHLEHTpaLiel TpaHChepuHy i cepeaHiM BMiCTOM reMornobiHy B
eputpouuTi (r=-0,6; p< 0,05). Cencuc Ta iHdeKLiT AiNAHKM aHyca yacTiwe cnocTepiranucs y xsopux 3 pisHem CO Buwe
200 Hr/mn. Mepebir nHeBMOHiT ycknagHoBasca npu CP Buwe 500 Hr/mn. MyKo3UTU NOPOXHUHM POTA Ta KULWEYHUKA He
3anexanu Big pieHa CO. Yactota cucteMHMX TOKCMYHKX edeKTiB nicns ximioTepanii nigsuuwysanack npu pisHi CO Buwwe
500 Hr/mn. KinbkicTb netanbHux Bunagkis y gitent npu smicti CO suwwe 500 Hr/mn 3pocTtana maixe BABiyi. binbwicTb
XBOPUX NOMupanu npu BapiaHtax npo-B-M1J1 (15 3 21) ta T-J1J1 (8 3 16). MeHwe giteit noMMpano npu «3arajbHOMy»
tuni 1 (14 3 97 — 14,4 %). Y xBopux Ha npe-B-[J1J1 uncno netanbHMx BUNAAKiB He 3anexano Big pisHiB CP. Mpu «3a-
ranbHomy» Tuni Ta T-MJ1J1 yacTiwe nommpanu AiTM Npu HagAWLWKY 3aniza B opraHiami. CepepHi LO3K ONPOMIHEHHA Ha
KiCTKOBMIt MO30K CTaHOBUAM (4,9 + 0,4) M3B i BOHU He BNAMBaNM HA PeLTY NOKA3HUKIB.

BucHoBKM. Hapgnuwok 3aniza B opraHiami BNAMBA€E Ha 4acToTy, BUA THPEKUIAHWUX YCKNAAHEHb 1 pe3ynbTar rocTpux
nimbo6nacTHUX NeitkeMmiii y AiTeid, wWo noTpebye CBOEYACHOT iarHOCTMKM Ta NpoBefeHHsA NpodinaKTUYHMX 3axopiB.

b«J BpyciioBa Katepuna MuxaiiniBHa, katerina 142@ukr.net
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SERUM FERRITIN CONTENT AND INCIDENCE AND TYPE OF
INFECTIOUS AND INFLAMMATORY COMPLICATIONS IN
CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA,
RESIDING IN RADIOLOGICALLY CONTAMINATED TERRITORIES
OF UKRAINE AFTER THE ChNPP ACCIDENT

Objective. evaluation of the frequency and type of bacterial-fungal complications and outcome of acute lym-
phoblastic leukemia (ALL) taking into account the serum ferritin content in children, residing in radiologically con-
taminated territories (RCT) of Ukraine after the ChNPP accident.

Materials and methods. Pediatric ALL patients (n = 146), residing in RCT of Ukraine, were the study subjects with-
in a survey period of 15 years. The ALL diagnosis and distribution of patients by the disease variants were held
according to the FAB classification and results of immunophenotyping of the bone marrow blast cells. Chemotherapy
(CT) was prescribed according to the Berlin-Frankfurt-Munster group (BFM) protocols. Patients were examined after
the remission induction therapy. Incidence and type of the bacterial-fungal and toxic complications were assessed.
The number of deaths was taken into account depending on the age, ALL variant and serum ferritin (SF) content.
Radiation doses to the bone marrow were calculated for the entire period of stay in RCT after the accident.
Processing of the obtained materials was carried out using the mathematical statistical methods (Student’s and
Spearman’s correlation coefficients, x? Pearson test).

Results. Study subjects were distributed according to the ALL variants, namely pro-B (n = 21, 14.4 %), «general»
type (n = 97, 66.4 %), pre-B (n = 12, 8.2 %), and T-ALL (n = 16, 11.0 %). Three groups were formed taking into
account the SF levels: Group I (n =53) — SF up to 200 ng/ml, Group II (n = 49) — SF from 200 ng/ml to 500 ng/ml,
Group IIT (n = 44) — SF above 500 ng/ml. The blood hemoglobin level and RBC count were decreased along the
increase in SF content (p < 0.05). A direct correlation was found between the SF content and RBC average volume
(r=0.45; p<0.05). Anemia was of a normocytic type. The lowest number of cases with iron overload was among the
children with pre-B-HLL disease variant (1 out of 12). An inverse correlation was established between the transfer-
rin concentration and average hemoglobin contentin RBC (r=-0.6; p< 0.05). Sepsis and infections of the anal area
were more often observed in the patients with SF level above 200 ng/ml. The course of pneumonia was complicat-
ed in case of SF level above 500 ng/ml. The oral cavity and intestinal mucositis did not depend on SF level.
Incidence of the systemic toxic effects after chemotherapy was increased under SF level above 500 ng/ml. The num-
ber of deaths in children with SF levels above 500 ng/ml was almost doubled. Most of the deaths occurred in the
patients with pro-B-ALL (15 out of 21) and T-ALL (8 out of 16) disease variants. Fewer children had died having the
«commony» ALL type (14 out of 97, 14.4 %). The number of deaths in case of pre-B-ALL variant not depended on SF
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levels. The «commony» type and T-ALL patients having got iron overload died more often. The average radiation
doses to the bone marrow were (4.9 + 0.4) mSv and did not affect the remaining parameters.

Conclusions. Iron excess in the body affects the incidence and type of infectious complications both with the out-
come of ALL in children, which requires timely diagnosis and preventive measures.

