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3AXBOPIOBAHICTb HA MHOXKHVWHHY MIEJIOMY
B THIITPOIIETPOBCBKII OBJIACTI

MeTa: npoBecTu NOPiBHANBHUIA aHaNi3 3aXBOPIOBAHOCTI HA MHOXWHHY Mienomy (MM) cepen HaceneHHa [lHinponeT-
POBCbKOT 06/1acTi 3 ypaxyBaHHAM MOXMUBOTO BMJIMBY Pi3HUX HECMPUATAUBUX €KONOTiYHUX (aKTOpiB JoBKiNNA (3a-
OpyAHEHICTb NOBITPS, BOAM Ta TPYHTIB).
Marepianu Ta metoam. lpoaHanizoBaHo enifAeMioNnoriyHi NOKasHMKKM 3axBOplOBAHOCTI Ha MM 3a 12-piyHuii nepiog
cnocTepexeHHs (3 2006 no 2017 pp.) B 3a6pyLHEHNX Ta YMOBHO YMCTUX pailoHax [HinponeTpoBcbKoi obnacri.
Pe3ynbrartu. MNpu ouiHLi AMHAaMiKK 3axBoptoBaHoCTi Ha MM 3a pokamu 3a nepiog 2006—2017 pp. BigMivanocs nigsu-
LeHHs 3axBoploBaHocTi B 2011 p., 2015 p. i focuTb cTabinbHi nokasHuku 3a 2006-2010 pp. AHani3 3axBOPIOBAHOCTI
B MPOMUCIOBUX MicTax 06nacTi nokasaB cTabinbHO BMCOKi MOKa3HWKM 3a BeCb Nepiof crnoctepexeHHs. BigmiveHo
pi3ke NiABMLEHHA NOKa3HMKa 3axBOptoBaHoCTi B MicTax XoBTi Boau (2007, 2012, 2016), Hikononb (2016), HoBomoc-
koBcbK (2016), MapraHeub (2008, 2009 Ta 2017), NMokpos (2016, 2017) — Big 4,35 fo 6,25. Le moxe cBigumMTH npo
hnyKTyaLito 3aXBOpoBaHOCTI HAa MM B OKpeMo B3ATUX BENIMKUX MicTax [JHinponeTpoBlWMHNU. AHANi3 ANHAMIKW 3aXBO-
pIOBAHOCTI B HAMOiNblW 3abpyfHEHMX MicTax NOKa3aB YiTKe NigBULEHHSA KiNbKOCTi BUNAAKiB 3aXBOPIOBAHOCTI Ha MM
B M. )K0oBTi Boau, ke xapakTepu3yeTbcs pafialinHum 3a0pyaHeHHAM. 33 peiTUHTOM cepejHbOPiYHOT 3aXBOPIOBAHOCTI
cepea micT [JHinponeTpoBLLKHY, neplwe micue 3aitmae Mokpos, apyre — XosTi Bogu.
BucHoBku. OTpumaHi aaHi ceigyats npo daykTyauito 3axsoptoBaHocTi Ha MMy [IHinponeTpoBcbKiit 06nacTi 3a nepiog
2006-2017 pp. i Te, Wo HeratuBHi aKTOPU HABKONMUWHBLOIO CEPElOBMULLA OJHO3HAYHO BMIMBAIOTL HAa 3POCTAHHSA 3a-
XBOPIOBAHOCTi y BEIMKUX NPOMMUCIOBKX MicTaX, 3a0pyaHEHNX PaAioaKTUBHUMM Ta XIMiYHUMKU PEYOBUHAMM.
Knio4oBi cnoBa: 3axBOPIOBAHICTb, MHOXMHHA Mi€NOMa, pagialis.
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THE INCIDENCE OF MULTIPLE MYELOMA IN THE
DNIPROPETROVSK REGION

Objective. To conduct a comparative analysis of the incidence of MM in the population of the Dnipropetrovsk
region, taking into account the possible impact of various adverse environmental factors (air, water and soil con-
tamination).

Materials and methods. Epidemiological indicators of multiple myeloma (MM) morbidity in the 12-year observation
period from 2006 to 2017 are analyzed in polluted and conventionally clean areas of the Dnipropetrovsk region.
Results. In assessing the dynamics of morbidity in MM for years 2006-2017 there was an increase in the incidence
in 2011, 2015 and quite stable indicators for 2006—2010. The analysis of morbidity in the industrial cities of the
region showed consistently high rates for the entire period of observation. A marked increase in the incidence rate
in the Zhovti Vody (2007, 2012, 2016), Nikopol (2016), Novomoskovsk (2016), Marganets (2008, 2009 and 2017),
Pokrov (2016, 2017) from 4.35 to 6.25 was noted. This may indicate a fluctuation in the incidence of MM in sepa-
rate large cities of Dnipropetrovsk. The analysis of the dynamics of morbidity in the most polluted cities showed a
clear increase in the number of cases in the MM in Zhovti Vody, which is characterized by radiation pollution.
According to the average annual morbidity rate among cities of Dnipropetrovsk region, Pokrov takes the first place,
the second - Zhovti Vody.

Conclusions. The obtained data testify to the fluctuation in the incidence of MM in the Dnipropetrovsk region
during the period 2006-2017 and the negative environmental factors clearly affect the growth of morbidity in large

industrialized cities contaminated with radioactive and chemical substances.

