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HEKOTOPBIE BOIIPOCBI SIIMAEMINOAO0I'MN, ITATOT'EHE3A,
ANATHOCTUKN N AEYEHV MHOKECTBEHHOW MUE/Z1IOMBbI

C.H. ABAYAAAEBA

Kadeapa suyrpennnx 6oaesneit No 3, Taa>KMKCKUit ToCyAapCTBEHHBI MeAMLIMHCKII yHuBepcuteT uM. Abyaan nbun Cuno, Adymante, Pecrry6anka Tazxu-

KICTaH

B ctaTbe nposeAéH 0630p AMTEpaTypbl, NOCBALLEHHOW 3NMAEMMONOMUM, NAaTOreHesY, IMAarHOCTUKE M IeYeHNI0 MHOXECTBEHHOW Muenombl (MM). Jln-
TepaTypHble AaHHbIe NOKa3blBatoT, 4T0 MM MMeeT HeOLHO3HAYHbIW XapaKTep pacnpoCTPaHEeHNA, U OTMeYaeTCA TEHAEHLMA K eXerogqHomy eé pocty.
Xota sTnonorns MM g0 KOHLA He U3y4eHa, N0 MHeHUIo BoNbLIMHCTBA UccepoBaTenen, K daktopam pucka (PP), npyuBoaALLMM K NporpeccupyoLemy
pocTy 3a601eBaeMOCTM HACeNEHUA, OTHOCATCA MOXM/ON U CTapYeCKUIt BO3PACT, MYXCKOW MO/, BO3AENCTBME HEraTUBHbIX GAKTOPOB OKPYKatoLLelt
cpefibl (MOHM3UPYIOLWAA pPaavaLIA, XMMUYECKUE areHTbl), ceMeiiHaa NpeapacnoNoKeHHOCTb, YBEIMYEHWE YNCA XPOHUYECKMX ayTOUMMYHHbBIX Npo-
LLeCCOB U OXMpeHUe. XapaKkTepHbiMK Ana MM ABnAloTcA HecneunMdUUYHOCTb CUMATOMATUKN U CXOXKECTb €€ KAUHUYECKUX NPOABAEHUI C ApYTMMM
3360!'IeBaHI/IHMVI, YTO ABNAETCA O,EI,HOI\/‘I M3 NPUYnH I'IO3,CI,H€VI ANATHOCTUKU. I'Iospe»(,u,eHMﬂ BHYTPEHHUX OPraHOB, B YaCTHOCTU CepALa U NOYEK, ABNAOTCA
OAHMM M3 YacTbIX OCAOKHEHWUH MM, coueTaHHas BCTPEYaeMOCTb KOTOPbIX MPUBOAMUT HE TONBKO K B3aUMHOMY OTATOLLEHWMIO, HO U ABAAETCA OfHUM
13 $PaKTOPOB pPaHHWUX HebBAAroNPUATHBIX UCXOAOB. [IPUMEHEHME ANArHOCTUYECKUX KpUTepMeB, pas3paboTaHHbix MexayHapoaHou paboueii rpynnoit
no MUeNome, a TaKke NPoBeAeHWe LOMNONHUTENbHbIX METOAOB UCCNEA0BaHUA NMO3BONAIOT C BO/BLIOKM TOYHOCTBIO AMarHocTMpoBatb MM, a Takxe
e€ 0cNnoxHeHNA. HecMoTpA Ha pa3paboTKy 1 BHeJpeHMe HOBbIX IeKaPCTBEHHbIX CPEACTB M METOZ0B JIeHeHNA, YacToTa BbIXKMBAEMOCTU NaLMEHTOB B
OTAANEHHOM Nepuoae OCTAETCA Ha HU3KOM YPOBHE, B CBA3M C YeM MMeeTc HeobXOAMMOCTb B NPOBEAEHUM JaNbHENLWMX HaYYHbIX UCCNeA0BaHUIA B

3TOM HanpaB/ieHUn.

KntoueBble cnoBa: MHOMECMBEHHAA MUENoMa, KapduopeHaﬂbe/e 0COMHeHUsA, OuaeHOCMUKa, c60b00Hble nézkue yenu UMMyHOZﬂOéyﬂUHOS, ne-

YeHue.
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A literature review article provides a comprehensive overview of literature related to epidemiology, pathogenesis, diagnosis and treatment of multiple
myeloma (MM). Literature data show that MM has unclear patterns of the disease distribution, and there are trends in rising incidence. Although
the aetiology of MM is not fully understood, according to most researchers, risk factors (RFs) leading to a progressively high incidence of MM include
advanced age, male gender, exposure to harmful environmental factors (ionising radiation, chemical agents), family predisposition, an increased
prevalence of autoimmune diseases and obesity. MM is characterised by the absence of specific clinical manifestations and similarity with other
conditions, which is one of the factors associated with delay in diagnosis of MM. Damage to internal organs, particularly the heart and kidneys, a
frequent complication of MM, leads to mutual burdening and is also one of the factors of adverse outcomes early during the disease. The International
Myeloma Working Group (IMWG) diagnostic criteria and additional investigation techniques allow high accuracy to diagnose MM and its complications.
Despite the development and introduction of new drugs and treatments, the long-term survival rates in MM patient remains low. Therefore there is

a need for further research in this direction.
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Anugemuonorua

MM, ABNAACb OAHON U3 CaMbIX PACMPOCTPAHEHHbIX 3/10KaYe-
CTBEHHbIX OMyXONel KPOBETBOPHOW CMCTEMbl, COFNAcHO Kaaccudu-
Kauuu BcemupHoii opraHusaumy 3apaBooxpaHeHus (BO3) oTHocuT-
CA K OMYX0/IAM C NPenMyLLECTBEHHbIM NopaxeHuem B-kneTok [1]. B
CTPYKTYpe BCex 3/10KaYeCTBEHHbIX ONyXo/ei YenoBeka Ha gonto MM
npuxoamTca okono 1,5% cnyyaes, U OHa exerogHo Bblasaaetca y 1-4
yenosek cpean 100000 HaceneHusa [1, 2]. Onyxonu KPOBETBOPHOW CH-
cTeMbl U niuMdonaHol TkaHu B 10-20% cnyvaes npeactasaeHsl MM,

EPIDEMIOLOGY

MM, one of the most common malignancies of the hema-
topoietic system, is classified by the World Health Organization
(WHO) as a clonal neoplasm of terminally differentiated B-cells
[1]. MM accounts for about 1.5% of cases of all human cancers,
and new cases of MM ranges from 1 to 4 per 100,000 persons [1,
2]. Furthermore, MM accounts for 10-20% of all hematopoietic
and lymphoid tissue tumours, and there are trends in the rising
incidence of the disease annually [1-3].
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N UMEET MECTO TEHAEHLMA K EKETOAHOMY YBENMYEHWIO YMCNA NaLLM-
€HTOB C AaHHoW natonoruein [1-3].

B 3aBMCMMOCTYM OT PeroHa NpoXKuBaHus Hanbonee BbICOKas 3a-
60/1eBaeMOCTb OTMeYaeTcs cpeam Hacenenun CLUA [2], EBponbl [3] v
ABctpanuu [4], HaumeHbLuan — y )kutenei AnoHuu [5], FOxKHOM Kopen
[6] u Kutas [7]. Tak, no aaHHbim Siegel RL et al (2018), exerogHo B
CLIA puarHocTupyeTtcs 6onee 30000 HoBbIX cyyaes, v 6onee 12000
naumeHToB ymupatoT oT MM [8]. Mo mHeHuto Kazandjian D (2016), B
MMPOBOM MacLUTabe OTMEYAETCA AMHAMMKA EXKETOAHOIO pocTa 3ab0-
NEeBAaEMOCTH, KaK CPeAM MYXKUMH, TaK U KEHLMH, COCTaBAAA B Cpea-
Hem 1,4-1,6 cnyyaes Ha 100000 nnw, 060MX NONOB COOTBETCTBEHHO [9)].

Mo maHHbIM uccnegosanua Chen XC, Chen XZ (2014) B Kutae
3abonesaemoctb MM cocrtasnseT 1,3 Ha 100000 yenosek, 1 abcontot-
HOE YMCNI0 MALMEHTOB — 3TO IMLLA NOXKMIOMO M CTapYeCcKoro Bo3pac-
ToB [7]. CornacHO AaHHbIM HeAaBHO OMyBAMKOBAHHOMO MCCNeaoBa-
HUA APYIMX KUTAUCKMX UccnepoBaTenielt bbino NnokasaHo, Yto obLias
pacnpocTpaHéHHocTe MM B 2000 roay coctasuna 5,81 cayyaes (6,40
cpeamn MyXKuuH u 4,94 cpeay eHwmH) Ha 100000 HaceneHus, 1 npo-
U30W/o 3HauMmoe eé cHukenue B 2016 rogy po 1,17 (1,35 cpeau
My*umH 1 0,98 cpeam meHLWwmH) cnyyaes Ha 100000 Hacenexua [10].

AHann3 faHHbIX, NPOBELAEHHDBIN KOPENCKMMM aBTOPaMM NOA, py-
KoBozcTBom Park EH (2015), nokasan, 4to pacnpoctpaHéHHocT MM
cocTaBnAeT 1,7% B CTPYKTYpe BCEX OHKOMIOTMYECKUX 3a60N1eBaHUI, U
Hambonee yacTo 3aboneBaHMe OTMEYAETCA CPEAM JINL, MYKCKOro Nona
B Bo3pacte 70 net u ctapue [11].

CornacHo AaHHbim KanpuHa AL v coasrt. (2016) 8 2016 roay B
Poccuiickoit degepaumm 5,7% naumeHTOB, HAXOAALLMXCA Ha y4éTe B
OHKO/IOTUYECKUX YYPEXAEHUAX CTPAHbI, CTPaAa M 3/10KAYEeCTBEHHbI-
MW HOBOOBPa30BaHMAMM NMMOATUYECKON U KPOBETBOPHOM TKaHMW,
pacnpocTpaHéHHoCcTb coctasuaa 135,8 cayyaes Ha 100000 Hacene-
HUA, NATUNETHUIA MHAEKC HAKOMAEHWS COCTaBMA Bcero nwb 13,7 ea,.,
BNepBble HOBOOOPa30BaHUA OblaM AMarHOCTUPOBaHbI Y 8% nauueH-
TOB, NIeTa/IbHOCTb cocTaBuna 22,5% [12]. BmecTe ¢ Tem, N0 MHEHUIO
Mepabuwsuam BM (2019), otmeuaetcs 3HaUMMOE CHUXKEHWE CTaH-
[apTU30BaHHOIO MOKa3aTens CMEePTHOCTM B OCHOBHOM Cpeay /vu,
MY*KCKOro nosa Ha 14,33% [13].

B nccnenosanum BuHorpazosovi OB v coasT. (2019), nocBAwEH-
HOM WM3yyeHuto anuaemuonorun MM cpean Hacenenua MOCKBbI,
6b110 NOKa3aHo, YTo 3ab60N1EBAaEMOCTb B CPeAHEM COCTaBAAET 2,5 cny-
Yas Ha 100000 nmu, M OTMeYaeTCa exerogHan TeHAEHUNA K yBeanye-
HUIO yncna 6o/bHbIX. TaK, COMMACHO AaHHbIM aBTOPOB, 33 NEPUOA, C
2009 (n=219) no 2018 (n=385) roapl KOJMYECTBO MALMEHTOB C BMep-
Bble AMarHocTMpoBaHHoi MM Bo3pocno Ha 75,8%, B OCHOBHOM cpe-
A nvy, B Bo3pacTe 60-69 net, uto 610 0BYCNOBAEHO YBEINYEHNEM
NPOAOMMKUTENBHOCTU KU3HW HaceneHua. Bmecte ¢ Tem, No AaHHbIM
3TOrO e UCCNef0BaHUA OTMEYAEeTCA 3HaUYMMOE CHUMKEHME YacTOTbl
NeTanbHbIx Mcxopos ¢ 19% (B 2009 r.) 4o 10% (8 2018 r.), 4To aBTOPSI
CBA3bIBAIOT C NPUMEHEHWNEM HOBbIX IEKAPCTBEHHDBIX CPEACTB M 3ddekK-
TUBHbBIX CXEM JIEYEHWMA, @ TAKKE TPAHCMIAHTaLLMEN reMOono3TUYECKMX
CTBO/IOBbIX KNeToK [14].