Key words: children; acute leukemia; infectious-fungal complications; chemotherapy; fatalities; radiation doses to

bone marrow.
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BCTYII

VY mauieHTiB 3 OHKOreMaTOJOTiYHMMHU XBOpPOOaMM,
30KpeMa rOCTpUMMU JIEKeMisIMU, Ha BCiX eTarax JiKy-
BaHHSI MOXYTb BMHUKATU iH(EKUiNHI yCKIagHEeHHS
Pi3HOI €TioJIOri1, 1110 HEeraTUBHO BILJIMBAIOTh Ha ITepe0ir
Jiefikemii. XiMioTepartisi, 1110 IPOBOAUTHLCS 3a CTaHAA-
PTHUMHU IIPOTOKOJAMHU, MIPU3BOIUTH OO MIi€IOCYII-
pecii, ika 00yMOBITIOE XapaKTep XBOpoOU i Moxe OyTh
MPUYNHOIO CMEPTi XBOPOT0, OCOOJIMBO 3 Mi€ETOITHUMU
BapiaHTaMu TrocTpoi Jeikemii [1]. BomHouac cydacHi
OPOTOKOJIM JIIKYBaHHSI reM00J1acTO3iB JO3BOJIUIN A0-
csraTv IMEBHOTO IIporpecy JiKyBaHHS 3a paXyHOK
YacTKOBMX ab0 TMOBHUX peMiciii, ogHaK MpobJieMOoIo
3aJIMIIA0ThC iHMeKIil y xBopux Ha (oHi aemnpecii
IMYHITETY i arpaHyJaoLUTO3Y. [pynow pu3uKy € XBopi 3
(eOpMILHOI0 HEWTPOTIEHIEIO TTiC/IsT MPOBEASHHS 11~
TOCTaTUYHOI Tepanii. OnyucaHo 3MiHU B iMyHHOMY CTa-
TyCi y XBOpUX Ha roctpi JiM@oOaacTHi Jeiikemii, sKi
MPU3BOIATH A0 OaKTepiaJbHUX i TPMOKOBUX iH(MEKIIii,
110 TiABUILYIOTh PU3UK CENTUYHUX YCKIagHEeHb [2].
OCHOBHMMU 30yTHUKaMU iHBa3UBHUX MiKO3iB Y IiTei
3 OHKOTeMAaTOJIOTIYHOIO MATOJOTIE 3aTUIIAI0ThCS
MikpomiteTn pomy Candida [3]. Bimomo, mo ximio-,
panio-, TopMOHaJIbHA Ta iMYHOTepallisl BIUIMBAIOTh Ha
cKJ1ag MikpobioTu moauHu. HacninkaMu 1boro BIiv-
BY € 3MiHM B peajizallil pyHKIiiA MiKkpodhaopu: 3aXuc-
Hiil, iMyHOMOYy/II0I04ili, MeTaboiuHii. Lli 3MiHu MO-
JKYTh ITICUTIOBATH UM OCIa0II0BaTH e(heKT IMPpOoBeIeHOT
teparii. [4]. TpuBai enizoau HEUTPOTIEHIT y MALliEHTIB
€ 9aCTOIO IPUYMHOIO ITOPYIIEHHS CJIM30BOr0 Oap’epy i
PO3MNOBCIOIXKEHHS eHAOTeHHUX 30yIHUKIB [5].

B nditepatypi mIMpOKO OOroBOPIOIOTLCS MUTAHHS
B3a€EMO3B’ 13Ky OOMiHY 3ajli3a Ta 0aKkTepiaabHOI iH(peK-
wii. Bimomo, 110 3ai3o 6epe yyacThb y 6araTboX BHYT-
PIIHBOKIITUHHUX 1 MNO3aKJITUHHUX Ipouecax. Juc-
OajlaHC TOMeOoCTa3y 3aliza MOXe BUKJIMKATU 3arubesb
HOpPMaJIbHUX, a TaKOX 3JI0sIKicCHUX KiThuH [6]. Cig
3a3HAYMTH, 110 HU3KA OakTepiid morpedye 3ajiza ajs
CBOET XKUTTEISIIIBHOCTI [7].

IlepeBaHTaxkeHHS 3aj1i30M OpraHi3mMy 3ryOHO BILJIM-
Ba€ Ha ME3eHXiMaJbHi CTOBOYPOBi KJIIITUHU KiCTKOBO-
ro MO3Ky, III0 MalOTh BHUpillajibHe 3HAYCHHS IS
(yHKIIIOHYBaHHS KpPOBOTBOpPeHHS. HammipHe Hako-

INTRODUCTION

The infectious complications of various etiologies
may occur in the patients with hematological malig-
nancies, in particular with acute leukemia, at all
stages of treatment, which negatively affect the dis-
ease course. Chemotherapy (CT), given according
to the standard protocols, leads to myelosuppres-
sion, which determines the disease nature and can
lead to the patient’s death, especially in myeloid
variants of acute leukemia [1]. At the same time,
administration of modern protocols for the treat-
ment of hemoblastoses have made it possible to
achieve some progress in treatment due to the partial
or complete remissions, but infections in patients
with immune depression and agranulocytosis
remain a problem. Patients with febrile neutropenia
after cytostatic therapy are at risk. Changes in the
immune status of patients with acute lymphoblastic
leukemia have been described, which lead to bacter-
ial and fungal infections increasing the risk of septic
complications [2]. Micromycetes of the genus
Candida remain the main pathogens of invasive
mycoses in children with hematological malignan-
cies [3]. It is known that chemo-, radio-, hormonal
and immunotherapy affect the composition of
human microbiota resulting in its dysfunction fea-
turing the abnormalities in protective, immunomod-
ulatory, and metabolic pathways. These changes can
enhance or weaken the effect of therapy [4].
Prolonged episodes of neutropenia are a frequent
cause of disruption of mucosal barrier and spread of
endogenous pathogens [5].

The relationship between iron metabolism and
bacterial infection is widely discussed in literature.
Iron is known to be involved in many intracellular
and extracellular processes, thus an imbalance in
iron homeostasis can cause the death of both normal
and malignant cells [6]. It should be noted that some
bacteria require iron for their vital activity [7].

Body overload with iron makes a detrimental
effect on mesenchymal stem cells in bone marrow,
which are crucial for hematopoiesis. Excessive accu-
mulation of iron leads to increase in the reactive
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MWYEHHS 3ali3a MPU3BOAUTH 10 MiABUILEHHSI aKTUB-
HUX (OPM KMCHIO, SIKi BilirpatoTb 3HaYHY POJib y 3aTU-
6ei kiTuH [8].