Key words: morbidity, multiple myeloma, radiation.
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BCTYII

3axBOprOBaHICTh Ha MHOXMHHY MieaoMy (MM ; xBopoba
Pyctuupbkoro-Kajnepa, mieasomMHa xBopo0Oa, Iapampo-
TeIHEMIUYHUI JIeliKo3, IIa3MOollMTapHa Mi€joMa) B OC-
TaHHI JecaTupivus fuHaMiuHo 3pocTtae [1-4]. He3Baxa-
I0YM Ha 3MiHM B KjiacuQikalisix 11040 Ha3B1U XBOPOOHU,
OLIbIIICTh aBTOPiB BUKOPUCTOBYE MOHSITTSI MHOXWHHOI
mienomu. lle ximoHanbHU, JdiMdonpoidepaTuBHUMN
npoliec, SKUi IpeAcTaBiIse COO0X HOBOYTBOPEHHS, 110
BUHUKAE Ha piBHi 3piaux B-nimdouuris |5, 6]. Ha MM
npumnagae 61u3bko 0,8—1 % Bcix OHKOJIOTIYHUX 3aXBO-
proBaHb i 13 % reMaroioriYHuX 3710SKICHUX ITyXJIUH [7,
8]. 3a maHUMM Pi3HUX JXKEpesl, Y CBiTi pEECTPYEThCS 10
30 BunaakiB MM na 1 mH HaceneHHs. B Kurai 3axBo-
proBaHicTh ckiiamae 1 Bumanoxk Ha 100 Tuc. HaceneHHS
Ha pik, y CIIA cepen appoamepukanuiB — 10,2 Ha 100
TUC., cepell IpeJAcTaBHUKIB Oiyoi pacu — 4,7 [3, 7-9]. ¥V
Saxiguiit €Bponi Ta CILA 3axBoproBaHicTh Ha MM
ckianae 5—10 Bunagkis Ha 100 000 HaceneHHs Ha pik [0,
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INTRODUCTION

The incidence of multiple myeloma (MM) (of
Rustic-Kalera disease, myeloma, paraproteinemic
leukemia, plasmocytic myeloma) in recent
decades has been increasing dynamically [1—4].
Despite the changes in the classifications of the
name of the disease, most use the concept of mul-
tiple myeloma. This is a clonal, lymphoprolifera-
tive process, which is a tumor that occurs at the
level of mature B-lymphocytes [5, 6]. MM
accounts for about 0.8—1 % of all oncological di-
seases [7, 8]. According to various sources in the
world, up to 30 new cases per million population
are recorded. In China, the incidence is 1 case per
100,000 population per year, in the United States
among African Americans — 10.2 per 100 thou-
sand, among the white race — 4.7 [3, 7-9]. In
Western Europe and the USA the incidence of
MM is 5—10 cases per 100,000 population per year
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10, 11]. B YkpaiHi 1ieii MoKa3HUK PEECTPYETHCS Ha PiBHi
2,4 Ha 100 000 HaceneHHsI.

ITprunHY PO3BUTKY MiI€IOMHOI XBOPOOM JIOCi YiTKO HE
BCTaHOBJIEHi, OHAK cepell eTioNoTiYHUX (PaKTOpiB 0CO0-
JINBO HETaTUBHMM BILIMBOM BilI3HAYAIOTHCS iOHI3yI04Ye BU-
OPOMiHEHHS, XiMiuHi ciojiyku Towo [12]. AaepHi Bunpo-
OyBaHHS Ha mojiroHax y CeMumaaaTUHCBKY Ta Ha Map-
LIAJJIOBUX OCTPOBAaXx, a TaKoX asapist 1986 poky Ha Yop-
HoOubebKiit AEC B nieKisibKa pa3iB 30T 3aXBOPIO-
BaHiCThb Ha Jieiikemii [12]. ITpo BIIMB iOHi3yI04Oro BUII-
POMiHEHHSI Ha 30ilIblLIEeHHSI pU3UKY pO3BUTKY MM cBi-
yaTh IOCJIIKEHHS, MPOBEIeHi cepell MpalliBHUKIB siiep-
Hoi mpomuciioBocTi [12]. Kpim 11boro, 3rigHo 3 pe3yJibTa-
TaMU JOCJIiIKeHb, TTPOBEACHUX Y paMKaX CMiJIbHOTO aMe-
pUKaHO-yKpaiHcbKoro mpoekTy y 2002—2013 pp., 3axBo-
proBaHicTh Ha MM cepen yJacHUKIB JiKBigallii HaCcIiaKiB
aBapii Ha YopHoOuibebKiit AEC B YkpaiHi BuIla, HixXX B
nonyswii [12]. OpgHak gorenep HeJ0CTaTHbO BUBUSHUMU
3aJIUIIAIOTBCS TIMTAHHS BIUIMBY XiMIiYHMX (aKTOPiB,
KOMOiIHOBAaHOTO BIUIMBY XiMi4HOTO i pamiauiiiHoro ¢ak-
TOPiB HAa pU3MKHU 3aXBOpIOBaHOCTI HA MM, 1110 ToTpedye
MPOBeACHHS MOJAIBIINX JOCIIIKEHb B LIbOMY HAIIPSIMKY.

META

ITpoBecT TOPIBHSUILHMI aHaJli3 3axXxBOPIOBAHOCTI Ha
MM cepen HacejieHHs1 JIHimpomeTpoBCbKOi1 00JacTi 3
ypaxyBaHHSIM MOXJIMBOIO BIUIMBY Pi3HUX HECIIPUSITIIN-
BUX €KOJIOTiYHMX (PaKTOpPiB MOBKIJIA (3a0pyaHEHICTh
MOBITPS1, BOAW Ta TPYHTIB).