B ony6a1koBaHHoM pabote Maluskova D et al (2017) pacnpo-
cTpaHéHHocTb MM B Yelwckoit Pecnybauke B 2014 rogy coctaswna 4,8
cny4yaes Ha 100000 HaceneHus, cy4am Brnepsble AUarHOCTUPOBAHHOM
MM B 3TOT Nepros yBeANYMANCH Ha 26,9%, a NeTaNbHbIX MICXOL0B — HA
8,3%. MATUNETHAA BbIXKMBAEMOCTb MALMEHTOB, MO AaHHbIM aBTOPOB,
cocTtasuna okono 40% [15].

OZHVM U3 KPYMHbIX 3NUAEMUONOMMYECKUX UCCeA0BaHUM, Mno-
cBAWEHHbIX MM, aBnsetca pabota Curado MP et al (2018), rae aBTo-
pbl NPOaHaM3MpPoBanu 3a601eBaemMoCTb U CMEPTHOCTb CPeam Hace-
NeHua NTaTuHCKo AMepuKH. Bbino BbiABAEHO, UTO Haubonee BbICOKMI
CpeaHuit ypoBeHb 3abonesaemoct MM 3admKcmposaH B Konymounu,
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Geographically, the highest incidence was found in the Unit-
ed States [2], Europe [3] and Australia [4], the lowest — in Japan
[5], South Korea [6] and China [7]. Thus, according to Siegel RL et
al (2018), more than 30,000 new cases are diagnosed annually in
the United States and MM is expected to cause more than 12,000
deaths [8]. Furthermore, according to Kazandjian D (2016), glob-
ally, there is a trend of the increased global annual incidence
in both men and women, with an average of 1.4-1.6 cases per
100,000 persons for both sexes, respectively [9].

According to Chen XC and Chen XZ (2014), in China, the
incidence of MM is 1.3 per 100,000 persons, predominantly pa-
tients of advanced age [7]. However, according to recently pub-
lished research papers by other Chinese authors, the prevalence
standardised by China 2000 population census data was 5.81
per 100,000 population, with 6.40 in males and 4.94 in females,
respectively. There was a significant decrease in incidence in
2016 to 1.17 with 1.35 in males and 0.98 in females, respective-
ly [10].

According to Park EH et al (2015), who reported on a na-
tionwide statistical analysis of myeloid malignancies in Korea, the
prevalence of MM was 1.7% of all cancers, and the disease was
most often observed among males aged over 70 years [11].

According to Kaprin AD et al (2016), in 2016 in the Russian
Federation, 5.7% of patients registered at oncological care institu-
tions for follow-up suffered from hematopoietic and lymphoid tis-
sue malignancies, the incidence rate was 135.8 cases per 100,000
population, 5-year cumulative incidence was 13.7, new cases
were diagnosed in 8% of patients, the mortality rate was 22.5%
[12]. At the same time, according to Merabishvili VM (2019),
there is a significant decrease in the standardised mortality rate,
mainly among males, by 14.33% [13].

Vinogradova OV et al (2019) reported on the epidemiology
of MM among the population of Moscow. The study shows an av-
erage prevalence of 2.5 cases per 100,000 population, and there
is an annual trend towards an increase in the number of patients.
Thus, between 2009 (n=219) and 2018 (n=385), the number of
newly diagnosed MM cases increased by 75.8%, mainly among
the population aged 60-69 years, putatively linked to an increase
in the life expectancy. At the same time, according to the re-
search, there is a significant decline in death rates from 19% (in
2009) to 10% (in 2018), which the authors attribute to effective
treatment regimens, including the use of new drugs and hemato-
poietic stem cell transplantation [14].

According to Maluskova D et al (2017), the prevalence of
MM in the Czech Republic in 2014 was 4.8 cases per 100,000 pop-
ulation, newly diagnosed MM cases during this period increased
by 26.9%, and deaths by 8.3%.

In a major epidemiological study on MM, Curado MP et al
(2018) analysed morbidity and mortality among the population
of Latin America. It was found that the highest average incidence
of MM was recorded in Colombia, amounting to 14.2 and 12.8
cases per 100,000 in men and women, respectively. However,
mortality rates were the highest among the Guatemalan popu-
lation. The respective figures for men were 12.5% and 8.8% for
women). It was mainly due to the limited availability of modern
methods of early diagnosis and treatment of MM [16].

Chang-Chan DYL et a. (2021) showed that for 23 years of ob-
servation of the population of Girona and Granada in Spain, the
incidence of MM in residents of these regions remained stable.
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coctasuB 14,2 1 12,8 Ha 100000 »kuTenei cpeam MyKUmMH U KEHLUMH,
COOTBETCTBEHHO. BMecTe ¢ TeM, cMepTHOCTb Obina Bbile cpean Ha-
cenenus MBatemanbl (12,5% y MyumnH 1 8,8% Yy MEHLWMH B TeueHue
roga) U B OCHOBHOM 0biNI0 CBA3aHa C OrPaHUYEHHOIN AOCTYNMHOCTHIO
COBPEMEHHbIX METOL0B PaHHEMN ANAarHOCTUKM U nedeHna MM [16].

CoBcem HefaBHO onybamKkoBaHHan paboTa Chang-Chan DYL et
al (2021) nokasana, uTo 3a Nepuoa, 23-1eTHero HabaaAeHNA Hacene-
HWs ropogoB MupoHbl 1 MpaHaabl McnaHum 3abonesaemocts MM y
KUTENeN 3TUX PErMOHOB OCTaBaNacb CTabUAbHOM, a NATUNETHAS Bbl-
XnBaemocTb B nepuog 1994-2001 1 2010-2016 rogos yBeanumnnach ¢
27,4% po 47,4% [17].

Mo paHHbIM KaHAACKMX WUCcnepoBaTenelt CpeaHuii ypoBeHb
3abonesaemocty MM B 3ToM cTpaHe coctaBnseT 54,29 cayyaes Ha
1000000 HaceneHusa B rof, U OTMEYANCA YCTOMUMBBLIN EXerofHbln
npupoct. CpesHMI1 BO3PACT NALMEHTOB HA MOMEHT AMArHOCTUKM MM
coctasun 70£12,1 net, a 53,7% 13 HUX ABUAUCL IML@AMM MYMKCKOTO
nona. Mo mMHeHuto aBTopoB, b0o/1ee BbICOKME MOKasaTenu 3abonesa-
€MOCTM BblM OTMEeYeHbl Y HaceneHns HebosbLIMX rOPoAoB U Cefb-
CKMX MECTHOCTEM, YTO ObII0 CBA3AHO C 3KONOTMYECKUMM DaKTOPamMm,
B YaCTHOCTW, BO3AENCTBMEM NECTULMAOB, MPUMEHAEMBIX B CEIbCKOM
xo3aucTse [18].

B TapgKmKuncTaHe To4HaA pacnpocTpaHéHHocTb MM HenssecTHa,
KaK No npuymnHe TPYAHOM AMArHOCTUKM NaToNI0MMM U3-3a Hecneunduy-
HOCTM KNMHUYECKMX €€ NPOABNEHWI, TaK M OTCYTCTBMA CNELMANN3NPO-
BaHHbIX OHKOTEeMaToNOrMYeCKMUX LEHTPOB Ha PErMOHAPHOM YPOBHE.
CornacHo gaHHbim MycTtadakynosoit HA 1 coast. (2019) 3a 10-neTHuit
nepwop, (2010-2019) MM 6bina anarHocTuposaHa y 130 yenosek B
BO3pacTe 63-77 neT. ABTOpbI 0TMeYaloT, YTo 27,7% nauueHToB obpa-
TUAUCH B PecnybaMKaHCKWI HayuHbIl LeHTp oHKonornm M3 n C3H PT,
a 72,3% — B rematonornyeckoe otaeneHne Coraminckoin obnactHoi
KAnHMYeckoi 6onbHuubl um. C. KytbuaamHosa [19]. OgHako ocTa-
JIOCb HEU3BECTHbIM YMCNO MALMEHTOB C AMArHOCTUPOBAHHOM MM,
NMONYYMBLUMX SIeYEHNE B APYrUX CNeLMannm3nmpoBaHHbIX OTAENEHUSX,
B TOM yucie M HauMoHanbHOM MeAMUMHCKOM LeHTpe Pecnybamnkm
TafKMKUCTaH, rae 6asvpyeTca KpynHeliee B pecnybiunKke oTaeneHve
reMaTosiorMu. 3To NOATBEPHKAAET HEOOXOAMMOCTb CO3A4aHNUSA €ANHOTO
peructpa no 3abonesaemoct MM B Hallel CTpaHe U NPOBeAEHUS
Hay4YHbIX MCCNEA0BAHMI C LENbI0 PAHHERO CKPUHMHIA M aeKBaTHOTO
NevyeHus.

Takum 06pa3om, aHaU3 JaHHbIX IMTEPATYPbI MOKa3bIBAET, YTO
pacnpocTpaHéHHOCTb MM UMeeT HepaBHOMEPHBIV XapaKTep, Kpome
TOro, 0TMEYaeTCA TEHAEHLMA K POCTY 3a601€BaEMOCTU CPeaU Hacene-
HWA 6O/IbLUMHCTBA PETMOHOB MUPa, B OCHOBHOM CPEAM JIULL MYKCKOTO
rnona, NOXMAOro 1 CTapyeckoro Bo3pacTos. XoTa stnonorna MM ocTa-
&TCA A0 KOHLLA He U3YYeHHOM, MO MHEHMIO BOBLUMHCTBA UCCe0Ba-
Tenei [1-4, 9, 14, 15, 18], k ®P, npMBoAALIMM K NporpeccupytoLiemy
pocTy 3a601eBaeMOCTH HaCeNeHUA OTHOCATCA MOKUIION U CTapUecKuit
BO3PACT, MY}KCKOM MO/, BO3AENCTBME HEraTUBHbLIX GAKTOPOB OKPY-
)atowei cpeabl (MOHM3MPYIOWAA PagMaums, XMMUYECKUe areHTbl),
cemelHan NpeapacnoNoKEHHOCTb, YBEIMYEHUE YNCIA XPOHUYECKUX
AYTOMMMYHHbIX MPOLLECCOB U OXUPEHME. BHeapeHMe HOBbIX METOLOB
NeyeHus, BKOYaa GapMaKoXMMMOTEPANUIO U NEPECasKy reMonosTh-
YECKUX KNETOK, CNoCcobCTBOBaNM 3HAYUTENBHOMY YBEUYEHMIO NATU-
NEeTHEN BbIXKMBAEMOCTY MaLMEHTOB.

HEKOTOPbIE ACMEKTbI NATOTEHE3A
MOPAXEHUA CEPALA U NOYEK NPU MM
Knaccyecknii BapuaHT pa3BEPHYTOrO KAMHWYECKOrO TeyeHuA

MM BKAtouaeT B ceba runepKanbLmemmio (>2,75 MMosb/n), XpoHWue-
CKYH0 NoYeyHyo anchYHKUMIO (NoKasaTenu KpeaTMHUHA B CbIBOPOTKE

The five-year survival rate in 1994-2001 and 2010-2016 increased
from 27.4% to 47.4% [17].

Based on the study, the average incidence rate in Canada
was 54.29 cases per million individuals per year, and there was
a steady rise in the annual rate. The mean age at the time of di-
agnosis was 70+12.1 years, and 53.7% were males. At the same
time, high incidence rates were observed in smaller municipali-
ties and rural areas due to environmental factors, particularly the
impact of pesticides used in agriculture [18].

In Tajikistan, the exact prevalence of MM is unknown be-
cause of diagnostic challenges caused by the non-specificity of
its clinical manifestations and the lack of specialised regional on-
cohematological centres. According to Mustafakulova NA et al
(2019), from 2010 to 2019, MM was diagnosed in 130 patients
aged 63-77 years old. 27.7% of patients were admitted to the Re-
publican Oncological Scientific Center and 72.3% — to the haema-
tology department of the Clinical Hospital of the Sughd Region
named after S. Kutfiddinov [19]. However, the number of patients
diagnosed with MM who received treatment in other specialised
centres, including the National Medical Center of the Republic of
Tajikistan, where the largest haematology department in the Re-
public of Tajikistan is based, remained unknown. This emphasises
the need to create a united MM patient registry in our country
and conduct scientific research for early screening and appropri-
ate treatment.

Thus, the literature analysis shows that the distribution of
MM is uneven across the globe. In addition, there are trends in
rising incidence worldwide, mainly among elderly men. According
to most authors, the aetiology of MM remains to be fully eluci-
dated [1-4, 9, 14, 15, 18]. The RFs leading to a progressive in-
crease in the incidence of MM include advanced age, male sex,
exposure to harmful environmental factors (ionising radiation,
chemical agents), family predisposition, an increased prevalence
of autoimmune diseases and obesity. Nevertheless, the introduc-
tion of new treatments protocols, including chemotherapy and
hematopoietic cell transplantation, has contributed to a signifi-
cant increase in the five-year survival rate for MM patients.