Jlesiki aBTOpU BKa3yl0Th Ha BILIUB ITiABUILIEHOTO PiBHS
3aj1i3a B OpraHi3Mi Ha pe3y/bTar JIelKeMiid. ¥ XBopux Ha
roCTpi JielikeMii, 0cOOJIMBO Mi€a00JaCTHI BapiaHTH, i3
piBHeM cupoBaTkoBoro (epuruny monan 1000 Hr/mu
MOK€e MiIBUIIyBaTUCS YacTOTa JeTAIbHUX BUITAIKIB [9].

3acTocyBaHHSI BHYTPIIIHBOBEHHOTO BBEICHHSI
3aji3a MOPU3BOAUTH OO0 4YMCEJIBHOTO 30iJbIIeHHS
iH(EKIIMHNX YCKIIamHEeHb cepell OHKOJOTIUHMX XBO-
pUX i MiABUIIYE PU3UK CMEPTi XBOPUX Ha TOCTPi Jieii-
KeMii 3 HaIJIMIIKOM 3aJiiza B oprani3Mi [10]. CBoeuac-
He MpU3HAYEeHHsI aHTUOAKTEepiaabHOI Teparlii Ta aaeK-
BaTHa KOMOiHalisl mpenapaTiB BilirpaloTb KJIIOYOBY
pOJIb Y 3HMKEHHI JIeTaIbHUX BUMAAKIB, OB’ SI3aHUX 3
iHeKUiiHUMU yeKIagHeHHsMu [11].

Po3pobku, 1110 cTOoCyroThCs iH(EeKIii y MaluieHTiB 3
OHKOreMaTOJIOTIYHMMU XBOpOOaMu, € aKTyaJlbHUMU.
[Topanpuioro gocaigkeHHS MOTPeOYIOTh MUTAHHS
BIUIMBY BMICTY 3aJli3a Ha epebir rocTpux JIeUKeMiii 3a-
JIEXXHO Bi BiKy OiTeli, BapiaHTiB XBOpOOM, YaCTOTU Ta
BUAY iHDEKIIIMHNX YCKIIaTHEeHb, a TAKOX Ha YacTOTY Jie-
TaJbHUX BUIAAKiB. BidmoBias Ha 11i MUTaHHS 1OIMOMO-
JK€ CBOEUACHO BUSIBJISITH XBOPMX 3 HAUIMIIKOM 3aJTi3a i
MPOBOAMTHU 3aXOIM MPOMITaKTUKK Ta JiKyBaHHSI.

META

BuBueHHs1 yacToTU Ta BUAY OaKTepiabHO-TPUOKO-
BUX YCKJIaJHEHb i pe3yJibTaTy rocTpux JiMdoobaacT-
aux nevikemiit (I'JIJI) 3 ypaxyBaHHSIM BMiCTy CHUpO-
BAaTKOBOTO (DEPUTHUHY Y IiTE€M, XKUTEJIB paJioaKTUBHO
3a0pyIHEHUX TEepUTOpili YKpaiHu Micjisg aBapii Ha
YAEC.

MATEPIAJIN TA METOJIHN

O6cTexeHo 146 nmiteii, xsopux Ha I'J1JI, Bikom Binm 3 mo
18 pokiB. Hitu Oyau kutensimu KuiBcbkoi, 2Kuto-
MuUpcbkol Ta UYepHiriBcbkoi obnacteid YkpaiHu.
Ilepion cocTepexxeHHs 3a IiThMU CTAHOBUB 15 pokiB
(3 1996 poky mo 2021 pik).

Hiarno3s I'JIJI i po3noain XBopux 3a BapiaHTaMu BCTa-
HOBJTIOBaJIM 3TrimHo 3 FAB-kmacudikamiero ta pe3yib-
TaTaMu iMYHO(EHOTUNYBaHHSA OJACTHUX KIIITUH
KicTKOBOro Mo3Kky. HociakeHHs MTpOBOAWIN Y Biaidi
KJiHiyHO1 iMmyHousorii IKP (3aBimyBau Bigminy - akam.
HAMH VYkpainn JI. A. ba3suka). Ximioreparriio (XT)
MPOBOAMIIM 3a TIpoToKoJiamMu bepnin-Ppankdypr-
Miouctep rpynu (BFM). XBopux obcTexyBanud Ta
JIIKYBaJIM Yy BiJIiJIEeHHI padialiiiHOI reMaToJI0ril AUTS-
yoro Biky KiiHiku HHIIPMTO.

oxygen species, which play a significant role in cell
death [8].

Some authors report the influence of elevated
iron levels in the body on leukemia outcome. There
may be an increased incidence of deaths in the
acute leukemia patients, especially in its myelo-
blastic variants, if serum ferritin (SF) level is over
1000 ng/ml, [9].

Intravenous administration of the iron medica-
tions leads to a numerical increase in infectious
complications among cancer patients and elevated
death risk in acute leukemia patients having got the
iron overload [10]. Timely administration of anti-
bacterial therapy and adequate combination of drugs
are of a key role in reducing the death cases associ-
ated with infectious complications [11].

Developments related to infections in the patients
with hematological malignancies are relevant.
Further research is required to determine the impact
of iron content on a course of acute leukemia
depending on the age of the children, disease vari-
ants, incidence and type of infectious complica-
tions, as well as on the frequency of deaths.
Response to these issues will help to identify the
patients with iron overload in a timely manner and
administer the preventive and curative measures.

OBJECTIVE

Evaluation of the frequency and type of bacterial-
fungal complications and outcome of acute lym-
phoblastic leukemia (ALL) taking into account the
serum ferritin content in children, residing in radio-
logically contaminated territories (RCT) of Ukraine
after the ChNPP accident.

MATERIALS AND METHODS
The ALL pediatric patients (n = 146) aged 3 to 18
years were examined. Children were residents of the
Kyiv, Zhytomyr and Chernihiv regions of Ukraine.
The survey period was 15 years (from 1996 to 2021).
The ALL diagnosis was established and distribution
of patients by the disease variants was held according to
the FAB classification and results of immunopheno-
typing of bone marrow blast cells. The study was con-
ducted at the Department of Clinical Immunology of
the Institute of Clinical Radiology (Head Department
academician of the National Academy of Medical
Sciences of Ukraine D. A. Bazyka). CT was prescribed
according to the Berlin-Frankfurt-Munster group
(BFM) protocols. Patients were examined and treated
at the Department of Pediatric Radiation Hematology
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BuBuanu yactoTy Ta BuA OakTepialbHO-TPUOKOBUX
Ta TOKCUYHMX YCKJIaAHEeHb. [neHTudikalito BuaiieHux
30yIHUKIB TMPOBOJUIM HAa aBTOMAaTUYHOMY aHai3a-
topi Vitek 2 Compact (PpaHnuis).