MATEPIAJIN TA METOJIHN
Broponos:x octanHix 20—30 pokKiB eKoJoriuHa cUTYyarlist
B Mictax obsacTti (Kpusuii Pir, [IHinpo) 1oCUTh CKJIagHa
i CIpMYMHEeHAa HU3KOM TMPUYMH, MEepeayciM BHACTiZOK
3HAYHOTO 3a0pyAHEHHs IIOBITpPsS Ta BOAM BUKUIAMU
TipHMYO-MeTalnypriiHux 3aBomiB. B obnacTi € Takox
perioHu 3 MiABUILNEHUM pPadioOaKTUBHUM (HOHOM
BHACJiAOK OPUPOJHiX MTOKJIAAiB i BAPOOHUILITB, OB’ s13a-
HUX 3 pamgioaKTUBHUMM Bigxogamu (M. Kam’sHcbKe, M.
Kosti Bonu). Ha teputopii obiacti HakomuyeHO
onm3bko 90 MJIH TOHH padioakKTUBHMX BimxomiB. Tak,
no6ausy M. 2ZKoBTi Boau € 2 XxBocTocxoBHulIla, 6e3mnoce-
penHbo y M. Kam’siHcbke — 9 xBocTocxoBuil. Ha tepu-
Topii JIHIMPOBCHLKOrO palioHy 3HAXOAUTLCS CXOBUIIE
pagiauiiHo 3aOpyagHEHUX BHUPOOHMUYUX BiIXOMiB
[13—15].

3a gannmu LIT'O (uenTpanbHOi reodiznaHoi Jadbopa-
Topii Ykpaiun) iMm. b. Cpe3HeBCchbKOro aeKiibKa MiCT 00-
JIacTi 3HAXOASATHCS y TEPIiil AecATI 3a 3a0pyTHEHICTIO
nositps (Tadha. 1) [15].

[6, 10, 11]. In Ukraine, this indicator is registered
at the level of 2.4 per 100,000 population [6].

Reasons for the development of myeloma are
still not clearly established, but among etiological
factors, ionizing radiation, chemical compounds,
etc. [12] are particularly negative. Nuclear testing
at landfills in Semipalatinsk and Marshall
Islands, as well as an accident in 1986 at the
Chornobyl Nuclear Power Plant, increased the
incidence of leukemia several times [12]. Studies
of the nuclear industry [12] show the influence of
ionizing radiation on the increased risk of deve-
loping MM. In addition, the results of a study
conducted within the framework of a joint US-
Ukraine project for 2002—2013, the incidence of
MM among the participants in the Chornobyl
disaster in Ukraine is higher than in the popula-
tion [12]. In addition, the unknown influence of
chemical factors, the combined effect of chemi-
cal and radiation factors on the risk of morbidity
of MM, which requires further research in this
direction.

OBJECTIVE

To conduct a comparative analysis of the incidence
of MM in the population of the Dnipropetrovsk
region, taking into account the possible impact of
various adverse environmental factors (air, water
and soil contamination).

MATERIALS AND METHODS

During the last 20—30 years, the ecological situa-
tion in the cities of the region (Kryvyi Rih,
Dnipro) is rather complicated and caused by a
number of reasons, primarily due to significant
pollution of air and water by mining and smelting
plants. There are also regions with a high radioac-
tive background due to natural deposits and
radioactive waste production (Kamianske, Zhovti
Vody). About 90 million tons of radioactive waste
are accumulated on the territory of the region. So,
near Zhovti Vody there are 2 tailings, in the city of
Kamianske there are 9 tailing storages. On the ter-
ritory of the Dniprovskyi district there is a reposi-
tory of radioactive contaminated industrial waste.
[13—15].

According to CGL (Central Geophysical
Laboratory of Ukraine) the name of B. Sreznevsky
several cities of the region are in the first ten in the
air pollution (Table 1)[15].
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Ta6auusa 1

3abpyaHeHicTb NOBiTPA BeNMKUX MicT IHinponeTpoBCcbKoi ob6nacri

Table 1
Air pollution in large cities of Dnipropetrovsk region

Micto Micue B peiTuHry (B KpaiHi) KomnnexcHuii ingekc 3a0pygHeHHs
3a 3a0pyAHEHHsIM NOBITPS aTMoc¢epHoro noBiTps
Cities Place in the rating (in the country) Comprehensive index of atmospheric
for air pollution air pollution
Kam’aHcbke / Kamianske 4 11,9
[Hinpo / Dnipro 5 11,8
Kpuewii Pir / Krywyi Rih 9 8,8

BonHouac y HU3ILI arpapHuX paiioHiB 0OJacTi, eKo-
JIOTiYHa CcHUTyallisl BiZTHOCHO OJaroriojlyyHa, xoda TaM
MalTh Miclle TIpoOJieMu 3a0pymdHEHHS JOBKIJLIS
BHACJIiAOK HEMPaBUJIbHOIO 30epiraHHs 3ac00iB 3aXUCTY
pociuH. Ha Teputopii objacti 30epira€rbcsi OJM3bKO
1200 T HeBU3HAYECHMX i 3a00POHEHHUX 10 BUKOPUCTAHHS
y CiJIbCBKOMY TOCIIOAAapCTBi peYOBMH, ITpu LboMy 50 %
CKJIaAiB 3HAXONAThCS B HE3aJOBiJIbHOMY CaHiTapHO-
TexHiuHOMY cTaHi. II[opiyHO BUKOPUCTOBYETHCS OJIM3b-
ko 2000 T mpenapatHux nectuumais [13, 14].