SOME ASPECTS OF THE PATHOGENESIS OF HEART
AND KIDNEY DAMAGE IN MM

The classic pattern of the advanced clinical course of MM
includes hypercalcemia (>2.75 mmol/l), chronic renal failure (se-
rum creatinine indicators >173 umol/l), anaemia (haemoglobin
level <100 g/lI), bone lesions (foci of lysis or a decrease in bone
mineral density with compression fractures detected by imaging
studies) and changes in the blood and the bone marrow (mono-
clonal paraprotein and plasma cell infiltration of the bone mar-
row) [1, 4, 20]. In addition, the above changes can act as directly
damaging internal organs and indirectly aggravating the course of
existing chronic cardio-respiratory diseases.

It is known that MM in the vast majority of cases is diag-
nosed among men of advanced age, which is per se a risk fac-
tor for the development of cardiovascular diseases (CVDs) [20].
According to various authors, 34.2-53.1% of patients newly diag-
nosed with MM have at least one comorbidity, 17.1-36.7% — two
comorbidities, and 7.1-24.2% — three or more diseases of various
organs and systems that make up the comorbid status [3, 5, 7,
10, 11, 14-18]. Among the concomitant diseases, cardiovascular
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KpoBK >173 MKMOb/n), aHemuio (yposeHb remornobuHa <100 r/n),
NOPa)KeHUs KOCTHOM CUCTEMbI (O4Yarn M3UCa UM CHUXKEHWE MUHE-
PanbHOM MAOTHOCTU KOCTEM C KOMMPECCMOHHbIMU MEPENOMamMm Mo
ZaHHbIM JTy4eBbIX METOAOB WCCNELOBAHUA) M U3MEHEHUA KeTou-
HOMO COCTaBa CbIBOPOTKM KPOBM (MOHOK/IOHA/bHbIA NapanpoTemH
W NNa3MOK/IETOYHAA MHPUALTPALMA KOCTHOro mosra) [1, 4, 20]. Bbl-
LeyKa3aHHble N3MEHEHUA MOTYT BbICTYNWUTb B KAYECTBE KaK NMPAMOro
NOBpPEXAIOLLEro areHTa BHyTPEHHWX OPraHoB, Tak U ONOCPeS0BaHHO
NPUBOLAT K YXYALIEHWUIO TEYEHUA UMEIOLLUXCA XPOHUYECKMX Kapamo-
PecnMpaTopHO-PeHabHbIX 3a601eBaHNI.

M3BecTHO, YyTo MM B abCoNOTHOM 6O/bLIMHCTBE C/Ty4aeB Aua-
THOCTUPYETCA CPEAM L, B OCHOBHOM MYYKCKOTO N0/a U NPEKNOHHOTO
BO3PAacTa, YTo yxKe ABAAETCA GaKTOPaMM PUCKA Pa3BUTUA CEPAEYHO-CO-
cyamcTbix 3abonesannii (CC3) [20]. CornacHo faHHbIM Pa3NnYHbIX aB-
TopoB Yy 34,2-53,1% nauMeHTOB Npu NepBUYHOM AnarHocTmke MM Bbi-
ABNAETCA XOTA bbl 04HO conyTcTByloLLee 3aboneBanue, y 17,1-36,7%
— Age natonornu, a 'y 7,1-24,2% — Tpu 1 6onee nopaxKeHUn pasamy-
HbIX OPraHOB M CUCTEM, KOTOPbIE COCTABAAIOT KOMOPOUAHBIV GOH [3,
5, 7, 10, 11, 14-18]. Cpeau conyTcTByloWMX 3a60NeBaHMit Hanbonee
4acTo BbIAB/MAIOTCA CepAeuHo-cocyauctaa natonorvs (12,1-47,9%),
XPOHUYecKas 6one3Hb nodek (XBIM) (7,2-63,4%), pecnupatopHble (3,4-
18,2%), aHAOoKpuHHbIe (1,2-6,5%) u uepebpanbHble (1,4-5,1%) Hapy-
weHun 3,5, 7, 10, 11, 14-18]. BmecTe ¢ TeM, KaK OTMEYAETCSA B BbllLe-
YKa3aHHbIX MCCNEA0BAHMAX, YAacTOTa OBHAPYKEHUA COMyTCTBYHOLLMX
3ab0s1eBaHNM, A TaKXKe KOMOPOMAHOrO GOHa HanpAMYO 3aBUCUT OT
yBE/IMYEeHMA BO3PacTa NaLVEHTOB.

Kpome Toro, npoucxoasiime B OpraHM3me 3HaUUTE/IbHbIE U3Me-
HeHuA npyu MM NpUBOAAT K NPAMOMY M/IM KOCBEHHOMY HEFaTUBHOMY
BO3AEMCTBUIO, [NaBHbIM 06pa3om, Ha cepaeUHO-COCYANCTYIO CUCTEMY
(CCC), a npumeHsemble XumMoNpenapaTbl, KPOME MOAb3bl, TaKKe
MMEIOT KapAMOTOKCUYHbIN 3QPEKT, UTO NPUBOAAT K YXYALLEHMIO TEYe-
HMA UMEIOLLMXCA KapAMabHbIX OC/I0KHeHWI [21]. MMeHHO KOMbUHa-
umA GaKTOPOB pUCKa YBEAMYMBAET BO3MOXKHOCTb NopaxeHua CCC nam
Ke YXYZLUAEeT TeYeHWe NaToNorum.

OZHUM M3 K/IHOYEBbIX MEXaHW3MOB MOPAXKEHUs CepaeyHOn
MbILULLbI, NPUBOAALLMX K CHUXKEHWUIO HE TONBbKO KOHTPAKTUNBbHOW eé
CNOCcOBHOCTH, HO M OPraHUYECKUM M3MEHEHMAM, ABAAIOTCA cBObOA-
Hble Nérkme uenu ummyHornobynuHos (C/1LM), Kotopbie BbipabaTbl-
BAlOTCA HEOMAACTaMM NIA3MATUYECKUX KNETOK U MPUBOSAT K UX aMM-
nonposy [22]. JaHHoe ABJEHME OTMEYAETCA He Y BCEX MaLMEHTOB:
COMNACHO WCCNef0BaHUAM HEKOTOPbIX aBTOPOB, amMWUIOMAO03 peru-
ctpupyetca y 15-50% 60/1bHbIX, B OCHOBHOM UMEHOLLMX BypHOE Teye-
Hue 3aboneBaHua, He NOA4AOLLErocs XuMuoTepanum [22, 23].

HakonneHwe un nocnepytowee so3aeiictane C/1ILM u napanpo-
TEWHOB Ha 3HAO- U MUOKAPA, NPUBOAAT K PA3BUTUIO MMMYHHbIX pe-
aKuMit ¢ nocneaytolwein UHPUALTPaUMEN U YTONLLEHWUIO UX CTEHOK.
MporpeccupoBaHmne NoA0OHOM LLEENOYKM NPUBOAUT K PA3BUTUIO Opra-
HUYECKMX 3MEHEHUIN CEPAEYHOM MbILULLbI, HAPYLUEHUIO €€ COKpaTu-
Te/IbHOM CMOCOBHOCTM M PECTPUKTUBHOM Kapavomuonatum [24, 25]. Y
2-7% NaLMEHTOB TaK!Ke OTMeYaeTca OTKNagbiBaHue Hutel C/IUNM Ha
NOBEPXHOCTU 3HAOKAPAA M KNanaHOB CEpPALA, YTO B MOC/IeAyOLEM
NPUBOAMT K UX OPraHUYECKOM NEPECTPOMKE U Pa3BUTUIO KanaHHOTo
CTEHO3a W/ HelOCTaTOMHOCTU C PAa3BUTUEM CepAEeYHOW HeA0CTaTou-
HocTtv [24, 25].

HeKoTopbIMW UCCNEA0BAHMAMM BblIO NMPOAEMOHCTPMPOBAHO,
YTO B NaTOreHe3e cepAeUHO-CoCYANCTbIX 0C0KHeHUI (CCO) npu MM,
KPOME MMMYHHbIX PEAKLIMIA, TaKKe UrpatoT ponb Takue GakTopbl pu-
CKa, KaK rvnepKanbLMeMmns, aHeEMMA U XPOHMYECKas MOoYeYHas Auc-
byHKUMA [26]. Mpu 3TOM NOCNeaHAA NPUBOAMUT K PasBUTUIO Kapamo-
PEHaNbHOTO KOHTUHYYMA, MPY KOTOPOM Pa3BMBAETCA MOPOYHbINA KPYT,
rae CCO yxyAlwatoT Te4eHne NoYeYHOW HegoCTaTOYHOCTH, @ NoYeyHas
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pathology accounts for 12.1-47.9%, chronic kidney disease (CKD)
— 7.2-63.4%, respiratory — 3.4-18.2%, endocrine — 1.2-6.5%) and
cerebral — 1.4-5.1% disorders [3, 5, 7, 10, 11, 14-18]. At the same
time, as noted in the above studies, the incidence of comorbidi-
ties is directly associated with increased age.

Significant changes due to MM result in direct or indirect
adverse effects, mainly on the cardiovascular system (CVS). In ad-
dition, the chemotherapy drugs, in addition to benefits, also have
a cardiotoxic impact, which aggravates the course of cardiac co-
morbidities [21]. Thus, the combination of risk factors increases
the possibility of cardiovascular damage or exacerbates the dis-
ease.

Immunocyte-associated amyloidosis is one of the critical
mechanisms of damage to the heart muscle, decreasing myocar-
dial contractility. The monoclonal proliferation of plasma cells,
with excessive production of light chains, underlies this form of
amyloidosis [22]. However, this phenomenon is not observed in
all patients: according to studies by some authors, amyloidosis is
recorded in 15-50% of patients, mainly having a rapid course of
the disease, not amenable to chemotherapy [22, 23].

Serum free light chains (sFLC) and paraproteins misfold, ag-
gregate and deposit as interstitial fibrils of amyloid in the endo-
and myocardium. Infiltration of the heart by amyloid deposits
results in restrictive cardiomyopathy and reduced myocardial
contractility [24, 25]. In 2-7% of patients, amyloid fibrils deposits
consisting of whole or fragments of immunoglobulin light chains
are also are found in cardiac valves, which show the thickening of
leaflets and cusps. These morphological changes result in valvular
stenosis or insufficiency and heart failure [24, 25].

Some studies have demonstrated that risk factors such as
hypercalcemia, anaemia, and chronic renal failure (CRF) also play
a role in the pathogenesis of cardiovascular complications (CVC)
in MM, in addition to immune responses [26]. At the same time,
the latter leads to the development of a cardiorenal syndrome,
in which a vicious circle is created, where CVC worsens CRF, char-
acterised by azotemia and other metabolic disorders, which in
turn aggravate CVC [27, 28]. Excessive calcium release from the
bones with subsequent hypercalcemia shortens the QT interval
and leads to arrhythmias, triggering chronic heart failure devel-
opment [26].

In the MM cardiac lesions development, a critical role is
played by derangements in haemostasis and homeostasis, di-
rectly caused by the tumour process [26]. Thus, the abnormal
sFLC, interacting with erythrocytes and platelets, leads to their
dysfunction, a decrease in deformability and an increase in their
aggregation ability, resulting in hypercoagulation and microcircu-
lation derangements [29]. Furthermore, capillary congestion sub-
sequently leads to tissue hypoxia, the development of metabolic
disorders and activation of the pro-inflammatory cascade [29].
Such changes mainly occur in the heart, kidneys, liver and lungs.
Furthermore, abnormal hemorheology leads to metabolic chang-
es in cardiomyocytes and their dystrophy, decreasing myocardial
contractility and deteriorating the heart’s pumping function [24,
25].

Humoral disorders also play a role in the pathogenesis of
CVC. Thus, CRF caused by the damage to the renal tissue results
in an excessive release of renin [30]. In turn, renin leads to the
activation of angiotensin Il, an extremely potent vasoconstrictor,
which increases blood pressure and stimulates aldosterone syn-
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ANCYHKUMA, XapaKTepu3yHoLLanca asoTeMuelt U Apyrumu metabonu-
YECKMMW HapyLWEeHUAMM, NPUBOAMUT K yXyAWweHuto Teyenuna CC3 [27,
28]. U36bITo4HOE BbICBOOOKAEHME KanbLyA U3 KOCTEN C nocneayto-
el rvnepKasbLMemMmmuen NpuMBOAMT K YKOpoUueHuto uHTepsana QT u
APUTMUAM, ABNAACH MYCKOBbIM MEXaHU3MOM B Pa3BUTUM XPOHUYe-
CKOWi cepAeyHoMN HeA0CTAaTOMHOCTH [26].