BpaxoByBasii KiJIbKiCTh JIETaJIbHUX BUITAIKiB 3aJ1€X-
HO Bif Biky xBopux, BapianTiB I'JIJI Ta BMicTy cupoBat-
KoBoro ¢eputnny (CD).

IMoxa3nuku nepudepruIHoi KpoBi JOCTIIKyBaIu Ha
aBTOMaTMYHOMY remoaHatizatopi  MicroCC-18
(CIIA). Mienorpamu aiTeil migpaxoByBalu B CBIiTJIO-
BoMy Mikpockomi (30inpmenHs x1000) micas 3a6apB-
JieHHs npernaparis 3a [1anenreiimom. C® gocmimxkysa-
qu panioimyHHuM wmetoaoMm (RIA-Kits). lo3u om-
POMiHEHHSI Ha KiCTKOBUIA MO30K Y XBOPUX PO3PaXOBy-
BaJi 3a BeCh TEPMiH IXHbOTO MpoxumBaHHSI Ha P3T
micis aBapii [12].

OOpoOKy OTpUMaHUX MaTepiajiB MPOBOAUIN METO-
JaMy MaTeMaTU4YHOI CTaTUCTUKW 3 BUKOPUCTAaHHSIM
koediuienTiB Kopensuii Cr’iogenrta, CrnipmeHa, 2
kputepito ITipcona.

PE3VYJIBTATU TA OBI'OBOPEHHS

Posnonin 146 xsopux Ha I'JIJ1 3a iMyHOhEHOTUITOBM-
MM BapiaHTaMu OyB Takuii: 3 mpo-B — 21 (14,4 %), «3a-
rajlbHUM» TUIIOM — 97 (66,4 %), ipe-B — 12 (8,2 %),
T-TJIJT — 16 (11,0 %). 3 ypaxyBaHHgaM piBHiB CD
(B Tpamamigx) copmoBaHo Tpu rpynu. B I rpymy
yBiinIo 53 putuHu, y gxkux piseHb CO 0yB 10
200 ur/mn, (173,5 £ 12,6) ur/mi; 11 rpyny cknaganu
49 nireit 3 piBHemM C® Bix 200 ur/ma go 500 Hr/mi,
(398,7 £ 16,7) ur/mu; B 111 rpyni 6yno 44 xBopux 3
piBHeM C® Bume 500 ur/mi, (735,9 + 19,3) Hr/mi.
Posnmopin mamieHTiB B Trpynax OyB piBHOMipHUIA
(36,3 %, 33,6 %, 30,1 %, BignmoBinHO). XJIOMUKKIB
oyno 84 (57,5 %), niBuar — 62 (42,5 %), (Tadn. 1).
BpaxoByBanu Bik XBOpHX Ha yac BCTAHOBJIEHHS Jiar-
Ho3y. iteit o 6 pokis 6yio0 85 (58,2 %), Big 6 mo 12
pokiB — 39 (26,7 %), crapiue 12 pokiB — 22 mauieHTH
(15,1 %).

of the Clinic of the National Research Center for
Radiation Medicine, Hematology and Oncology.
Incidence and type of the bacterial-fungal and
toxic complications were studied. Identification of
the isolated pathogens was carried out on the Vitek 2
Compact automatic analyzer (France).
Number of deaths was taken into account depending
on the age of patients, ALL variant, and SF content.
Peripheral blood parameters were assayed on the
MisroCC-18 automatic hemoanalyzer (USA).
Myelograms were counted through a light microscope
(x1000 magnification) upon staining the preparations
by Pappenheim. SF was measured by the radioim-
munoassay method (RIA-Kits). Radiation doses to
bone marrow were calculated for the entire period of
stay of subjects in RCT after the accident [12].
Processing of the obtained data was carried out by
methods of mathematical statistics using the
Student’s and Spearman’s correlation coefficients,
and Pearson’s 2 test.

RESULTS AND DISCUSSION

Distribution of the ALL patients (n = 146) by
immunophenotypic variants was as follows: pro-B
(n = 21, 14.4 %), «general» type (n = 97, 66.4 %),
pre-B (n=12,8.2 %), and T-ALL (n =16, 11.0 %).
Taking into account the SF levels (in gradations), the
3 groups were formed: Group I (n = 53) with SF level
up to 200 ng/ml ((173.5 £+ 12.6) ng/ml), Group II
(n = 49) with SF level from 200 ng/ml to 500 ng/ml
((398.7 £ 16.7) ng/ml), and group III (n = 44) with
SF level above 500 ng/ml ((735.9 = 19.3) ng/ml).
There was a uniform distribution of patients by the
groups, namely 36.3 %, 33.6 %, and 30.1 %, respec-
tively. There were 84 boys (57.5 %), 62 girls (42.5 %)
(Table 1). Age of the patients at the time of diagnosis
was taken into account. There were 85 (58.2 %) chil-
dren under 6 years old, 39 (26.7 %) of them from 6 to
12 years old, and 22 (15.1 %) over 12 years old.