JLu1st oLiHKY 3aXBOproBaHOCTI HA MM JIHinponeTpoBCh-
Ka 00;1acTh OyJla YMOBHO PO3IOIijIeHa Ha eKiJbKa IPyIL:
1. Micrta 3 HebGJIaronoJay4YHOlO €KOJOTiUHOI CUTYyaLIiEI0
3i 3MillaHUMM (aKTOpaMu HEraTUMBHOIO BILJIUBY:
Huinpo, Kpuswnii Pir, [TaBmorpan, HoBomockoBcek. Ce-
pen HaWOIbII TTOTeHLIMHO IIKiIJTUBUX (PAKTOPIB Yy il
TpyIli — 3arajbHa 3a0pyaIHEHICTh MOBITPS (MU, JiIOKCH
cipku, okcua Byrieuto; M. JIninpo, M. Kpusuii Pir) [13,
15], 3a0pynHeHHsI MpOoAyKTaMU 1 BimxogamMu TipHUYO-
pynHoi mpomucioBocti (M. Kpusuit Pir) [13, 15].

2. Micra 3 nepeBaxkHO HeO1aromnoay4YHoI0 padialliiiHOIO
cutyauieto: Kam’saHebke, 2Koti Boau. ¥V uux Hacene-
HUX IIYHKTaX 30CepeKeHi BUpOOHULITBA 3 padioaKTUB-
HUMU BigxoJaMu Ta XBocTtocxoBuiua [14, 15].
3. Micra, HacejleHi MyHKTW 3 BIJIMBOM TOKCHUYHUX
BiIX0AiB BUPOOHULITBA TipHUYO-PYIHOI TPOMUCIOBOCTI
(Hixomonbs, Mapranens, [TokpoB). B minx mictax 3oce-
peIkeHi BUpOOHUILITBA, MOB’sI3aHi 3 BUIOOYTKOM i Tiepe-
poOKoIo MapraHiesoi pyau [15].
4. ArpapHi perioHd 3 HEBCTAHOBJIECHUM HeOJarornoayy-
ysiM. [loTeH1ifiHO maTOreHHi €KOJIOTiUHI YMHHUKY TOB SI-
3aHi TIepeBaKHO 3 XIMIYHMMM peYOBUHAMM, 1110 3aCTOCO-
BYIOTBCSI B arpOTeXHilli, Ta HasIBHICTIO CMiTTE3BaIMIIL [ 15].
3a cTyneHeM eKOJIOTiYHOTO HeOJaromnoayyys MOXKHa
BUMITUTH 2 TPYNU PETioHiB — HeOJaroIoaydHi Ta
BiZHOCHO OJjiarornoJiydHi. o mepiumnx HajexaTh BeJIMKi
MicTa, e 30cepeKeHa BaxKa IMpoMUCIoBicTh: Kpusuii
Pir, Tninpo i Kam’aHcbke. o apyroi rpynu — iHILOi
pEerioHu Ta HaceJIeHi IyHKTH.

At the same time, in a number of agrarian dis-
tricts of the region, the ecological situation is rela-
tively benign, although there are problems of envi-
ronmental pollution due to improper storage of
plant protection products. About 1200 tons of sub-
stances that are undetermined and forbidden for
use in agriculture are stored in the territory of the
region, while 50 percent of warehouses are in
unsatisfactory sanitary conditions. About 2000
tons of pesticides are used annually [13, 14].

To assess the incidence of MM, the Dnipropetrovsk
region was conditionally divided into several groups:
1. Cities with unfavorable ecological situation with
mixed factors of negative influence — (Dnipro,
Kryvyi Rih, Pavlograd, Novomoskovsk). Among
the most potentially harmful factors in this group
is the general air pollution (dust, sulfur dioxide,
carbon monoxide) (Dnipro, Kryvyi Rih) [13, 15],
contamination by products and waste from the
mining industry (Kryvyi Rih) [13, 15].

2. Cities with predominantly unfavorable radiation
situation (Kamianske, Zhovti Vody). In these set-
tlements, production of radioactive waste and
tailings is concentrated [14, 15].

3. Cities, settlements with influence of toxic wastes
of the mining industry (Nikopol, Marganez,
Pokrov). In these cities, concentrations are con-
centrated in the production and processing of
manganese ore [15].

4. Agrarian regions with unidentified disadvan-
tages. Potentially pathogenic environmental fac-
tors are associated mainly with chemicals used in
agrotechnics and the presence of landfills [15].

By the degree of environmental concern, two
groups of regions can be distinguished — problem
and relatively safe ones. The first ones include large
cities, where the heavy industry is concentrated:
Kryvyi Rih, Dnipro and Kamianske. The second
group includes other regions and settlements.
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3a nepiox 2006—2017 poKiB eKOJOTIYHUX KaTacTpod
B 00J1aCTi, KOTPi MOIIM OU BIUIMHYTU Ha IMHAMIKY 3aX-
BOPIOBAHOCTI Ha OHKO- i IeéMaTOoJIOTiuHi XBOpoOu, He
oyJo.

JemorpadiyHa cuTyalist B 00JacTi 3a BKazaHUM mepi-
Ol CYTTEBO He 3MiHIOBajacs. B obyacTi foMiHye MicbKe
HacejieHHs — 83 %, cinbebke cknagae 17 %.

B pamkax maHoOro mOCHiIXEHHS TIpOBEIEHO aHali3
3axBoproBaHOCTi HA MM B perioHax JHimponeTpoBCh-
Koi o6sacTi (OKpeMUX HaceJIeHUX IyHKTaxX Ta pailoHax)
3a niepion 3 2006 o 2017 pik.

B pi3Hi poxu y JHinmporneTpoBchbKill obnacTi 3 Hace-
JneHHsaM 3 230 tuc. peectpyBajiocs Bia 28 10 78 BUNaAKiB
3axBoproBaHb HAa MM Ha pik, To6T0 0,87—2,4 Ha 100
THC. HAaCeJICHHS.