B reHese kapavanbHbix nopaxeHuii npu MM HemanoBaxkHas
PONb NPUHAANEKMUT HAPYLLEHWAM B CUCTEME FeMO- U FOMeOocTasa op-
raHn3ma, 0bycnoBAEHHBIM HEnoCpPeaCTBEHHO OMyXONeBbIM MpPoLLec-
com [26]. Tak, obpasoBaHHble naTtonoruyeckne C/LN, B3aumopeit-
CTBYS C 3pPUTPOLIMTaMMU U TPOMOOLMTAMM, MPUBOLAT K HaPYLUEHWIO
WX HOPMAsbHOrO GYHKLIMOHMPOBAHMA, CHUNKEHUIO X aedopmupye-
MOCTM M NOBbILEHMIO UX arperaLMoHHON CNOcOBHOCTH, YTO ABAAETCA
OCHOBHbIM 3BEHOM B Pa3BUTUM TMMEPKOArynAaLMOHHOMO CUHAPOMA U
HapyLIEeHUI MUKPOLMPKYNALMK [29]. 3acToii KPOBM Ha MUKPOLIMPKY-
NATOPHOM YPOBHE B MOCNEAYIOLEeM NPUBOAUT K TUMOKCUU TKaHeMN,
pa3BUTMIO MeTaboNMYECKUX HapyLIEHU U aKTMBaLMM NPOBOCMANU-
TeNbHON cucTembl [29]. MoaobHble M3MeHeHUs, B OCHOBHOM, BO3HU-
KalOT B TKaHAX CepALa, NoYeK, neYeHn u nérkux. OTMeyeHHble Hapy-
LIEHWUA PEOJIOTUM KPOBU NPUBOAAT K METAbONUYECKMM U3MEHEHUAM
KapAMOMMOLMTOB M UX AUCTPOPUM, ABNAACH, TEM CaMbiM, OAHON U3
MPUYMH CHUKEHUA COKPATUMOCTU CEPAEUYHON MbILLLIbI U YXYALLIEHUA
HacoCHOW BYHKLIMK KeNya0uKoB cepaua [24, 25].

Take B natoreHese CCO MrpatoT posib ryMopasibHble Hapylue-
HuA. Tak, BCIeACTBME NOPAXKEHWA NOYEYHOM TKaHMW, Pa3BMBAETCA Mo-
yeyHas AMCYHKLMA, U3-3a YEro NPOUCXOaMUT U3bbITOHHOE BbicBO6O-
*aeHue peHuHa [30]. B cBoto ouepeab, PEHUH NPUBOAMT K aKTUBALLMK
aHrnoTeH3smHa ll, KOTopbI OKa3blBaET COCYAOCYKMBAIOLLEE AEUCTBUE,
NOBbILIAET apTepuanbHOe AaBieHuWe M CnocobCTBYeT CTUMYNALMK
CVHTE3a anbAoCTePOHA B Hagno4YeuHnKax [31]. AKTUBALMA PEHWUH-aH-
TMOTEH3WH-aPEHaN0BOMN CUCTEMbI CNIOCOOCTBYET PEMOAENMPOBAHMIO
cepaua nyTém nosblwenuna All, yBennyeHnsa npes- v NOCTHarpysku a
TaKXKe pasBUTUA runepTpodum muokapaa [22]. Takum obpasom, Bbl-
LeyKasaHHble GaKTopbl, ABNAACL OCHOBHbIMM B NAaTOreHe3e pa3BuTuA
CCO y 60n1bHbIX MM, MMEIOT MOPOYHbIN KPyr B3aMMOAENCTBUS U, B
KOHEYHOM WTOre, CrocobCTBYHOT PA3BUTUIO XPOHUYECKON cepaeyHoi
Hef0CTaTOuHOCTY.

MoBpexaeHWa NoueyHo napeHxumbl npu MM BcTpeyatoTcs B
abcontoTHOM 6ONbLIMHCTBE C/Iy4aeB, M CTeNeHb MX NPOrpeccupoBa-
HUA ABNAETCA ONpeaenstolwei B BbIXKMBAEMOCTH NaumeHTos [31, 32].
Tak, cornacHo gaHHbim Heher EC et al (2013), pasnnuHble ctaguu XBM
npv NepsuYHOM AuarHoctTuke MM BblABASKOTCA Y 72% NaLLMEHTOB, a B
30-50% cnyyaes OHa pa3BMBAETCA YXKe B NEPUOZ KIMHUYECKOW MaHU-
dectaumm MM n/unan npu nposeaeHnn nedenus [33].

AHanornyHble AaHHble npueogAaT U Salahuddin AZ et al (2019),
KOTOpble NPy NEPBUYHON AuarHocTMke MM BbISIBUAM XPOHUYECKYHO
noyeuHyo aucoyHkumo y 70% naumeHTos. MefmaHbl CbIBOPOTOUHO-
ro KpeaTMHWHa U CyTOYHOM NPOTEUHYPUM, NO AaHHBIM aBTOPOB, COCTa-
BUAM 256 MKMOnb/n 1 1,24 r/cyTku cooteeTcTBEHHO. OAHaKo aBTopbI
0TMeuatoT, 4To NpoTenHypusa beHc-[xoHca bbina obHapyKeHa y 27%
NaLWeHTOB, a B NPOBEAEHUM ANann3a HyXKAaAMCb ToNbKo 15% 6onb-
HblIx [30].

[atoreHe3 noyeyHoro nospexaeHna npu MM BbIriAgUT cne-
aytowym obpasom. Mpoayunpyemble NNasmaTUHECKUMKM KneTKamu
CNUW HakannvBatoTcA He TOMbKO B MEYEHW U cepaue, HO U TOKOM
KPOBM JOCTUIAIOT NOYeK. B nocnesytoLem, B3avMMoAeNcTBYA C ypoOMO-
aynvHom (6enkom Tamma-Xopcdanna), obpasytowmmes B BOCXoas-
Lwew Yactv netau feHne, 06pasyioT LMANHAPLI, KOTOPbIE NPUBOAAT K
obcTpyKuMM nocneaHe [34]. Takke C/ILUM, B3aumogeincTya ¢ mera-
JIMHOM Y KYBYIMHOM, ABAAIOWMMUCS PELLENTOpamm NMPOKCMMaNbHbIX
KaHanbLes, NYTEM 3HAOLMTO3a NPOHUKAIOT BHYTPb KNETOK U NpUBO-

thesis in the adrenal glands [31]. Furthermore, activation of the
renin-angiotensin-adrenal axis promotes remodelling of the heart
by increasing blood pressure, increasing pre- and post-loading,
and developing myocardial hypertrophy [22]. Thus, these critical
pathogenetic factors of CVC in MM patients create a vicious cir-
cle of interaction and, ultimately, contribute to the development
of chronic heart failure.

In most MM cases, damage to the renal parenchyma occurs,
and its extent is critical for patient survival [31, 32]. Thus, accord-
ing to Heher EC et al (2013), various stages of CRF in the initial
diagnosis of MM are detected in 72% of patients. In 30-50% of
cases, CRF develops during symptomatic MM and/or treatment
[33].

Similar data are given by Salahuddin AZ et al (2019),
which revealed CRF in 70% of patients newly diagnosed with
MM. The mean serum creatinine and daily proteinuria were
256 umol/l and 1.24 g/day, respectively. However, Bens-Jones
proteinuria was found in 27% of patients, and only 15% need-
ed dialysis [30].

The pathogenesis of renal damage in MM is as follows. First,
produced by plasma cells, sFLC accumulates in the liver and heart
and with the blood flow reaches the kidneys. Subsequently, in-
teracting with uromodulin or Tamm-Horsfall protein (THP), pro-
teinaceous obstructing casts are formed in the distal convoluted
tubules and collecting ducts [34]. Also, megalin and cubilin, prox-
imal tubules receptors mediate light chain endocytosis and traf-
ficking of light chains in renal proximal tubule cells. This activates
pro-inflammatory cytokines and monocyte chemoattractant
protein-1 (MCP-1/CCL2) [35]. Subsequently, immune-mediated
inflammation and fibrosis develop, leading to tubulopathy and
amyloidosis, culminating in complete loss of excretory function of
the nephron [34-36]. In addition, sFLC, interacting with the glom-
eruli vessels, leads to their inflammation and the development of
thrombotic microangiopathy or, so-called, Ig-induced endothelial
injury of the glomeruli, resulting in loss of the filtration function
of the kidney [36].

In some cases, there can be acute kidney injury. According
to Hutchison CA et al (2011), excessive excretion of sFLC by tu-
mour cells and massive, widespread tubular obstruction play a
significant role in its pathogenesis [32]. This type of renal paren-
chymal damage, according to the authors, mainly occurs in the
fulminant form of MM, as well as with reduced functional capac-
ities of the kidneys affected by secondary nonspecific inflamma-
tory processes. Also, in renal failure development and/or exacer-
bation, the following comorbid conditions play a role, including
CVC, hypercalcemia, infectious processes, and direct invasion of
the renal parenchyma by plasma cells [34].

Thus, renal impairment with a decline in renal excretory
function is a common complication of MM. Although it is present
at the time of diagnosis of MM in most cases, its acute develop-
ment is likely associated with a reduced functional capacity of the
kidneys and excessive production of sFLC. In addition, the devel-
opment of cardiorenal syndrome aggravates cardiac and renal
complications and is one of the most critical factors contributing
to the early mortality of patients.

MM DIAGNOSTIC CRITERIA

MM is characterised by the non-specificity of symptoms and
their similarity with clinical manifestations seen in other diseases,
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[AT K aKTUBALLMM NPOBOCMANNTENbHBIX LLUTOKMHOB M MOHOLMTapPHOO
XeMoaTTpaKTaHTHoro 6eska-1 [35]. B nocneaytolem passuBatoTcs
MMMYHHOe BocCnaneHue u Gubpos, 4To B KOHEYHOM WTOTE MPUBOAUT
K TyBynonatum u amunonzaosy, GUHaNOM KOTOPbIX ABAAETCA NO/HAs
noTeps 3KCKPeTopHOM PyHKLMM HedpoHa [34-36]. Kpome Toro, C/ILMN,
B3aMMOZEWCTBYA C COCYAamm KNyBOYKOB, NPUBOAAT K MX BOCMAIEHUIO
U PasBUTMIO TPOMBOTUYECKON MUKPOAHIMONATUM WK, TaK Ha3blBae-
MOMY, |g-MHAYLMPOBAaHHOMY 3HAOTENUANBHOMY MOBPENKAEHUIO Ky-
604YKOB, YTO ABNAETCA MPUYMHON HapyweHUA GUNLTPALMOHHON cro-
cobHocTv HedpoHa [36].

B psige ciyyaes NoBpeKAEHUE MOYEK HOCUT OCTPbIN XapaKTep
W, cornacHo AaHHbIM Hutchison CA et al (2011), B ero naToreHese 3Ha-
YMTENBHYIO PONb UTPAET Ype3mepHoe M3bbITouHOE BblgeneHune C/ILN
OMNyX0/IEBBIMU KNETKAMM M MACCVBHAsA 3aKynopKa MMM KaHasbLLEB MO-
uek [32]. Takoii TvN NoBpeKAEHUA NOYEYHOM NAPEHXMMbI, MO AaHHbBIM
aBTOPOB, B OCHOBHOM BCTPEYAETCA MPU MOJIHUEHOCHoW dopme MM,
a TaKXKe NPU CHUKEHUWM Pe3EpPBHbIX BO3MOKHOCTEN MOYEK BCAes-
CTBME WX BTOPUYHOIO MOBPEXAEHWA APYTMMM Hecneuupuyeckumu
BOCMANUTENbHBIMK NpoLeccamu. TakkKe B PasBUTUM M/UAK yxyaue-
HUM TEYEHWA NOYEYHON ANCOYHKLMK UrpatoT ponb umetowwmecs CCO,
runepKanbLuyeMms, MHOEKLMOHHbIE NMPOLIECChl, NPAMas UHBA3MA Nna-
PEHXMMbI NOYEK NNA3MATUYECKUMM KneTKamu [34].