Ta6nauusa 1
Posnopin xsopux 3anexHo Bia piBHiB CP (B rpapauiax) Ta cTari xeopux
Table 1
Distribution of patients by the SF level (in grades) and gender
0GCcTexeHi nayieHTH PiseHb C®, ur/mn // SF, ng/ml Bcboro
Study subiect 10 200 / < 200 200-500 suwe 500 / > 500 Al
udy subjects abc.4./n % abc.4./n % abc.y4./n % abc.y4./n %
Xnonuukm / boys 30 35,7 28 33,3 26 31,0 84 57,5
[Jisyara / girls 23 37,1 21 33,9 18 29,0 62 42,5
Beboro / total 53 36,3 49 33,6 44 30,1 146 100
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IToxa3HMKYU epUTPOLIUTAPHOI TJAHKM Y ATl 3amexka-
nu Bix piBHiB C®. PiBeHb reMOIIo0iHy B KPOBi 3HIKY-
BaBcd 3 miaBuIIeHHIM BMicTy CD (B Tpamalnisx), 30K-
pema, (79,7 = 1,8) v/, (70,8 = 2,0) r/m, (62,7 + 2,1) r/m1,
BigmosinHo (p < 0,05). AnanoriyHa cuTyalis OyJja
BiITHOCHO 4MCJa €pUTPOLMTIB, KiAbKiCTb SIKUX TOPiB-
HioBana (2,90 £ 0,09) - 10%/x1, (2,5 £ 0,1) - 10"/n,
(2,04 £ 0,09) - 10"/n, BignosinHo (p < 0,05). BusiBie-
HUI IPSIMUIA KOpEALinHUE 3B’ 130K Mixk BMicTom CD
i cepeaHiM 06’emoM eputpoumTta (r = 0,45; p < 0,05).
CepenHiii BMiCT TeMOTJIO0iHY B €pUTPOLINTI 301TbIITy-
BaBcd 3 MigBuIeHHIM rpagawii CP: (27,10 £ 0,31) nr,
(28,7 £0,3) mr, (29,90 £ 0,25) mr, BinnosigHo, p < 0,05.
AHeMil y XBopux OyJIM HOPMOLIMTAPHi.

IIono BapianTiB I'JIJI, TO HaliMeHIIA KiJIbKiCTh XBO-
pUX 3 HAIUIMILIKOM 3aii3a Oyna 'y aitei 3 mpe-B-TJIJT (1
3 12). YncenpHicTh AiTeit 3a pemrorw BapiaHTiB [JLJI
npu BmicTi CO® Bume 500 HI/MIJI He PO3pi3HSIACh.

BwmicT TpaHchepuHy B cupoBartiii KpoBi y 65 XBOpUX
He 3aJIexKaB Bil BapiaHTy TOCTpoi JieliKeMii, MepeBUIILy-
BaB HOpPMaTUBHI piBHi i ctaHoBUB (3,93 + 0,20) r/n
npotu (2,8 = 0,3) r/n. BusBieHo npsMuii Kope-
JISIAHWT 3B’ 130K MiXXK BMiCTOM TpaHchepuHY, piBHEM
TeMOTJIO0IHY i KiJIbKICTIO €pUTPOLIUTIB B KPOBi Y AiTel
(r = 0,930 ta r = 0,901, BimnosizHO). BcTtaHOBIEHO
3BOPOTHUI KOPEJSLIMHUNA 3B’ 130K MiXK KOHLIEHTpAaLli-
€10 TpaHchepUHy i cepeaHiM BMiCTOM IeMOIJIo0iHY B
eputpoumTi (r =-0,6; p <0,05).

IlpoBeneHoO aHaji3 4acTOTM BUHUKHEHHS Oak-
TepiaJlbHMUX i TPUOKOBUX YCKJIAAHEHb Ta BUIOBOIO
ckiagy 30yIHMKIB y XBOpPUX 3aJIeXXHO Bil rpagaLiid
piBHiB C®. VY niteit Oyj10 BUSIBJIEHO TaKi OaKTepiasbHi
30yIHUKM iH(EKIiiTHO-3aMmaJbHUX YCKJIaIHEHb: Sta-
phylococcus aureus, Streptococcus pyogenes, Escherichia
coli, IKi A7 CBOEI XUTTEMISNILHOCTI ITOTPEOYIOThH
3aniza. Kpim Toro, y TpeTMHM AiTeli BUSBISIUCH APiKI-
>xononioHi rpudu pony Candida, nepeBaxHo Candida
albicans.

B Tabnuui 2 mpencrtaBieHi iH(EKIiMHO-3amaabHi
YCKJIaIHEHHSI, 1iarHOCTOBaHI MPOTSATOM JOCTiIKEHHS,
3 ypaxyBaHHsM piBHIB C®. Cernicuc Ta iH(eKIIil JiTsH-
KM aHyca JacTillle CIIOCTEePirajaucs y XBOpUX 3 piBHEM
CO Bume 200 ur/mi. Iepebir MHEBMOHII YCKIIaIHIO-
BaBcs nipu rpagauii C® puie 500 Hr/mi. MykKo3uTu
MOPOXHUHY poTa Ta KUIIEYHMKA He 3aJiexXajld Bil
piBasg C®. Illomo tokcnmuHux edexriB X1, To BoHU
BiporinHo migBuuryBasivchk npu piBHi C® Buie 500
Hr/mi (p < 0,05).

Crin BKa3zaTu, 110 Ha KOXXHY AUTHUHY Npunagaio 1,34
KOMOiHOBaHMX OakTepiaabHUX iHGekwin. YacTime y
XBOPUX CEINCUC MOEAHYBABCS 3 iH(MEKUIsIMUA HiISTHKU

Parameters of the RBC branch depended on the SF
levels. The blood content of hemoglobin decreased
with increasing the SF content (in gradations), namely
(79.7 £ 1.8) g/, (70.8 = 2.0) g/1, and (62.7 £ 2.1) g/I,
respectively (p < 0.05). There was a similar pattern in
the RBC count, featuring the values of (2.90 *
0.09) - 10"/1, (2.5 £ 0.1) - 10"%/1, and (2.04 =+
0.09) - 10%2/1, respectively (p < 0.05). A direct corre-
lation was found between the SF content and average
RBC volume (r = 0.45; p < 0.05). The average hemo-
globin content in erythrocyte increased with increasing
the SF gradation ((27.10 = 0.31) pg, (28.7 £ 0.3) pg,
and (29.90 = 0.25) pg, respectively) (p < 0.05). Ane-
mia in the patients was of a normocytic type.

Regarding the ALL variants, the lowest number of
iron overload cases was in children with pre-B-ALL
(1 out of 12). There was no difference in the number
of children with the remaining ALL variants under
SF content above 500 ng/ml.