IIpu anamizi Oyam BUKOpHUCTaHi JaHi 00JaCHOro
pPEECTPY OHKOJIOTIYHMX 3aXBOpIOoBaHb. B mociimkeHHs
BKJIIOUEHO 574 BUMAaKW Breplile AiarHOCTOBAHOI MHO-
>KMHHOI MI€JIOMU.

PE3VYJIBTATU I OBITOBOPEHHA

AHaJi3 3aXBOPIOBAHOCTI B perioHax o0JacTi 3a poKaMmu
3a 12-piunmii nepiop criocrepexkeHHs (2006—2017) Bka-
3y€ Ha KOJMBAHHS MTOKA3HUKIB 3aJIe3KHO Bif perioHy Ta
poky. Crioctepiraetbcs nesike 3pOCTaHHS 3aXBOpIOBa-
HOCTi 110 obuacTi B uiomy (3 0,87 Ha 100 Tuc. HaceneH-
Hs1y 2006 poui go 1,76 —y 2017, 110 Binnosigae cBiTOBii
TeHAEHIIil i TTOB’sI3aHO, HaWiMOBIpHille, 3 MOKpaIleH-
HSIM SIKOCTi AiarHoCcTUKM MM, ane npu ubomy cJiif Bpa-
XOBYBAaTH i1 HETaTUBHUII BILIUB €KOJIOTTYHUX (DAaKTOPiB B
ob6macTi (Tabir. 2).

I1po e cBimunTh pakT 30iIbIIEHHS TTOKAa3HUKA 3aXBO-
PIOBAHOCTi Y BeJMKMX MicTax HHiIporeTpoBChbKOi 00-
JlacTi 3 He0Jaronojay4yHolO0 €KOJIOTiYHOI CUTYyalli€lo
MOPIBHSIHO 3 CiJIbCbKMMU perioHaMu 3 OuIblI OJ1aromno-
JIydHOIO cuTyauiero. OmHaK 3HAYYLIMX BiIMiHHOCTEM
MiX MOKa3HMKaMU 3axBOproBaHOCTI HA MM y wmicrax 3
MiABUILIEHOIO HEO0JAaronoJy4yHolo pajialiiiHolo obcTta-
HoBKoW (Kam’sHcwke, 2KoBTi Bogn) mopiBHSIHO 3 Mic-
Tamu 3 KoMmriekKcHuM ([AHinpo, Kpusuit Pir) i xiMiunum

Ta6nuusa 2
CepepnHi 3Ha4YeHHA 3axBOPIOBAHOCTI HAa MM

Table 2
Average values of morbidity on MM

For the period of 2006—2017 years of ecological
catastrophes in the region that could have influ-
enced the dynamics of morbidity of oncological
and hematological diseases, there was no.

Demographic situation in the region for the indi-
cated period did not change significantly. The urban
population is 83 %, and the rural population is 17 %.

In the framework of this research, an analysis of
the morbidity in the MM in the rayons of the
Dnipropetrovsk region (individual settlements and
districts) has been conducted from 2006 to 2017.

In different years in the Dnipropetrovsk region
with a population of 3,230 thousand recorded
from 28 to 78 cases of diseases per million in a year,
that is, 0.87—2.4 per 100,000 population.

The analysis used data from the regional re-
gistry of oncological diseases. The study inclu-
ded 574 cases of newly diagnosed multiple
myeloma.

RESULTS AND DISCUSSION

The analysis of morbidity in the rayons of the region
by years over the 12-year observation period (2006—
2017) indicates the fluctuation of indicators depen-
ding on the region and the year. There is some in-
crease in morbidity in the region as a whole (from
0.87 in 2006 to 1.76 in 2017 per 100,000 population),
which is in line with the world trend and is probably
related to improving the quality of MM diagnosis,
but while taking into account the negative impact of
environmental factors in the region (Table 2).

This is evidenced by the fact that the increase in
the incidence rate in major cities of the
Dnipropetrovsk region with a disadvantageous
ecological situation in comparison with rural areas
with a more favorable situation. However, the sig-
nificant difference between the incidence rates of
MM in cities with high unsuccessful radiation
conditions (Kamianske, Zhovti Vody) was not
detected as contaminated by cities with complex

Poku / Years 2006 2007 2008 2009 2010

2011 2012 2013 2014 2015 2016 2017

Yucno Bunapkis 28 41 38 40 31
Number of cases

57 42 39 60 78 63 57

3axsoptoBaHictb (Ha 100 Tuc.) 0,87 1,27 1,18 1,24 0,96

Morbidity (on 100,000)

1,76 1,3 1,21 1,86 2.4 1,95 1,76
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PucyHok 1. lunamika 3axBoptoBaHocti Ha MM y [lHinponeTpoBcbKiif o6nacri

Figure 1. Dynamics of the incidence of cases of MM in the Dnipropetrovsk region

(Mapraneup, ITokpoB) xapakTepoM 3a0pyaHEHHST He
BUSIBJIEHO.

ITpu oniHwi TMHaMiKK 3axBoproBaHOCTi HA MM 3a po-
KaMu BIiponoBxk 2006—2017pp. BiaMivanocst MmiaBUILEH-
Hs 3axBoproBaHocTi y 2011 i 2015 pp. Ta gocuTh cTa-
OibHI moka3Huku 3a 2006—2010 pp. (puc. 1).