Takum 06pa3oM, NOBPEKAEHUE MOYEK CO CHUMKEHUEM UX IKC-
KPETOPHOM GYHKLMU ABNAETCA OAHWM U3 K/OYEBbIX CPEAMN BCEX BO3-
MOHbIX 0CNI0XKHEHWUI MIM. OHO B 60/ILLUMHCTBE C/Ty4aEB YKE UMEET
MECTO NpW NepBUYHOIA AnarHocTuke MM, Kpome NpoYero, BO3MOKHO
OCTPOE €ro Pa3BUTHE Ha MOYBE KaK CHUNKEHWA PE3EPBHbBIX BO3MOMKHO-
CTell camol NOYKM, TaK M YpeamepHoi BbipaboTkm C/ILUN. Passutne
KapAWOPEHANbHOTO KOHTUHYYMa MPUBOAUT K YXYALIEHWIO TeYeHWs
KaK KapAuanbHbIX, Tak U MOYEYHbIX OCJIOKHEHWH, N ABNAIOTCA OAHUM
13 GaKTOPOB PaHHEN CMePTHOCTU NALMEHTOB.

KPUTEPUUN ANATHOCTUKU MM

XapaktepHbiMu ana MM asnatoTca HecneuMdUYHOCTb CUMNTO-
MaTUKM U CXOXKECTb €€ KIMHUYECKUX NPOABAEHMUI C ApyrMmu 3abo-
NeBaHVAMM, YTO ABNAETCA OAHOM U3 NPUYMH NO3AHEN ANArHOCTUKM.
Heobxoanmo oTMeTUTb, 4To MIM MOXKET nopaKaTb N1to60oii opraH 1 cu-
CTeMy OpraHu3ma, Bbi3blBasA TEM CaMbIM pPa3HOO6pa3Hble CUMMNTOMBI.

MpepnoxeHHble paHee Durie BG, Salmon SE kputepuu aua-
FHOCTMKM U cTagmupoBaHna MM (Durie-Salmon Staging) [37] n mex-
ZlyHapoaHas cuctema crtaguposaHua MM [38] B HacTosee Bpems
NPeaCcTaBnAT UCTOPUYECKUI MHTEPEC, TaK KaK MMEKT MHOMECTBO
HeA0CTAaTKOB M He OTBEYAIOT TPEHOBAHWUAM COBPEMEHHOW HayKK.

B sT0i cBA3W, MexayHapoaHou paboyeit rpynnoit no mueno-
me (International Myeloma Working Group — IMWG) 6biav npea-
NOXeHbl [AMarHOCTUYEeCKne Kputepuu, HocAwme HassaHve CRAB
(hyperCalcemia, Renal failure, Anemia and Bone lesions) [39]. B no-
cnenytouiem 66110 NpoBeAeHO He6ONbLIOE M3MEHEHWE STUX KpUTEPU-
€B 419 yo06CTBa UCNOMb30BaHUA B EKEAHEBHOMN KMHUYECKOW NMpPaK-
TWKe, @ TaK}Ke NPOBeAEeHUA Hay4HbIX nccnesosaHwmi [40].

Pa3Hoob6pa3sne M CXOXeCTb KAMHUYECKUX npu3HakoB MM c
APYTUMM MOHOK/IOHAIbHbIMM FaMManaTMAMK, a Takxe pa3paboTka
W BHeZpeHWe HOBbIX 1ab0PaTOPHO-UHCTPYMEHTANbHBIX METOAO0B WUC-
CNefloBaHUA ABWUCL OCHOBHbIMM B nepecmotpe CRAB-kpuTepues
avarHoctrkn MM. B atoit ceasu, IMWG B 2014 rogy 6biav npepio-
KEHbl YCOBEPLUEHCTBOBaHHbIE AMarHocTUYeckue Kputepum MM, Ko-
TOpble BKNKOYAOT B cebn:

. runepkanbupemmio (>2,75 mmonb/n);

®  XPOHMYECKYIO MOYEYHYH HEJOCTAaTOYHOCTb (KNMPEHC Kpea-

TUHWHA 40 MA/MWUH UK YPOBEHb KPEATUHMHA B CbIBOPOTKE
KpoBsu >173 MKMonb/n);
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which is one of the factors associated with delay in diagnosis of
MM. In addition, it should be noted that MM can affect any organ
and system, resulting in a variable clinical picture.

The previously proposed Durie BG, Salmon SE criteria for
diagnosing and staging MM (Durie-Salmon Staging) [37] and the
international staging system for multiple myeloma (MM) [38] are
currently of historical interest, as they have many shortcomings
and do not meet higher scientific standards.

In this regard, the International Myeloma Working Group
(IMWG) proposed diagnostic criteria called CRAB (hyperCalcemia,
Renal failure, Anemia and Bone lesions) [39]. Subsequently, these
criteria were slightly adjusted to make it more comfortable in dai-
ly clinical practice and scientific research [40].

The variety and similarity of the clinical signs of MM with
other monoclonal gammopathies, as well as the development
and implementation of new laboratory and instrumental diagnos-
tic methods, were the main reasons behind the revision of the
CRAB criteria for the MM diagnosis. In this regard, IMWG in 2014
proposed improved diagnostic criteria for MM, which include:

e hypercalcemia (>2.75 mmol/I)

e chronic renal failure (creatinine clearance <40 ml/min

or serum creatinine >173 pmol/I)

e anaemia (haemoglobin value <100 g/I)

e bone lesions: foci of osteolysis or a decrease in bone
mineral density with compression fractures on skeletal
radiography, CT, or PET/CT)

e clonal bone marrow plasma cells >10%

e 60% or greater clonal plasma cells on bone marrow ex-
amination

e serum involved/uninvolved free light chain ratio of 100
or greater

e more than one focal lesion on MRI that is at least 5mm
or greater in size [26].

These diagnostic criteria allow the widespread use of mod-
ern instrumental diagnostic methods for the diagnosis verifica-
tion and following up the pattern of regression and progression
of MM. Also, these criteria are helpful in the early detection of
target organ damage among high-risk patients, more accurately
predicting the survival outcomes.

In addition to anamnesis and clinical examination of MM pa-
tients, in all cases, the diagnosis of the disease should rely on lab-
oratory and imaging studies e results. The identification of MM
biomarkers more accurately determines the latent form of MM
and further clarify the nature of the disease course for the pre-
vention and appropriate treatment of patients with target organ
damage.

One of the main laboratory methods for diagnosing MM
is the detection of monoclonal immunoglobulins and their frag-
ments — sFLC. More than half of patients have monoclonal IgG,
in 25% of cases — IgA [41]. However, in up to 20% of cases, only
sFLCs are identified. In 0.5-3% cases, none of the biochemical
markers of MM is determined [26]. Furthermore, in most patients
with active MM, the revealed changes in the blood serum are
confirmed by the changes in urine, indicating renal complications
of MM [26]. At the same time, the sFLC detection is used to diag-
nose MM, and it is one of the evaluative criteria for the treatment
efficacy and a predictive factor for unfavourable outcomes [42].
The study results by Kyrtsonis MC et al (2007) showed the diag-
nostic accuracy of sFLC in predicting the five-year survival rate of
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e aHemuio (yposeHb remornobuHa <100 r/n);

®  MOPaXKEHWA KOCTHOW CUCTEMbI (0Yaru AM3nca UK CHUMKeE-
HWE MMHEPasIbHOMN MAOTHOCTM KOCTEW C KOMMNPECCUOHHDI-
MU MepenoMamm no AaHHbIM Jy4eBbIX METOL0B UCCNeao-
BaHMA);

®  Y3MEHeHMs KNeTOYHOro COCTaBa CbiIBOPOTKM KPOBM (MOHO-
KNOHaNbHbIMA NapanpoTeUH M MAa3MOKAETOUYHAA UHOUNb-
Tpawuus KOCTHOro mosra 210%);

®  ypOBEHb K/OHaNbHbIX NAA3MATUYECKMX KIETOK KOCTHOrO

mo3ra >60%;

®  KoHueHTpaumto C/ILUMU B coiBopoTKe Kposwm 2100;

*  0AMH U Bonee oyaros nopaxkeHus kocteit npu MPT nccne-

[0BaHuu [26].

[aHHble KpuTepuu NO3BOAAIOT LWMPOKO MCMO/Mb30BaTh COBpe-
MEHHbIe MHCTPYMEHTA/IbHbIE METOAbI AMArHOCTUKM C Lenblo Honee
TOYHON BepUPMKALMM AMArHO3a, a TaKKe OTC/eAUTb XapaKTep pe-
rpecca unu nporpeccupoBaHns MM. TaKKe Ha OCHOBAaHWMM AaHHbIX
KpUTEpMeB BO3MOXKEH PAaHHUI CKPUHUHE NOBPEXAEHNA OPraHOB-MU-
LIEHeW y L, BbICOKOTO PUCKa, Hamboee TOYHO MPOrHO3MPOBATb Bbl-
JKMBAEMOCTb MNaLMeHTOB.

Kpome KAMHWMKO-aHaMHEeCTUYeCKoro 06cnes0BaHMA NaLMeHToB
¢ MM, BO BCex C/ly4asx AMarHoCTMKa 3abonesaHunsa JoMmKHa 6asmpo-
BaTbCA HA AaHHbIX 1ABOPATOPHBIX M Iy4EBbIX METOL0B UCCEL0BAHMA.
OnpeaenexHne bruomapképos MM no3sonseT 6onee TOUHO BbIABUTD
CKpbITYto dopmy MM, a TakKe YTOUHUTb XapaKkTep eé TeyeHus, YTobbl
NPOBECTM NPOPUNAKTUKY WM afeKBAaTHOE /SIeYeHWe NaToNormm opra-
HOB-MULLEHEN.

OAHMM M3 OCHOBHbIX S1aBOPATOPHBIX METOAOB AMArHOCTUKM
MM aBnseTca onpegeneHne MOHOKAIOHAbHBIX UMMYHOM06YIMHOB
n ux pparmentos — C/ILUN. Y 6onee nonoBuHbI NaLMEHTOB BbiABAA-
€TCi MOHOK/IOHa/IbHbIN 1gG, B ueTBepTu cnyyaes — IgA [41]. o 20%
Habo4eHMI B KPOBM MAUMEHTOB BbisBAAloTCA Tosbko C/ILIN, a B
0,5-3% HabntoaeHW B KPOBM 6O/bHBIX HE OMPEAENseTcs HU OAUH U3
BUOXMMMYECKMX MapképoB MM [26]. CneayeT 0OTMETUTb, YTO Yy 60/1b-
LUMHCTBA NALMEHTOB C akTMBHOW MM, KpOME BbISBNIEHHbIX U3MEHE-
HWI1 B CbIBOPOTKE KPOBM, NOCAELHME TaK¥Ke NOATBEPKAAIOTCA NPU UC-
CNefoBaHUM MOYM, YTO CBUAETENLCTBYET O MOYEYHbIX OCNOKHEHMAX
MM [26]. BmecTe ¢ Tem, onpeaeneHue CLIM ncnonbayertcs He ToNbKo
B KayecTBe AMarHOCTMKM MM, HO U KaK OgMH U3 KPUTEPUEB OLIEHKM
3 deKTUBHOCTM NeYeHms, a Takke GakTopa HebAaronpUATHOrO UCXo-
Za [42]. MoaTsepKaeHMEeM TOMY ABMAIOTCA Pe3y/bTaTbl UCCEA0BAHNA
Kyrtsonis MC et al (2007), roe aBTopbl MOKa3anu, YTo AUarHOCTUYECKas
ToyHocTb CLI/IM B NPOrHo3upoBaHMA NATUAETHEN BbIXKMBAEMOCTHU Na-
LIMEHTOB cOCTaBWNa 82%, U PEKOMEHAYHOT 3TOT NMOKA3aTe/b B KauecTse
He3aBUCMMOro NPOTrHOCTUYECKoro dpakTopa ucxoga MM [43].

OpHako, no gaHHbIM Larsen JT et al (2013), cogepkaHue cBo-
604HbIX NErKMx Lenei B cbiBopoTke <100 umeno 6osee HU3KyLO cTe-
NeHb YyBCTBUTENBHOCTU (16%) B MPOrHO3MPOBAHUM ABYXNETHEN Bbl-
KMBAEMOCTU NaLMEHTOB, XOTA Npu ypoBHe ero 6onee 100 cTeneHb
YYBCTBUTENbHOCTM yBEeNUYmMnach 8o 98% [44].