Serum transferrin content in the 65 patients did
not depend on the variant of acute leukemia and
exceeded the norm being (3.93 * 0.20) g/1 versus
(2.8 = 0.3) g/l. A direct correlation was found
between the content of transferrin, hemoglobin level
and RBC count (r=10.930 and r = 0.901, respective-
ly). An inverse correlation was established between
the concentration of transferrin and average content
of hemoglobin in erythrocyte (r = -0.6; p < 0.05).

Incidence of the bacterial and fungal complica-
tions and the species composition of pathogens were
analyzed depending on gradations of SF levels. Such
bacterial pathogens of infectious and inflammatory
complications as Staphylococcus aureus, Streptococ-
cus pyogenes, Escherichia coli, all of which require
iron for their vital activity, were isolated in children.
In addition, the yeast-like fungi of the genus
Candida, mainly Candida albicans, were detected in
a third of children.

Table 2 presents the infectious and inflammatory
complications that were diagnosed during the study,
taking into account SF levels. Sepsis and infections
of the anal area were more often observed in the
patients with SF levels above 200 ng/ml. The course
of pneumonia was complicated under SF gradations
above 500 ng/ml. Mucositis of the oral cavity and
intestines did not depend on SF level. As for the
toxic effects of CT, they significantly increased
under SF levels above 500 ng/ml (p < 0.05).

It should be noted that each child had in average
1.34 combined bacterial infections. More often the
sepsis was combined with infections of the anal area.
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Ta6auuysa 2

Po3nopin xsopux Ha M1 3a ycknapHeHHAMM Ta piBHAMKU CP (B rpapauisx)

Table 2

Complications and SF levels (in gradations) in ALL patients

YcknagHeHHs

Pisexb C®, ur/mn // SF, ng/ml

L 8o 200 /<200, n =53 200-500, n =49 Buwe 500 /> 500, n = 44
Complications S o S
abc.4./n % abc.4./n % ab6c.4./n %
bakrepianbHi Ta rpnbkosi / bacterial and fungal
Cencwuc / Sepsis, n =19 3* 5,7 7 14,3 9 20,5
lMHeBMoHis / pneumonia, n = 30 8* 15,1 7 14,3 15 34,1
Myko3uTi CM30BOTI MOPOXHUHM POTOrNOTKM, N = 55 18 33,9 16 32,7 21 477
Oropharyngeal mucositis
MykoauTi kuweyHuka / intestinal mucositis, n = 23 8 15,1 8 16,3 7 15,9
IHdeKuii AinsHK aHyca Ta npoMexuHn, n = 14 2* 3,8 4x* 8,2 18,2
Anal area and perineum infections
TokcwnyHi / toxic
l'enatut / hepatitis, n = 25 4* 75 5 10,2 16 36,4
MaHkpeatuT / pancreatitis, n = 6 2* 3,8 1** 2,0 3 6,8
Cucremi / systemic, n = 10 2* 3,8 2 4.1 6 13,6

Mpumitku. *PisHuug Mix nokasHukom npu piexi CP ao 200 Hr/mn Ta Buwe 500 Hr/mn (32 x2), (p < 0,05); **pisHuLs Mix nokasHukom npu pisHi Cd 200-500 Hr/mn Ta BuLLe

500 Hr/mn (32 %2), (p < 0,05)

Notes. *Difference in SF level up to 200 ng/ml and above 500 ng/ml (by the 2), (p < 0.05); **difference in SF level up to 200 ng/ml — 500 ng/ml and above 500 ng/ml (by the %2),

(p<0.05)

aHyca. Y Mali€HTiB 3 MyKO3UTaMU KUIIIEYHUKA iM TIepe-
JTyBaJTA MPOSIBY HA CJIM30BUX 00OJIOHKAX POTOTJTIOTKH.

OxkpeMy TpyITy cKiaiam 41 xBopuit, y IKnX He OyJto Oak-
TepiaJIbHUX i CENNTUYHUX YCKJIaIHEHb, a JIMIIIe TOKCUYHI
(rermaTuTH, MaHKpPEaTUTU Ta CUCTEMHI). Y MAalli€HTIB Bia-
Miyanaach pe3uCTeHTHICTb A0 X T Ta Mmic/ast HUTOCTaTUYHOL
MieJiocyrpecii BiTHOBJIEHHSI KiCTKOBOIO MO3KY Bif0yBa-
JIOCh 3a MaTOJIOTIYHMM TUTIOM (J1iM(OOIACTHUMU eJie-
MeHTamM). Hucso aireii i3 pe3aucTeHTHicTio 10 X T Mano
3HauyIicTs npu piBHI CO Buie 500 Hr/Mi (p < 0,05).

Hamu oliiHeHa KiJIbKIiCTh JeTaJlbHUX BUMNAAKIB Y di-
Teil 3aJIexKHO Bif BiKy Ha yac BCTAHOBJICHHS HiarHO3Y,
iMmyHodeHotunoBux BapianTiB [JIJI ta piBHiB CO.

He BcTaHOBJIEHO CTATUCTUYHOI Pi3HUILI B pO3MOILTI
JIeTaJlbHMX BUMAIKIB y JIiTel 3 ypaxyBaHHSIM iX IpHU-
YETHOCTI 10 BiKOBUX Tpym (Tad. 3).

KinbKicTh JeTaaTbHUX BUTIAJKIB Y NiT€l HE pPO3pi3HSI-
nach ripu piBHsIX CP 1o 200 Hr/mn ta Big 200 Hr/mit 10
500 ur/min. OpgHak, nipu BmicTi CO Buiie 500 Hr/mi
YICJIO TOMEPJIMX XBOPUX 3POCTaI0 Maiike B IBiYi.

lomo jeTtanbHUX BUIAAKIB y HiTeil 3ajexKHO Bil
BapianTiB I'JIJ1 i rpaganiit CD, To 6inbIlre giTeil TOMM-
panu 3a HagBHOCTI TIpo-B-TJIJI (15 3 21) Ta T-TJIJI
(8 3 16). Ilpu ipo-B-I'J1JI unciio netaabHUX BUITAIKiB
He 3ayiexkaso Bin rpanaiiit CO. MeHiie niteii momupa-
J0 npu «3aragbHoMy» turi TJIT (14 3 97 — 14,4 %).
ITpu «3aranbHomy» Tumni Ta T-TJIJI yacrie noMmupanu

(1) 316

The intestinal mucositis was preceded by the
involvement of oropharyngeal mucous membranes.