AHaJli3 3aXBOPIOBAHOCTI B MPOMMUCIOBUX MicTax 00-
JIacTi MoKa3aB CTabUTbHO BUCOKI MOKa3HUKM 3a BECH TTe-
pion crioctepexxeHHs (ta6un. 3). [IpuBeprae yBary piske
MiABUIIEHHS TOKa3HMKa 3aXBOproBaHOCTI B 2KOBTHX
Bomax (2007, 2012, 2016), Hikomoui (2016), HoBomoc-
KOBCBKY (2016), Mapranui (2008, 2009 i 2017), ITokposi
(2016, 2017) — Binx 4,35 10 6,25 Ha 100 THC. HaceJleHHS.
Lle moxe cBigunTH Mpo (QJIYKTYallilo 3aXBOPIOBAHOCTI Ha
MM B okpeMoO B3SITHUX BEJIUKUX MicTax HimporneTpoB-
muHu. B 1ijiomy mo o6J1acTi crocrepiranacsi piBHOMipHa
3axXBOpIOBaHicTb HAa MM.

AHaJi3 ITMHaMiKd 3aXBOPIOBAHOCTI B HaMOiNbII 3a0-
PYIHEHUX MicTax MOKa3aB YiTKe MiABUIIEHHS KiTbKOCTI
BunaakiB Ha MM B M. 2Kosti Boau, 1o xapakrepu-
3YEThCS pamiallifHuM 3a0pyaHeHHSIM (puc. 2).

Ta6nuusa 3

(Dnipro, Kryvyi Rih) and chemical (Marganets,
Pokrov).

In assessing the dynamics of morbidity in MM
for years 2006—2017 g. there was an increase in the
incidence in 2011, 2015 and quite stable indicators
for 2006—2010 (Fig. 1).

The analysis of morbidity in the industrial cities
of the region showed stable high rates for the entire
observation period (Table 3). The dramatic in-
crease in the incidence rate in the Zhovti Vody
(2007, 2012, 2016), Nikopol (2016), Novomos-
kovsk (2016), Marganets (2008, 2009 and 2017),
Pokrov (2016, 2017) from 4.35 to 6.25. This may
indicate a fluctuation in the incidence of MM in
separate large cities of Dnipropetrovsk region. In
general, in the oblast, there was a uniform inci-
dence of MM.

The analysis of the dynamics of morbidity in the
most polluted cities showed a clear increase in the
number of cases of MM in Zhovti Vody, which is
characterized by radiation contamination (Fig. 2).

3axBoptoBaHicTb (Ha 100 TUC. HaceneHHA) B NpoMUCNOBMX MicTax [lHinponeTpoBcbKoi o6nacri

Table 3

Incidence (per 100,000 population) in industrial cities of Dnipropetrovsk region

Poku / Years

Micta / Cities 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
[lHinpo / Dnipro 0,61 1,11 1,72 1,11 1,42 1,92 1,52 1,82 3,04 3,85 2,43 2,23
Kpueuin Pir / Krywyi Rih 1,58 1,9 0,95 1,58 1,27 2,22 1,27 0,63 1,74 1,42 0,79 1,11
Kam'aHcbke / Kamianske 0,42 1,69 1,27 2,11 1,69 1,27 2,11 1,27 1,69 2,95 0,42 2,11
Masnorpap, / Paviohrad 0,94 1,89 0,00 0,94 0,00 1,89 1,89 0,00 0,94 1,89 3,77 2,83
Hikononb / Nikopol 0,00 1,79 1,79 1,79 0,00 0,00 0,892 1,79 0,00 0,892 4,46 2,678
Xosti Bogu / Zhovti Vody 0,00 4,35 0,00 0,00 0,00 2,17 4,35 2,17 2,17 0,00 6,52 2,17
Hosomockoecbk / Novomoskovsk 0,00 0,00 1,41 1,41 0,00 0,00 0,00 1,41 2,82 282 4,23 4,23
MapraHeup / Marganest 0,00 0,00 4,17 4,17 0,00 0,00 0,00 2,08 2,08 0,00 2,083 6,25
Mokpog / Pokrov 2,86 0,00 0,00 2,86 2,86 0,00 0,00 0,00 2,86 2,86 5,71 5,71
Mo obnacti / Whole 0,87 1,27 1,18 1,24 0,96 1,76 1,30 1,21 1,86 2,41 1,95 1,76
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PucyHoK 2. luHamika 3axBopioBaHocTi Ha MM B ekonoriuHo 3a6pyaHeHUx panoHax

Figure 2. Dynamics of morbidity in MM in environmentally polluted areas

PeiiTuHT cepeaqHbOPIUHOI 3aXBOPIOBAHOCTI Cepell MiCT
JHinponerpoBiinHU o4oe [lokpoB, Ha apyromy
Mmicui — XKosti Bogu (puc. 3).

CepeaHbopiuyHa 3aXBOpIOBaHiCTb HA MM y CiJIbCbKMX
paitoHax 00J1aCTi 3riIHO 3 HALLIMMU JOCTIIKEHHSIMHU KO-
muBaeTbed Big 0,26 (TomakiBchkuii paitoH) mo 1,85
(IIupoxiBchkuii paitioH), B cepenHboMmy — 0,97 Ha 100
THC. HACEJIEHHS. Y BEJWKUX MicTaX i HaceJeHUX IyHK-
Tax i3 3a0pyIHEHHSIM pi3HUMW YMHHUKaMu — Bing 1,34
(Hikormonw) no 2,14 (ITokpos), B cepeanbomy — 1,67 Ha
100 000.