O6Hapy:keHue benka beHc-[KoHca B Moye naumeHTos ¢ MM He
BCErAa BO3MOMXKHO, TaK KakK y OTAENbHOM rpynnbl 60/bHbIX OTMEYaeTCA
HecekpeTopHasd MM [26]. B cBA3u ¢ 3TUM, ANA e€ AMArHOCTUKK Lene-
€006pa3HO ONMPaTbCA Ha ApYrve KpUTepUn, npeanokeHHole IMWG, B
YaCTHOCTY, BbIAB/IEHME NNA3MATUYECKMX KIETOK B MyHKTATe KOCTHOO
Mo3ra.

MyHKLUMA KOCTHOTO MO3ra ABNAETCA OAHUM W3 KNIOYEBbIX B AU-
arHoctuke MM, npu MccnefoBaHUMM KOTOPOrO BbISBASIOTCA ABYX- U
TPEXbALEPHbIE ONYX0NEBbIE NAA3MaTUYECKMNe KneTku [26]. CornacHo
kputepnam IMWG gunarHos MM cTaBuTCA TOrga, Korga KOAM4ecTso
ONyXoNeBbIX MJ3a3MaTUYECKUX KETOK cocTasnseT bonee 10% B uc-

82%. Therefore, the authors recommend this parameter as an in-
dependent prognostic factor for MM outcome [43].

However, according to Larsen JT et al (2013), serum-free
light chain level <100 had a lower sensitivity (16%) in predicting
two-year patient survival, although, at a level of more than 100,
sensitivity increased to 98% [44].

Detection of Bence-Jones protein in the urine of patients
with MM is not always possible since some patients have a
non-secretory MM [26]. In this case, to make the diagnosis, it is
advisable to rely on other criteria proposed by IMWG, particular-
ly the identification of plasma cells in the bone marrow.

Bone marrow investigation is one of the keys in the diag-
nosis of MM, the study of which reveals neoplastic plasma cells
containing 2 or 3 nuclei [26]. According to the IMWG criteria, the
diagnosis of MM is made when the number of clonal plasma cells
is more than 10% in the studied aspirate [26]. Along with plasma
cells, a characteristic of MM is detecting their immature forms —
plasmablasts and proplasmocytes. In addition, their nuclei con-
tain characteristic Roussel bodies (hyaline intracytoplasmic and
intranuclear inclusions).

According to Rugal VI and Bessmeltsev SS (2009), in the
study of bone trephine biopsies of MM patients, five distinct
types of its lesion were identified: interstitial, diffuse, nodular, in-
terstitial-nodular and interstitial-endosteal [45].

Imaging studies (CT, MRI or X-ray) are performed to verify
bone lesions detected in more than 80% of patients. It should
be noted that when performing radiologic imaging, it is first nec-
essary to examine flat bones (scapula, bones of the pelvis and
skull, ribs and sternum). Since, in MM, where the first destructive
changes are detected in these sites. Then, it is recommended to
perform imaging studies of the bones in two dimensions, enhanc-
ing the chances of detecting foci of osteolysis [26].

The characteristic changes in the vertebrae detected by ra-
diologic imaging are the presence of low-energy fractures with
spinal cord compression. The latter is also possible when a tu-
mour process spreads into the spinal cord [46].

The detection of bone destruction depends on the stage of
the disease and therapeutic protocols. Lytic lesions of long tubu-
lar bones are rare. They are mainly localised in their proximal ar-
eas leading to thinning of the cortical layer and pathological frac-
tures [26].

Among the imaging techniques, positron emission tomogra-
phy (level of evidence (LE) IB), CT and MRI (LE lIA), radiography
(LE 11C) and densitometry (LE IlIA) have the highest diagnostic ac-
curacy [26].

Most often, patients undergo MRI, which, in addition to as-
sessing bone changes, makes it possible to obtain the most accu-
rate information about the state of the marrow, spinal and brain
also often affected by MM. Thus, according to Hillengass J et al
(2010), who studied the results of 149 MRI examinations of the
whole body in MM patients, focal lesions were detected in 28%,
multiple foci —in 15% of patients. Furthermore, the authors note
that the presence of multiple foci of bone destruction was highly
associated with a significantly increased risk of MM progression
(RR 4.05; 95% Cl: 2.1-6.2; p<0.001). The median time to progres-
sion was 13 months, and in 70% of patients, progression occurred
after 2 years [46].

Similar data are reported by Kastritis E et al (2014). In 65
patients with asymptomatic MM, MRI revealed one focal lesion
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cnefoBaHHOM MyHKTaTe [26]. Hapagy ¢ n1asmaTMYeckumMm KNeTKamu,
TaK¥Ke XapakTepHbiM Npyu MM sABnsieTca o6HapyKeHWe He3pesnbix X
¢dopm —nna3mobaacTos M NPONNA3MOLMTOB, B AAPE KOTOPbIX BbIABAA-
I0TCA XapaKTepHble Tenbla Pyccens (npeumnutatsl CLYIN).

CornacHo gaHHbim Pyrans BU, Beccmensuesa CC (2009), npu
nccnefoBaHUM KOCTHOTO MyHKTaTa y nauueHTos ¢ MM BbiaBAAoTCA
NATb XapaKTEPHbIX TUMOB €ro NOPAXKEHUA: UHTEPCTULMANBHBIN, ANd-
bYy3HbIN, HOAYNAPHBIWA, MHTEPCTULMAIbHO-HOAYAAPHLIA U UHTEPCTYU-
LManbHO-3HA0CTaNbHbIN [45].

Nyuesble metogbl uccneposanusa (KT, MPT uau peHTreHorpa-
¢dua) npoBogAaTca AnA BepudMKaLMM NOPaXKEHUA KOCTEN, KoTopble
BbiABNAOTCA Y 6onee 80% naumeHToB. CneayeT OTMETUTb, YTO MpwU
NPOBEAEHMN Ny4eBbIX METOLOB UCCNef0BaHMA, B NEPBYIO oYepesp,
HeobXxoAMMO UCCNeA0BaTb NAOCKME KOCTU (10MaToYHas KOCTb, KOCTU
Tasa 1 Yepena, pébpa 1 rpyamHa), Tak Kak npu MM nepsble AeCTPYK-
TUBHbIE U3MEHEHUA BbIABAAIOTCA MMEHHO B HUX. PeKomeHayeTtca uc-
CNefloBaHUe KOCTel B AABYX MPOEKLMSAX, FAe LUaHCbl BbIABNEHWA 04aros
OCTEe0/IM3MCa YBENNUNBALOTCA [26].

XapaKTepHbIMU M3MEHEHWMAMM NO3BOHKOB, BbIABAAEMbIMU NPU
Ny4eBbIX MeToAaxX UCCNeA0BaHUA, ABNAIOTCA HaIune HU3KO3HepreTu-
YECKMX NepeNoMOoB € KOMNpeccue CNMHHOro mMo3ra. MocneaHAA Bo3-
MOXXHa TaK¥Ke Npu npopacTaHuM OMyxoNeBoro npoLiecca B CMHHON
Mo3r [46].

Yactota BbIABNEHMA KOCTHbIX AECTPYKLMIA HanpAMYIO 3aBUCUT
KaK OT cTaguu 3abonesaHuA, Tak U XxapakTepa NPOBOAMMON Tepanuu.
MopaeHns AAMHHbIX TPYOUATbIX KOCTEWM HOCAT PEKUI XapaKTep K,
B OCHOBHOM, /IOKa/IN3YIOTCA B NMPOKCMMaJbHbIX UX OTAENax B BuAae
WCTOHYEHMA KOPTUKAZILHOTO C/10A M Pa3BUTUA NaTONOTMYECKUX nepe-
nomos [26].

Cpeam nyyesblx METOAOB MUCCIEA0BaHUA HAaMBObLLYIO AUArHO-
CTUYECKYIO TOYHOCTb MMEET NO3UTPOHHO-IMUCCUOHHAA ToMorpadus
(ypoBeHb aokasatenbHocTu (YA) IB), KT u MPT (YA lIA), peHTreHorpa-
dua (Y4 1IC) n aeHcuTometpua (YA, 111A) [26].

Hanbonee yacto nauueHTam BbinonHsaetca MPT, koTopas, Kpome
OLLEHKM KOCTHbIX U3MEHEHMWIA, N03BOAAET NONYYUTb Hambonee TOUHYLO
MHGOPMaLMIO O COCTOAHUM KOCTHOFO, CMIMHHOTO M FON0BHOMO MO3ra,
KOTOpble Takxe nopaxatotca npu MM. Tak, no gaHHbim Hillengass J
et al (2010), nsyyaBwux pesynbtatbl 149 MPT uccnefoBaHuii Bcero
Tena y nauveHtos ¢ MM, oyarosble nopaeHusa BbiaBaeHbl Y 28%,
MHOeCTBeHHble ovarvt — y 15% naumeHToB. ABTOpPbI OTMEYAIoT, YTO
Ha/IM4YMe MHOMKECTBEHHBIX 04aroB KOCTHbIX AECTPYKLMIA MMENO BbICo-
KYH0 aCCOLMALMIO CO 3HAYUTE/IbHBIM YBEIMYEHNEM PUCKA NPOrpeccu-
posaHua MM (OP 4,05; 95% OW: 2,1-6,2; p<0,001). CpenHee Bpems
£10 nporpeccupoBaHma coctaBnano 13 mecaues, a y 70% naumeHToB
NPOrpeccupoBaHmne HacTynuao Yepes 2 roga [46].

AHanoruyHble gaHHble NPMBOAAT M Kastritis E et al (2014), rae y
65 nauueHToB ¢ 6eccumntomHort MM npu MPT ogHO o4arosoe nopa-
eHue obHapyxeHo B 14% cnydaes, Yepes 2 roga — B 69% u yepes 3
roaa — B 85% HabnoaeHuin [47].

Takum 06pa3om, NpUMeHEeHWEe AMarHOCTUYECKUX KpUTepues,
paspabotaHHbix IMWG, a Takxe npoBeaeHMe AOMOSHUTENbHbIX Me-
TOA0B WUCCNIEA0BaHUA MO3BONAIOT C 6ONbLLOK TOUHOCTBIO AWUAFHOCTU-
poBaTb MM, a TaKe eé 0CNOXKHEeHMA.

JIEMEHME

M3-3a Toro, 4yto MM B OCHOBHOM AMarHOCTUpyeTca cpeau auy,
CTapy4ecKoro Bo3pacta ¢ KOMOPOUAHLIM GOHOM, CTpaTEerua feveHus
ZlOMKHa bbITb HanpaseHa He TObKO Ha Tepanuio OCHOBHOIO 3abone-
BaHMA, HO M Ha HUBENIMPOBAHWE HEraTUBHOTO UX Bo3aelcTeua Ha CCC,
neyeHb U NoYkK [20, 27]. BmecTe ¢ Tem, Cam OnyXoneBol NpoLecc, Ae-
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in 14% of cases, after 2 years —in 69%, and after 3 years —in 85%
of patients [47].

Thus, using the diagnostic criteria developed by the IMWG
and additional methods of investigation make it possible to diag-
nose MM and its complications with high accuracy.

TREATMENT

Since MM is a common disease among the elderly, often
with multiple comorbidities, the treatment strategy should treat
the underlying disease and alleviate the impact of comorbid fac-
tors affecting the CVS, liver and kidneys [20, 27]. At the same
time, the cancer process per se, being incurable, has a direct or
indirect adverse influence on the CVS, hepatic and renal paren-
chyma [1, 4]. In addition, additional investigations, in particular,
MRI or CT imaging with intravenous contrast administration, can
also lead to kidney damage [26].

Success in preventing and timely treating cardiac, renal, he-
patic and pulmonary complications is achievable only if an inter-
disciplinary approach is adopted, ensuring sufficient focus on the
attainment of remission of the tumour process and the avoidance
of target organ damage [20, 40].

The development and introduction of new drugs, as well
as the elucidation of the main links of the pathogenesis of MM,
secured significant success in the treatment of the disease, in-
cluding not only in an increase in the five-year survival rate but
also in a substantial decrease chemotherapy-induced cardiorenal
complications [1-4, 26].

Currently, two treatment tactics are employed depend-
ing on the patients’ age, the spread of the tumour process, the
duration of the disease, and other factors. Based on the IMWG
recommendations, for the newly diagnosed MM patients under
60-65 years of age with minimal risk factors for cardiovascular,
pulmonary, and renal complications, high-dose chemotherapy
(HDC) is administered, followed by hematopoietic stem cell trans-
plantation [48]. In older patients with comorbidities, combined
palliative treatment is used without high-dose chemotherapy and
stem cell transplantation [49, 50].