There was a separate group (n = 41) with no bac-
terial or septic complications, but with toxic ones
(hepatitis, pancreatitis, and systemic). Resistance to
CT was present and bone marrow recovery occurred
according to the pathological type (lymphoblastic
elements) upon cytostatic myelosuppression.
Number of cases of resistance to CT was significant
at SF levels above 500 ng/ml (p < 0.05).

We estimated the number of deaths in children
depending on age at diagnosis, immunophenotypic
variants of ALL and SF levels.

No statistical difference was found in the distribution
of deaths, taking into account the age group (Table 3).

The number of deaths did not differ at SF levels up
to 200 ng/ml and from 200 ng/ml to 500 ng/ml.
However, at SF levels above 500 ng/ml the number
of deceased patients increased almost twice.

Regarding the death cases depending on the ALL
variants and SF gradations, more children died hav-
ing pro-B-ALL (15 out of 21) and T-ALL variants
(8 out of 16). In pro-B-ALL the number of deaths
did not depend on SF gradations. Fewer children
died having the «general>» ALL type (14 out of 97,
14.4 %). Children with the «general» type and T-ALL
variant died more often having iron excess in the
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Ta6nuusa 3
Po3nopin netanbHux BMNaaKie 3anexHo Bip piBHiB CP (B rpapauisax) Ta Biky xsopux

Table 3
Death cases depending on SF levels (in gradations) and age

Fpynu xBopux pjtei PiseHb C®, ur/mn // SF, ng/ml
Groups of patients 8o 200 /< 200 200-500 Buwe 500 / > 500

KinbKicTb netanbHWX BUNAAKIB Y AiTei pisHuX BiKOBMX rpyn 3anexHo Bif rpapauin CO
Number of deaths in children of different age groups depending on SF gradations

Litv 0o 6 pokie / up to 6 years old, n = 85 4 6 10
[Jimv Big 6 1o 12 pokie / from 6 to 12 years old, n = 39 4 3 4
[Jitv crapui 3a 12 pokiB / older than 12 years n = 22 3 2 5
Bcworo netanbHux Bunapkis / all deaths, n = 41 11 11 19*
MpumiTka. *Pi3HNLIA MiX YCNOM NeTabHUX BUNAKIB Y AiTeid npu pisHi CP suwie 500 Hr/mn, (p < 0,05)
Note. *Difference in deaths number under the SF level over 500 ng/ml (p < 0.05)
Ta6nauus 4
Po3nopin netanbHux BMNaaKiB 3anexHo Bip piBHiB CP (B rpapauisx) Ta BapiauTis M
Table 4
Deaths depending on SF levels (in gradations) and ALL variants
PiseHb CP, ur/mn // SF, ng/ml Bcboro
Bapiantu I no 200 / < 200 200-500 uwe 500 / > 500 Al
BCi AiTh  netanbHi  BCi gitn netanbHi  BCi AiTM  NeTanbHi  BCi AiTM  neTanbHi
ALL variants BUNAAKK BUNAAKK BUNAAKK BUNAAKK
all subjects deaths all subjects deaths all subjects deaths all subjects deaths

Mpo-B / pro-B 4 3 6 5 1 7 21 15
3aranbHuii / «general» 39 5 33 3 25 6* 97 14
[pe-B / pre-B 7 2 4 1 1 1 12 4
T 3 1 6 2 7 5* 16 8

abc. y. /n 53 1 49 1 44 19* 146 4
3aranom / total % 20,7 22,4 432" 2,1

Mpumitka. *PigHuULS MiX YMCTIOM NeTanbHux BUNAAKIB Y AiTeit npu pisti CP suwe 500 Hr/mn B Mexax BapiaxTis [T (3a %2), (p < 0,05)
Note. *Difference in number of deaths under SF level above 500 ng/ml within ALL variants (by the %2), (p < 0.05)

Ta6nuuysa 5
[lo3n onpoMiHeHHA Ha KiCTKOBMIA MO30K y xBopux Ha 1)1 3anexHo Bip piBHa CP (B rpapauisx) (M £ m)

Table 5
Radiation doses to bone marrow in ALL patients depending on SF levels (in gradations) (M + m)

Moka3Huku Pisexb C®, ur/mn // SF, ng/ml
Parameters 8o 200 /< 200 200-500 Buwe 500 / > 500
Yucno gitent / number of children, n = 57 15 22 20

1031 ONPOMIHEHHS! Ha KICTKOBMIA MO30K, M3B

Bone marrow radiation dose, mSv 47£05 5207 4904

JiTH TIpu HamuiuKy 3ajiza B opradismi (III rpagamisi  body (gradation III of SF level). We consider incor-
piBHs1 C®). HekopeKTHO poOMTM BUCHOBOK CTOCOBHO  rect to draw a conclusion regarding the pre-B-ALL

npe-B-TJIJI yuepe3 HeuncaeHHICTb BUOipKH (Tad. 4). variant due to the small sample (Table 4).

B Ttabnuui 5 mpexacraBiieHi J03M OIPOMiHEHHSI Ha Radiation doses to bone marrow in ALL patients
KicTkoBuii Mo30K xBopux Ha IJIJI 3amexxHo Binm piBHiB  depending on SF levels are shown in Table 5. The
CO®. Cepenni no3u ctaHoBwu (4,9 + 0,4) m3B. average doses were (4.9 + 0.4) mSv.

He BcTaHOBIEHO KOPEISILIAHOIO 3B’I3KYy MiX piBHEM No correlation was found between the SF level,

C®, yncioM ycKIIagHeHb i JIeTaTbHUX BUTIAAKIB Y AiTeli 3a-  number of complications and death cases depend-
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JIEXKHO BiJl 103 OMPOMiHEHHSI Ha KiCTKOBUIA MO30K. Oi-
Hak /1032 OITPOMiHEHHSI MPSIMO KOpeJTtoBaia 3 BIKOM XBO-
pUX, 1110 € 1IiIKOM 3aKoHoMipHMM (7 = 0,38; p < 0,05).