ITpu ananizi 3axBoproBaHOCTI Ha MM y CiIbCbKUX
paiioHax 3BepTalOTh Ha cebe yBary CIUIECKM BHUITAIKiB
3axBopioBaHHs y LlInpokiBcekomy pationi — mo 11,11,
MepioanYHi MiABUILIEHHS B AESIKMX palioHax 10 4-5 BU-
naakiB Ha 100 Tuc. HaceqeHHs (Taba. 4). 3a peUTUHIOM
Ha Tepiiomy Micui 3HaxoauThbest HInpokiBcbKUii pailoH
(puc. 4).

If to analyze the rating of the average annual inci-
dence among cities of Dnipropetrovsk region, the first
place is Pokrov, the second — Zhovti Vody (Fig. 3).

According to our research, the average annual
incidence rate of MM in rural areas of the region
ranges from 0.26 (Tomakivsky district) to 1.85
(Shyrokivsky district), an average of 0.97 per 100
thousand of population. In large cities and settle-
ments with pollution by various factors it ranges
from 1.34 (Nikopol) to 2.14 (Pokrov), an average
of 1.67 per 100 thousand of population.

In the analysis of morbidity in MM in rural
areas, the attention is paid to spikes of cases in the
Shyrokivsky area to 11.11, periodic increases in
some areas up to 4—5 cases per 100,000 population
(Table 4). The rating in the first place is Shyro-
kivsky district (Fig. 4).

06nactb / Region

Hikononb / Nikopol

Kpuewuit Pir / Kryvyi Rih
Naenorpag / Pavlograd
HosomockoBcbk / Novomoskovsk
Kam'aHcbke / Kamianske
MapraHeub / Marganets

[Hinpo / Dnipro

¥osTi Bogu / Zhovti Vody
Mokpos / Pokrov

0 0,5 1 15

T
2 2,5

PUCYHOK 3. PeiiTUHT cepeaHbOpPiYHOT 3aXBOPIOBAHOCTI 3a Nepiof AOCNiAKEHHA B MicTax o6nacTi

Figure 3. The average annual morbidity rate for the study period in the cities of the oblast
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3axBoptoBaHicTb Ha MM (Ha 100 TUC. HaceNeHHA) B NepeBaXHO CiNbCbKUX perioHax [lHinponeTpoBcbKoi o6nacTi
Table 4

Morbidity at MM (per 100,000 population) in predominantly rural regions of Dnipropetrovsk oblast

Poku / Years
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

PaiioH / Districts

M. MepuioTpaseHcok / City Pershotravensk 000 345 000 345 000 345 345 345 0,00 000 345 0,00
Mexiscbkuii / Mezhivsky 345 000 000 000 000 o000 000 000 000 345 345 345
LLInpoxiscbkuii / Shyrokivsky 000 000 000 o000 000 37 o000 370 37 11,11 0,00 0,00
BepxHboaHinposcbkuid / Verchniodniprovsky 1,89 0,00 0,00 000 000 000 000 000 377 18 566 1,8
Metpukiscbkuii / Petrykivsky 38 000 000 38 000 38 000 000 000 000 000 0,00
ConoHsHcbkuin / Soloniansky 233 000 4,65 000 000 4,65 000 233 000 233 000 0,00
KpuHunsancekuii / Krynychansky 000 000 25 000 000 25 000 25 000 000 000 0,00
Metponasniscbkuii / Petropavlivsky 0,00 5,714 0,00 000 000 286 28 000 000 28 28 286
Bacwnbkiscbkui / Vasylkivsky 000 27 000 270 000 o000 o000 000 000 5,41 000 0,00
Anoctoniscbkuii / Apostolivsky 000 000 000 179 000 o000 000 179 000 1,79 0,00 0,00
CuHenbHukiBebkuiA / Synelnykivsky 0,00 000 000 0,00 2381 4,76 000 000 000 4,76 0,00 0,00
Llapu4ancbkuii / Tsarychansky 323 000 000 o000 000 323 000 000 000 000 000 323
lOp’iBCbkwi / Yuriivsky 0,00 000 000 000 000 o000 000 62 000 000 000 0,00
Tomakiscbkuin / Tomakivsky 0,00 000 000 000 000 o000 000 000 000 000 000 3,13
Codiiscbkuin / Sofiivsky 0,00 000 000 o000 000 345 000 0,00 000 000 000 0,00
Marmanuiscbkuii / Magdalynivsky 000 263 000 263 000 000 263 000 263 000 000 0,00
Mo obnacti / Whole 087 127 118 1,24 09% 1,76 1,30 1,21 1,86 2,41 1,95 1,76

; 1

148 ! 06nacts / Region

' | I TomakiBcbkuit / Tomakivsky
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! Marpanunisceknit / Magdalynivsky

i I LapuyaHcbkuii / Tsarychansky

' | HEEE Bacunbkiscbknit / Vasylkivsky
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1,36 }
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PUCYHOK 4. PeitTuHT cepepHbOpi4YHOT 3axBoploBaHocTi (Ha 100 TUC.) B CinbCbKUX paitoHax

Figure 4. Average annual incidence (per 100,000) in rural areas

Pesynbrat mociimkeHHS 3aXBOPIOBAHOCTI Ha MHO- This article presents the results of the study of the
KUHHY MiejaoMy B JIHiMmpomneTpoBchKilt o0acTi, sika xa-  incidence of multiple myeloma in the Dnipro-
PaKTepU3YETHCS Pi3HOMAHITTSIM BIUIMBY HeraTUBHMX (Dak-  petrovsk region, which is characterized by a variety of
TOPIB Ha 3IOPOB’sI HAaceJIeHHS, CBimuaTh 1po IiryKTyalito  negative factors affecting the health of the popula-
y 3axBoproBaHocTi Ha MM 3a niepion 2006—2017 pp.ite, tion. The obtained data testify to the fluctuation in
110 HEeraTWBHi (pakTopu HaBKOJMIIHBOro cepenoBuinia the incidence of MM in the Dnipropetrovsk region
OIHO3HAYHO BIUIMBAIOTh Ha 3pOCTaHHs 3axBopioBaHoCTi  during the period 2006—2017 and the negative envi-
Yy BEJITUKUX IIPOMUCITIOBUX MicTax, 3a0pyIHEeHUX pamioak-  ronmental factors clearly affect the growth of mor-

(1) 176




ISSN 2304-8336. pobnemu paniauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2019. Bun. 24.