Despite all the advances in haematological oncology, good
responses to MM treatment are not achieved in all cases. The ex-
acerbation of comorbidities and the adverse effect of HDC are the
factors of unfavourable outcomes in elderly patients and a low
five-year survival rate [51].

Challenges in treatment also arise in the settings of end-
stage renal failure. According to the IMWG recommendations,
in all patients with MM, the severity of renal excretory function
should be determined (grade A) before treatment has com-
menced since renal complications of MM are observed in up to
72% of cases. High-dose dexamethasone is recommended to use
for at least the first month of treatment (grade B). No dose ad-
justment of thalidomide is required due to a lack of nephrotox-
icity (grade B). Lenalidomide is effective and safe, mainly in pa-
tients with early CKD (stage I-Ill) (grade B). Lenalidomide (grade
B) is recommended for programmed dialysis patients with severe
renal injury, with dose reduction as required. HDC with autolo-
gous stem cell transplantation (with melphalan 100-140 mg/m?)
therapy can be used in patients with renal impairment (grade C)
[48].

A worldwide multicenter study carried out by scientists
from 24 countries in Europe, North America and the Asia-Pacif-
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NAACb MHKYPabenbHbIM, MMEET NPAMOE UM KOCBEHHOE HeraTMBHOE
BAnAHMe Ha CCC, NneYEHOYHYIO0 M noYeyHyto napeHxumy [1, 4]. Kpome
TOro, NPOBOAMMbIE AONONHUTENbHBIE METOAbI UCCAIEL0BAHUA, B YaCT-
HocTM MPT mnn KT ¢ BHYTPMBEHHbBIM KOTPACTUPOBAHMEM, TOXKE MOTYT
NPUBECTU K peHabHbIM NOBPEXAEHUAM [26].

Ycnexv B NpoduAakTUKe M CBOEBPEMEHHOIN KOPPEKLIMM cepaey-
HbIX, MOYEYHbIX, MEYEHOUHBIX U NETOYHBIX OC/OMKHEHWI BO3MOMHbI
TONBKO MPU COBNIOAEHUM MEXAMCLMMAMHAPHOTO NOAX0Aa, Koraa
YOENAeTca [0CTaTOYHOE BHUMAHME He TOSIbKO PEMMUCCUM ONYX0NEeBo-
ro NPOLLEeCca, HO U COCTOAHMIO OpraHoB-muLeHel [20, 40].

CnepyeT OTMETUTb, YTO Havyano XXI Beka, B CBA3M ¢ pa3paboTKoi
1 BHEAPEHNEM HOBbIX IEKAPCTBEHHbIX CPEACTB, @ TaK¥Ke BbIACHEHWEM
OCHOBHbIX 3BEHbEB NaToreHe3a MM, XxapaKTepu3yeTca 3HaYUTE/IbHbI-
MM yCNexamMmn B NeYEHWUM SAHHOM NAaTONOMM, 3aK/IOHAOWMMUCA He
TONIbKO B YBE/IMYEHUW NATUIETHEN BbIXKMBAEMOCTU MALMEHTOB, HO U
B 3HAYUTE/NIbHOM YMEHbLIEHUM aCCOLMMPOBAHHBIX C XMMUOTEPanuen
KapAMopeHanbHbIX NoBpexaeHun [1-4, 26].

Ha cerogHAWHMIN AeHb U3BECTHO ABe TaKTUKU NeYeHus, Ko-
TOpPble 3aBUCAT KaK OT BO3pPacTa NaLMEHTOB, TakK U OT CTENeHu pac-
NPOCTPAHEHHOCTM OMYX0/MIEBOrO NPOLLECca, AAaBHOCTM 3aboseBaHus
N MHOTMX Apyrux ¢akTopos. CornacHo pekomeHgaumnam IMWG npum
nepsu4HOM anarHoctmke MM y aunw, monoxe 60-65 net ¢ MUHUManb-
HbIMWU GaKTOpamu pUCKa CepPAEYHO-COCYAMUCTbIX, NEFOYHBIX U MOYey-
HbIX OCNIOHEHWI NPOBOANTCA BbICOKOA03HAA XummoTepanua (BXT) ¢
nocaesytowwein TpaHcNAaHTaUMen reMONOSTUYECKMX CTBONOBbLIX Ke-
TOK [48]. Y naumeHTOB 60/1€€ NPEKIOHHOIO BO3pacTa C KOMOPOUAHbIM
boHOM NpoBoAATCA KOMOVMHUPOBAHHaA NasMaTMBHAA Tepanua 6es
BbICOKOZO3HOM XMMMUOTEPANWM U TPAHCMAAHTALMM CTBONOBbIX KNETOK
[49, 50].

BmecTe ¢ Tem, HECMOTPA Ha BCe AOCTUMKEHWUA B OHKOTeMaToso-
rMmn, 3GPEKTUBHOCTL eyeHns MM oTMeyaeTca He BO BCEX CNyYasX,
a Hannume KomopbuaHoro ¢oHa, 060CTpeHME XPOHUYECKMX COMyT-
CTBYIOLLYX 3a60/1€BAHUIA, @ TaKKe HeraTuBHoe BansHue BXT asaatotca
bakTopammn HebnaronpuATHOrO Ucxofa 3abosneBaHusA y NauMeHToB
MOMWNOTO BO3PacTa M HEBGO/IbLLOTO NPOLEHTA UX NATUAETHEN BbIXKM-
BaemocTy [51].

CnoXkHOCTM Tepanumn TaKKe BO3HWUKAKOT NPU IEYEHUM NaLMEH-
TOB, UMEIOWMX TEPMMHANbHbIE CTAaAMWU MOYEYHOTO MOBPEKAEHMA.
Tak, cornacHo pekomeHaaumam IMWG scem naupneHtam ¢ MM nepep,
NeyeHnemM HeobXoaMMO ONPELENUTL CTENEHD HAPYLLEHUA IKCKPETOp-
HOM dyHKUMK nouek (YA, cTeneHb A), Tak Kak Ao 72% ciydaes oTme-
4aloTcA noyeyHble ocnoxHeHna MM. Mpu neyeHnn gekcamMeTasoH B
BbICOKMX [03aX PEKOMEHIYETCA MCMO/b30BaTb, KaK MUHUMYM, B Te-
yeHWe nepsoro mecaua neveHun (YA, creneHb B). Koppekuumn fo3bl
TaAMaomuaa He TpebyeTtca u3-3a oTcyTCTBUA HedpoToKeMyHoCTK (Y,
cteneHb B). NleHanngomug, spdekTnBeH 1 besonaceH, raBHbIM 06-
pa3om, y NaLMeHTOB ¢ HauyanbHbiMKU Gpopmamm XBIT (I-1l ctagum) (YA,
cTeneHb B). MauyeHTam ¢ TAKENBIM NOYEYHbIM NOBPEXKAEHMEM, HAX0-
AALMMCA HA NPOrPAaMMHOM AMann3e, PEKOMEHAYETCA NeHANUAOMUA,
(YA, cteneHb B) c ymeHblueHNeM 403bl N0 Mepe HeobxoammocTu. BXT
C TpaHCNAaHTaLMeld ayTONOMMYHbIX CTBOMIOBbLIX KNeToK (¢ mendana-
Hom oT 100 go 140 Mr/m2) BO3MOXKHa Y NALMEHTOB C NOYEYHbIM MO-
BpexxaeHuem (YA, creneb C) [48].

B MHOroueHTpoBOM MCCNefoBaHUM YY€HbIX M3 24 cTpaHax Es-
ponbl, CeBepHol AMepuKM U A3MATCKO-TUXOOKEAHCKOrO pPervoHa,
rae NPOBOAWAOCH CPAaBHEHWUM 3PGEKTMBHOCTM ABYX CXEM NeYeHuA
(M3aTyKCcMMab + nomanuaomma, + AeKcameTasoH) 1 (nomanmaommna +
[leKcameTasoH), 6bI10 NoKa3aHo, YTo NpK CpeaHeMm CPoKe Habaoae-
HuA 11,6 mecsALeB, MeanaHa BbXKMBaeMoCTU 6e3 MporpeccupoBaHms
MM coctasuna 11,5 n 6,5 mecaues cootsetctBeHHO (p=0,001). He
MMENOCb 3HaYMMBIX PA3/IMUMIA MO YACTOTE HEXKEeNaTebHbIX ABAEHUM

ic region, on completion of the effectiveness of two treatment
regimens (isatuximab + pomalidomide + dexamethasone) and
(pomalidomide + dexamethasone) showed that with an average
follow-up of 11.6 months, the median progression-free survival
in MM patients was 11.5 and 6.5 months, respectively (p=0.001).
Furthermore, there were no significant differences in the inci-
dence of fatal adverse events, reported as 8% and 9% of patients
in both groups, respectively [52].

Another study comparing the efficacy of elotuzumab + po-
malidomide + dexamethasone with pomalidomide + dexametha-
sone showed that the response to therapy in the first and second
groups was 53% and 26%, respectively (p<0.001). In addition, the
medium progression-free survival in MM patients was 10.3 and
4.7 months, respectively (p<0.001) [53].

In a randomised, open-label study within the OPTIMISMM
clinical trial, the efficacy and safety of triple-combination therapy
(pomalidomide + bortezomib + dexamethasone) in patients with
recurrent or refractory MM was assessed. It was noted that the
administration of pomalidomide in addition to bortezomib and
dexamethasone increases patient survival by an average of 11
months. However, serious adverse events were reported in 57%
and 42% of patients with and without pomalidomide, respective-
ly [54].

Analysis of the literature data shows that every year the
emergence of new drugs for the treatment of MM allows to
slightly improve therapeutic efficacy and increase the survival
rate of patients. However, despite impressive progress in the
therapy of the disease, MM remains incurable. Therefore, further
research is needed to find a solution to the problem. The main
goal of any treatment regimen is to increase the rate of positive
response and reduce the incidence of complications and deaths
[55].

The main predictors of unfavourable outcomes are male
gender, advanced age, delay in the diagnosis of the disease, the
presence of many foci of bone destruction, comorbidities, lack of
response to chemotherapy, and the development of various non-
specific complications. Thus, according to Blimark C et al (2015),
patients with MM had a 7-fold (RR 7.1; 95% Cl: 6.8-7.4) increased
risk of developing any infection, including bacterial and viral,
7-fold and 10-fold, respectively. Furthermore, according to the
authors, infection was the leading cause of 22% of deaths after a
year of follow-up. Therefore the authors recommend developing
new drugs that affect the incidence of infectious complications
[56].

Another critical issue in treating elderly patients is the lack
of uniform recommendations for preventing cardiorenal compli-
cations. Thus, according to Kistler KD et al (2012), among 22076
patients with MM, cardiac comorbidities were diagnosed in 63%
of cases, including arrhythmia (14%), coronary artery disease
(14%), and chronic heart failure (8%). At the same time, more
than 70% of MM patients developed cardiac complications during
treatment, and therefore their timely diagnosis and appropriate
treatment are highly recommended [57]. Furthermore, other
studies have demonstrated that concomitant CVD at the time of
MM diagnosis was found in 48.1-57%, correlating with age, gen-
der and stage of the disease [58, 59].

A study by Hari P et al (2018) showed that among 628 pa-
tients, the incidence of CVD and/or CKD increased from 47.7% at
the time of MM diagnosis to 67.8% at the time of the first re-
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C NIeTaNbHbIM UCXOA0M, KOTOPbIV Bbin 3aperncTpupoBaH y 8% u 9%
nauuMeHToB 06enx rpynn COOTBETCTBEHHO [52].

B Apyrom uccnenoBaHum, rae cpaBHMBanach 3GGEKTUBHOCTb
310Ty3ymab + NOMannaomua + AeKcameTasoH C MoMannaomua,
+ fleKcameTasoH, 6bln10 NOKasano, YTo OTBET Ha Tepanuio B nep-
BOW M BTOpOW rpynnax coctaBnseTt 53% u 26% cOOTBETCTBEHHO
(p<0,001). CpegHaa MMHMMaNbHAA BbIXXKMBaeMOCTb 6e3 nporpec-
cuposaHmna MM coctasuna 10,3 n 4,7 mecAues COOTBETCTBEHHO
(p<0,001) [53].