BUCHOBKU

1.V niteit 3 IT'JIJI BMicT reMoryio0iHy i YUCIO €pUTPO-
LUTIB B TiepudepUyHiii KpoBi 3HUXYBAJIUCh 3 ITiIBU-
meHHsaM piBHsI CO (B rpaganisax xo 200 Hr/m, Big 200
1o 500 ur/mi, Buie 500 Hr/mi) i cknamanu (79,7 +
1,8) r/m, (70,8 £ 2,0) r/7, (62,7 £ 2,1) 1/, BiomosinHO
(p <0,05) Ta (2,90 £0,09) - 10"*/m1, (2,5 £ 0,1) - 10'2/7,
(2,04 £ 0,09) - 10"/n, BignmosinHo (p < 0,05), 1110 MOT-
pedyBajio OUTbII YacTUX TpaHChy3iii KOHIIEHTpaTiB
€PUTPOLIUTIB MTPU HAJUTUIIKY 3ajTi3a.

2. Pisenp C® Bume 500 Hr/mMa moxe OyTH imeH-
TU(DIKOBAHUN SIK MapKep HECHPUSITIUBOIO MPOTHO3Y
nepebiry 3aXxBoproBaHHS, 110 OB’ SI3aHU 3 iH(eKIIii-
HO-3anaJbHUMU YCKJIaTHEHHSIMU.

3. bakrepianbHO-TPUOKOBI YyCKIIagHEHHS, 30KpeMa
Cerncuc Ta MpoLIeCH B AiISHII aHyca, JacTillle CITOC-
Tepiraauch y xBopux 3 piBHem C®P Buie 200 Hr/MI;
nepedir mHeBMOHII noripuryBaBcs 1ipu piBHI C® Buiie
500 Hr/MJ1; MyKO3UTH MOPOXHUHYU pOTa Ta KUIIEUYHH-
Ka He 3ajexanu Bim piBHg C®D. TokcuuHi edekTu
nicns XT Oyau xapaKTepHUMMU JJIsI TTALli€EHTIB 3 piBHEM
C® ume 500 ur/mi (p < 0,05).

4. Yncno netanbHUX BUNIAAKIB y miteit 3 [J1JI vHe Bigpis-
Hsocs npu piBHsIx C® mo 200 ur/ma (20,7 %) Ta Bin
200 ur/mo o 500 Hr/mi (22,4 %); KiIbKiCTb TTOMEPIINX
nigBumyBanack mpu BMicTi CO Bume 500 Hr/mi
(43,2 %) (p < 0,05). Bingblre XBopUX ITOMUPAIO IIPU
npo-B-TJIJI (153 21) ta T- I'J1JI (8 3 16), MeHIIe — 1Ipu
«3aranpHoMy» Tumi TJIJT (14 3 97 — 14,4 %). Cepen
xBopux Ha npo-B-TJIJI neTanbHi BUNaakuy He 3ajiexa-
s Bin piBast CD. Ipu «3aranbHoMy» it ta T-TJ1J1
yacTillle MoMUpaad IiTU MpU HaJIUILIKY 3ajli3a B Op-
raHizmi.

5. CepeaHi 103U Ha KiCTKOBUI MO30K CTaHOBWJIU
(4,9 = 0,4) m3B. 1031 OIpPOMiHEHHS HE 3aJIeXKald Bil
piBHiB C® i migBUIYBaJIMCh 3 BIKOM XBOPMX, IO €
LIJIKOM 3aKOHOMipHUM.

CNMUCOK BUKOPUCTAHUX OAXEPEN

1. Immune composition and its association with hematologic reco-
very after chemotherapeutic injury in acute myeloid leukemia /
K. J. G. Kenswil, P. Pisterzi, J. Feyen et al. Exp. Hematol. 2022.
Vol. 105. P. 32-38.e2. DOI: 10.1016/j.exphem.2021.11.003.

2. Logan C., Koura D., Taplitz R. Updates in infection risk and manage-
ment in acute leukemia. Hematology Am. Soc. Hematol. Educ.
Program. 2020. Vol. 2020, no. 1. P. 135-139. DOI: 10.1182/hema-
tology.2020000098.

ing on radiation dose to bone marrow. However,
radiation dose directly correlated with the age of
patients, being quite natural (= 0.38; p < 0.05).

CONCLUSIONS

1. The hemoglobin content and RBC count in peri-
pheral blood of children with ALL decreased with in-
creasing the SF level (in gradations up to 200 ng/ml,
from 200 to 500 ng/ml, and above 500 ng/ml) being
(79.7 £ 1.8) g/1, (70.8 £ 2.0) g/1, (62.7 + 2.1) g/I,
respectively (p < 0.05) and (2.90 £ 0.09) - 10"/,
(2.5 0.1) - 10™/1, (2.04 £ 0.09) - 10'%/1, respectively
(p <0.05), which required more frequent transfusions
of erythrocyte concentrates in case of iron overload.
2. The level of SF above 500 ng/ml can be identified
as a marker of unfavorable prognosis of the disease
course, being associated with infectious and inflam-
matory complications.

3. The bacterial-fungal complications, in particular
sepsis and infections in the anal area, were more
often observed in patients with SF levels above 200
ng/ml; the course of pneumonia worsened with SF
levels above 500 ng/ml; mucositis of the oral cavity
and intestines did not depend on level of SE Toxic
effects after CT were characteristic of patients with
SF levels above 500 ng/ml (p < 0.05).

4. The number of deaths in children with ALL did not
differ with SF levels up to 200 ng/ml (20.7 %) and
from 200 ng/ml to 500 ng/ml (22.4 %); the number of
deaths increased with SF content above 500 ng/ml
(43.2 %) (p < 0.05). Most patients died having the
pro-B-ALL (15 out of 21) and T-ALL (8 out of 16)
disease variants, and less of them with the «common»
ALLtype (14 out of 97, 14.4 %). In cases of pro-B-ALL
variant the fatalities did not depend on SF level.
Children with the «common» type and T-ALL variant
having iron excess in the body died more often.

5. The average doses to bone marrow were (4.9 *
0.4) mSv. Radiation doses did not depend on SF lev-
els and increased with the age of the patients, being
quite natural.
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