EPIDEMIOLOGY

AND DOSIMETRY

TUBHUMM Ta XiMIYHUMM pedoBUHaMu. OmHaK y Tpyri
MOPiBHSIHHS — CiUIbCHKUX pailoHaxX — TAaKOX CITocTepira-
IOThCSI MEPiOJNYHI CIUIECKM 3aXBOPIOBAaHOCTI Ha MM,
NPUYMHU 1ILOTO HAIIMMM JaHMMU BCTAaHOBMUTHU HE Bla-
Jocs. JlaHi JiTepaTypu 1100 il HEraTUBHUX YMHHUKIB
JIOBKIJIJISI, 30KpeMa, 10Hi3YyUOro OIIPOMiHEHHSI Ha
3pOCTaHHSI 3aXBOPIOBAHOCTI HA MHOXXMHHY Mi€JIOMY CY-
nepeuwnusi [7, 15—18]. Pe3yabratu nocnimkeHnHs MM B
KOTOpTi IMOCTpaXkaaJIuX BHACIiIOK aTOMHOTO OoMbapy-
BaHHs B Xipocimi Ta Haracaki npoaeMoHCTpyBaIu 3pOcC-
TaHHS 4Yuclia BUTAIKIiB 4epe3 20—25 pokiB Tmcms il
ioHi3yrouoro BumnpomiHeHHs (16). Taky X TeHIEHLIO
BimmaneHux e@eKTiB padiaKTUBHOTO OMPOMIHEHHS Ha
30UIbIIEHHS KiJIbKOCTI BUIIaAKiB Ha MM mokasaiu
JOCHiIXKeHHsI B yKpalHChKill KOTOpTi yYaCHMKIiB JiKBi-
nartii HacinkiB aBapii Ha YAEC (19). Bonnouac y noc-
TYMHIH JiTepaTypi MpaKTUYHO BiACYTHi BiTOMOCTI IIOJ0
Ilii KOMILIEKCY (paKTOpiB — XiMiYHUX, BiIXOIiB TipHUYO-
PYIHAYOI MPOMMCIOBOCTi, 110 MOXYTh MOTEHLINHO
BIUIMBAaTU Ha 4YacCTOTY PO3BUTKY MHOXWHHOI Mi€JIOMM
cepell HaceJleHHs, sIKe MOCTiHHO MPOXUBa€E Ha 3a0py-
HeHuxX TepuTopisgx. OTpuMaHi JaHi CBimYaThb Mpo Ha-
rajibHy HeoOXiJHICTb JOCHiIXEeHb PO3BUTKY 3J10SIKICHUX
3aXBOPIOBAHb KPOBOTBOPHOI Ta JiM(pOIZHOI cUCTeM, 1110
y TOAIBIIOMY HO3BOJIMTH PO3POOUTU METOIM i€BOI
MPOMUTaKTUKMN.

BUCHOBKU

OtpuMaHi maHi cBiqYaTh Mpo (QIIYKTyallilo 3aXBOpIOBa-
HocTi Ha MM y [IHinponeTpoBChKiil 006aacTi 3a mepiof
2006—2017 pp. i Te, 110 HEraTUBHI (haKTOPU HABKOJIMILI-
HBOTO CepeOBUIIA OMHO3HAYHO BIUIMBAIOTh HAa 3pOCTaH-
H$1 3aXBOPIOBAHOCTI Y BEJMKUX MPOMUCIOBUX MiCTax, 3a-
OpyIHEHMX PalioaKTUBHUMU Ta XiMiYHUMU PEYOBMHAMM.
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Increased incidence, older patients, and longer survival / |. Turesson,
M. Bjorkholm, C. H. Blimark et al. Eur. J. Haematol. 2018. Vol. 101.
P. 237-244. doi: 10.1111/ejh.13083.

bidity in large industrialized cities contaminated with
radioactive and chemical substances. However, in the
comparator group — in rural areas there are also peri-
odic outbreaks of the incidence of MM, the reasons
for this were not found by our data. The literature
data on the effect of negative factors - ionizing radia-
tion on increasing the incidence of multiple myelo-
ma contradictory [7, 15—18]. The results of the MM
study in the cohort of the victims of the atomic
bombing in Hiroshima and Nagasaki have shown an
increase in the number of cases in 20—25 years after
the action of ionizing radiation (3). The same trend
in the long-term effects of radiation exposure on the
increase in the number of cases of MM was reported
by the Ukrainian cohort of liquidators (16). At the
same time, there is practically no information avail-
able in the available literature on the effects of a com-
plex of factors — chemicals, waste from the mining
industry, which may potentially affect the incidence
of multiple myeloma among the population living
permanently in contaminated areas. The obtained
data testify to the urgent necessity of conducting
researches on the development of malignant diseases
of the hematopoietic and lymphoid systems, which
in the future will allow to develop methods of effec-
tive prevention.

CONCLUSIONS

The obtained data testify to the fluctuation in the
incidence of MM in the Dnipropetrovsk region
during the period 2006—2017 and the negative
environmental factors clearly affect the growth of
morbidity in large industrialized cities contami-
nated with radioactive and chemical substances.
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