B paHAOMM3MPOBAHHOM OTKPLITOM WCCNEL0BAaHWMM B pPamMKax
npoekta OPTIMISMM trial investigators 6bina oueHeHa 3¢derTus-
HOCTb M 6€30MacHOCTb TPOWHOWM KOMBMHMPOBAHHOW Tepanuu (Nnoma-
maomupa, + 6opTe3oMmnb + LeKCaMeTasoH) y NaLMEHTOB C PeLuanBu-
pytowLeit unm pedpakrepHoii MM. Bblio OTMEYEHO, YTO Ha3HaYeHUe
nomanuaomuaa AONONHUTENBHO K BopTe3oMUOY U AeKCaMETa3oHY
YBE/IMYMBAET BbI*KMBAEMOCTb NALMEHTOB B CpeaHeM Ha 11 mecAues.
Cepbé3Hble HeKenaTesbHble ABAEHUA OblAM 3aperncTpmMpoBaHbl Y
57% v 42% nauMeHTOB COOTBETCTBEHHO C M 6e3 NpUMeHEHNA NOMa-
nmpomuaa [54].

AHann3 faHHbIX IMTEPaTypPbl NOKa3bIBAET, YTO C KAaXKAbIM rO40M
NoABNEHME HOBbIX 1EKAPCTBEHHbIX CPEACTB B NeveHnn MM nossons-
€T HECKONbKO YNYYLLIUTb pe3y/bTaTbl TEPANUK U YBEUYNUTD BbIXKMBae-
MOCTb MaumeHToB. OgHAKO, HECMOTPA Ha BCe NPEANOCHIIKY, AaHHOe
3abos1eBaHMe B HACTOsILLEE BPEMSA ABNAETCA MHKYPabenbHbIM, U Heob-
XOZAMMbI AafbHENLWMe HAayYHble UCCNe0BaHUA ANA PeLeHMs AaHHOM
npobnembl. OCHOBHOM LeNbto 1060 CXEMbI IEYEHNS ABNAETCS YBE-
JMYEHUE YacTOTbl NONOKUTENBHOTO OTBETA M YMEHbLUEHWE YacTOoTbI
OCNOXHEHWUI U NIeTaNbHbIX Cxoa08 [55].

OCHOBHbIMW MPOrHOCTUYECKUMU  daKTOpamMKU HebnaronpuaT-
HbIX UCXOLOB ABAKTCA MYMKCKOM MOA, NOXKMAOW BO3PACT, NO34HANA
[AMarHocTMKa 3aboneBaHusA, HaZIMUME MHOMKECTBA O4aroB KOCTHbIX
LeCTpyKUMiA, KomopbuaHbiit GoH, OTCYTCTBME OTBETA HA XMMMUOTEPA-
MUI0, @ TAK¥KE Pa3BUTUE Pa3/IMYHbBIX HECNELMPUUECKMX OCNOKHEHU.
Tak, cornacHo gaHHbim Blimark C et al (2015), naupeHTsl ¢ MM nmenu
7-KpaTHbiit (OP 7,1; 95% [W: 6,8-7,4) NOBbILUEHHbIV PUCK Pa3BUTUA
N060I MHPEKLMK, B TOM YnCNe BaKTepUanbHOM B 7 pas, BUPYCHON — B
10 pas. Mo gaHHbIM aBTOPOB, Yepe3 rof HabaAeHUA MHOEKLMA Bbina
OCHOBHOW NPUYNHOM 22% NeTasbHbIX MCXOLOB, B CBA3M C YEM aBTOPbI
PEKOMEHAYIOT pa3paboTKy HOBbIX NPENapaToB, BANAIOLLMX Ha YacToTy
WHPEKLMOHHbIX OCNOXKHEHWI [56].

BmecTte ¢ Tem, ApyrM BayKHbIM BOMPOCOM Tepanum NOXUAbIX
NaUMEHTOB ABNAETCA OTCYTCTBME eAMHbIX PEKOMEHAALUMI no npodu-
NaKTUKe KapAMOpPEeHaNbHbIX OCNOMHEHMI. Tak, COMAcHO AaHHbIM
Kistler KD et al (2012), cpean 22076 naumeHToB ¢ MM, conyTcTayio-
Waa cepaeyHan natonorna bbina guarHocTMpoBaHa B 63% ciyyaes,
B TOM yucne y 14% otmevanacb aputmud, y 14% — mwemmnyeckasn
6onesHb cepaua, y 8% — XpoHWYecKas cepaeyHan HeAoCTaTOYHOCTb.
BmecTe ¢ Tem, aBTOpbl OTMeYatoT, 4To y 6onee 70% naumeHtos ¢ MM
BO BpPEMA /IeYEHWA Pa3BUANCDL CEPAEYHbIE OCNOMKHEHMUA, B CBA3N C
YeM PeKOMEH/YIOT CBOEBPEMEHHYHO UX AMArHOCTMKY U afieKBaTHYIO
Koppekumio [57]. B page apyrux uccaefoBaHuii 6b110 NPOAEMOHCTPU-
poBaHo, uTo conyTcTaytome CC3 y nauneHTos ¢ MM npu nepsuYHoOi
[AMarHoCTMKe OHKOMaToNorMmn umenn mecto B 48,1-57% HabnogeHuin
N KOPPENMPOBAAN He TOIbKO C BO3PAcTOM M NOJIOM, HO U CO CTaguen
3abonesaHus [58, 59].

B nccnesosaHuu Hari P et al (2018) 6bi10 nokasaHo, YTo cpe-
Ay 628 nauuneHTos yactota CC3 u/wam XBM yseanumnacs ¢ 47,7% npu
nepsmMyHom auarHose MM po 67,8% npu nepsom eé peunamse. o
[laHHbIM aBTOPOB, Hannume XBIM (OP 1,51; 95% AW: 1,01-2,26) u CC3
(OP 1,75; 95% AM: 1,03-2,96) KaK B OTAENbHOCTH, @ TaKXKe B KOMBU-
Hauuum (OP 1,95; 95% AM: 1,29-2,93;) 6b110 CBA3AHO C MNOBbIWEHHbIM
PUCKOM NeTanbHbIX Mcxogos [60].
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lapse. According to the authors, the presence of CKD (RR 1.51;
95% Cl: 1.01-2.26) and CVD (RR 1.75; 95% Cl: 1.03-2.96) alone or
in combination (RR 1.95; 95% Cl: 1.29-2.93;) was associated with
an increased risk of death [60].

In this regard, according to the recommendations of the Eu-
ropean Society for Medical Oncology and the European Society
of Cardiology, the following principles should be followed in MM
patients treatment [61]. First, before commencing any type of
treatment with a potential risk of cardiotoxicity, it is necessary to
further examine patients for CVD, assess their RFs and carry out
therapy to reduce RFs impact. Secondly, it is essential to evalu-
ate the initial status of the CVS based on the parameters of blood
pressure, ECG and echocardiography [62]. In addition, it is recom-
mended to assess the left ventricular ejection fraction, the geom-
etry of the cardiac chambers, and the structure and function of
the valve apparatus. Moreover, finally, cardiovascular monitoring
is necessary during the treatment or remission and screening for
early signs of its damage. In cases of cardiac complications de-
velopment, the decision to continue the MM treatment is made
individually, taking into account the potential benefits and harms
of the therapy.

CONCLUSION

Literature data show that MM has unclear patterns of the
disease distribution, and there are trends in rising incidence. One
of the main reasons for the increase in the incidence of MM is
considered to be an increase in the life expectancy of the popula-
tion, especially among men, as well as the impact of adverse en-
vironmental (exposure to ionising radiation causes DNA damage
and mutation) as well as host factors, including obesity and au-
toimmune processes. At the same time, a plausible explanation
of the higher incidence of MM in some regions, and the lower in
others, has yet to be received, requiring further research.

Damage to the heart, lungs, and kidneys is one of the fre-
guent manifestations and complications of MM, in combination
leading to mutual burdening and resulting in early unfavourable
outcomes. In this regard, there is a sheer need to carry out com-
prehensive research on the early diagnosis and target organ com-
plications of multiple myeloma.

Despite the development and introduction of new drugs
and treatment methods, the long-term survival rates of MM pa-
tients remain at a low level. Therefore, there is a need for further
research aimed at improving treatment outcomes.
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B cBA3K C 3TUM, cOrNacHO pekomeHdaumam Esponeiickoro 06-
LecTBa MeaMUMHCKOM OHKonorum (European Society for Medical
Oncology) v EBponelickoro obuiectsa kKapamonoros (European Society
of Cardiology) npu nevenunmn naupeHTos ¢ MM HeobX0AMMO PYKOBOA-
CTBOBATbCA CNEAYHOLWMMU NpUHUMNaMKM [61]. Bo-nepBbix, 40 Hayana
Noboro BUAA NIEYEHUS, MMEIOLLETO MOTEHLMANbHBIA PUCK Kapamo-
TOKCMYHOCTM, HeobXoaMMO A006CNe0BaTb NALMEHTOB Ha NpesmeT
CC3 1 nx PP 1 npoBecTM NapannenbHyo Ux Koppekumo. Bo-8Topblx,
HeobxoayMa oLeHKa ncxofHo dyHKLmmn CCC Ha OCHOBaHMK Napame-
TpoB AL, KT 1 3xoKT [62]. PekomeHayeTca 0cobo oLeHNTb GpaKLmio
BbIOPOCA /IEBOTO KeyA0UKa, FEOMETPUIO NONOCTEN CepALa, a TaKke
CTPYKTYPY M OYHKLUMIO KnanaHHoro annapata. M, HakoHel, B nepu-
0f, NPOBELEHUA NeYeHUA UAN pemuccumn 3abonesaHua Heobxoamm
NPOrpamMMMpPOBaHHbIA KOHTPOAb GyHKUMOHMpoBaHua CCC, a Takxke
PaHHWUI CKPUHUHT NPU3HAKOB €€ nopaeHus. B cayyasx passutus
KapAuanbHbIX OCOXKHEHWUIA peLleHne 0 NPOAC/IKeHUN nedeHna MM
NPUHUMAETCA UHAMBUAYANbHO C YY4ETOM NOMb3bl U BpeAa NPOBOAU-
MOV Tepanuu.

3AKNIOYEHUE

AHanM3 JaHHbIX IUTEPaTypbl NOKa3blBaeT, YTo, XotaA MM u ume-
€T HeOAHO3HaYHbIV XapaKTep PacnpoCTPaHeHUA, OfHAKO OTMeYaeTca

TeHAEHUMA K exerogHomy eé pocTy. O4HMMM M3 OCHOBHbIX NPUYMH
pocta 3aboneBaemocty MM CuMTalOTCA YBEAWYEHWE NPOLO/KM-
TENIbHOCTU KU3HU HaceneHus, OCODEHHO Cpean MYMKUMH, a TaKKe
BO3ZEMCTBME HeraTMBHbIX HaKTOPOB OKPYMKalOLLEW cpeabl (MyTauum,
BO34eiCTBMA MOHU3UPYIOLLETO U3NYYEHUA) Ha OPraHWU3M, OXKUPEHME,
a TaKXe ayTOMMMYHHble npoueccbl. Bmecte ¢ Tem, ocTaérea A0 KoHUA
HeBbIACHEHHOM YacTas BCTpeyaeMocTb MM B 0fiHWX permoHax, 1 Hau-
MeHbLUas — B APYruX, Y4TO TPeBYEeT HayYHbIX U3bICKaHWA.

MospexaeHna cepaua, NErKMX U NOYEK ABNAIOTCA OAHUM U3 Ya-
CTbIX MPOABNEHUM, @ TaKXKe 0cNoXHeHUH MM, coyeTaHHas BCcTpeyae-
MOCTb KOTOPbIX NPUBOAMUT HE TONbKO K B3AUMHOMY OTArOLLEHUIO, HO
W ABNAETCA OAHWMM M3 GAKTOPOB PaHHUX HEBNAroNpPUATHBIX UCXOA0B.
B cBA3M C 3TMM, UMeeTcA HeOBXOAMMOCTb B BbIMONHEHUU Hay4YHbIX
nccnefoBaHW NO paHHel AMarHOCTUKe M NPOodUNaKTUKe pa3BuUTUA
BUCLLEPA/IbHBIX OCNIOXKHEHNUM MM.

HecmoTps Ha pa3paboTky 1 BHELPEHWE HOBbIX JIEKAPCTBEHHBIX
CPeACTB U METOA0B NIeYeHMsA, YacToTa BbI)KMBAEMOCTM NALMEHTOB B
OTAANEHHOM Nepuoae OCTAETCA Ha HU3KOM YPOBHE, B CBA3N C Yem U
3[eCcb UMeeTc He0BXOAMMOCTb B NPOBEAEHWUM AabHENLINX HAYYHbIX
M3bICKaHWI, HaNPaBAEHHbIX Ha y/yULLIeHWe Pe3yNbTaToB eYeHUs.
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