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AHHOTAIIUA

IIpoBesieHa OIlEHKA JAMATHOCTHYECKOTO0 ¥ IIPOTHOCTUYECKOTO 3HAUEHHS HCCIIEIOBAHUS CHIBOPOTOUHBIX CBOOOI-
HBIX JIETKUX Iierei uMMyHor100yauHoB K U A (CJILI-x u CJII]-A) u ux cooTHourenus (k/A CJIL]) y maiueHTOB ¢ MHOXKe-
cTBeHHOH Muesiomoit (MM). O6ciiezoBaHO 206 GOBHBIX C BIIEPBBIE AAUarHocTupoBanHOH MM, HabmogaBmuxces B ['ema-
TOJIOTHYECKOM IIeHTpe T. HoBocuOupCKa B mepuos ¢ 2012 1o 2017 r. MeauaHa Bo3pacra 06cieyeMbIX cOCTaBuIa 67 JieT
(32—82 rosa). B KOHTPOJIBHYIO TPYIIILY BKIOYEHO 56 YCIOBHO 3/TOPOBBIX JIII: 34 KEHITUHBI (60.7 %), 22 (39.3 %) My:K4uH-
HBI, MeJINaHa BO3pacTa B 3Tou rpymie — 62 roza (40—68 jet). Konnenrpartuto CJIL-k u CJIL[-A (Mr/y1) B CBIBOPOTKE KPO-
BU OIIPEJIEJISIITA UMMYHOTYPOUIMMETPHIECKUM METOJ[OM.

VYerauoBieHo, uTo v 607bHBIX MM ypoBeHb cekpernuu cbiBOpoTouHbIX CJII-k uau CJILI-A 6bI CTATUCTHYECKHU
3HAYKMO BBIIIIE 10 CPABHEHHIO C TPYIIIION KOHTPOJIS U pa3indalcs B 3aBucuMocTu ot Tuna MM (p < 0.005). Jluaruo-
CTUUECKas YyBCTBUTEJILHOCTE KonmdecTBeHHOTO onrpeziesenus CJIL u ux coorHomenus npu MM cocraBuina 98.54 %,
10 CPaBHEHHIO C 94.17 % NpH CTAHAAPTHOM HWMMYHOXHMHYECKOM HCCJIEOBAHWN. 3HAUEHHUs] COOTHOIIEHUS K/A
CJII] < 0.04 wiu > 65, a Takke ypoBeHb CJILI-k u CJILI-A BbIIlle Me{UaHbI, TIOJIyYeHHOH B 11esioM 1o rpytie (CJI1-k > 702.0
u CJILI-A > 493.2 MT/J1), KOPPETUPYIOT C U3BECTHBIMU (haKTOpaMHU HEOIAaTOMIPHUSTHOTO TPOruo3a npu MM (¢ BBICOKUM
ypoBHeM B2-Mukporiaobyiauna (>3.5 Mr/i) (r = 0.461, p < 0.001), IJIa3MOKJIETOYHOU HHGUIbTPAIUEH KOCTHOTO MO3-
ra > 24 % (r = 0.420, p < 0.001), IOYEYHOHU HEJOCTATOUHOCTHIO (KPEATHHUH > 177 MKMOJIb/J) (' = 0.380, p < 0.002)),
a Takske ¢ BbicokuM ypoBHeM JI/IT (>450 ex./n) (r = 0.520, p < 0.001) U ACCOMUUPYIOTCS ¢ HEGIATOTPUITHBIM HUCXO-
oM. Meauana obmeit BeixxuBaemoctu (OB) B rpymme marnueHToB ¢ k/A CJIL] < 0.04 uiau > 65 cocTaBUIa 49 MeC 10
cpaBHEHHUIO ¢ 76 Mec B rpyie ¢ k/A CJII] 0.04—65 (p < 0.001), 5-neTusist OB — 42 1 75 % cooTBeTCTBEHHO (P < 0.001).

Takum o6pazom, omnpezenerne cbiBOpoTouHbIx CJIL] B chIBOPOTKE KPOBU 060bHBIX MM TOBBINIAET JUATHOCTHYE-
CKHE BO3MOXKHOCTU U MOMKET OBITh MCIIOJIb30BAHO JJI OIEHKHU IIPOTHO32 UX BBIKHBAEMOCTH. 3HAYEHUE COOTHOIIEHUS
K/A CJIIT <0.04 win >65 MO3BOJIAET Pa3/ie/IUuTh nanueHToB ¢ MM Ha TPYIIBI PUCKA C JOCTOBEPHO PAa3/IMYAOIIUMUCS HUC-
XOZ[aMH U MOKET IPUMEHSTHCS /IS BBISBJIEHHUsI OOJIBHBIX C BBICOKUM PUCKOM, HYK/TAIOIIKUXCS B 60JIee arpecCUBHOM Tepa-
MU U JIETATbHOM MOHUTOPHUHTE OTBETA HA HEe.

Karouesnvle cao8a: MHOKECTBEHHAST Mmuesioma, CBOGOI[HI)IC JIETKHUE Iernun I/IMMyHOI‘JIO6yJII/IHOB, JAWArHoCTHuka, 1mpo-
THO3, O6Il[aH BBI2KUBA€MOCTbD.

ABSTRACT
The diagnostic and prognostic value of the study of serum immunoglobulin free light chains kappa and lambda
(FLC-x and FLC-A) and their ratio (FLC k/A) in patients with multiple myeloma (MM) was evaluated. The study involved
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206 patients with newly diagnosed MM which were observed in Novosibirsk Hematology Center from 2012 to 2017. The
median age of the subjects was 67 years (32—82 years). The control group included 56 conditionally healthy individuals:
34 women (60.7%), 22 (39.3%) men, and the median age in this group was 62 years (40—68 years). The concentration of
FLC-k and FLC-A (mg/]) in blood serum was determined by immunoturbidimetric method.

It was found that in patients with MM, the secretion level of serum FLC-x or FLC-A was statistically significantly
higher in comparison with the control group and differed depending on the type of MM (p < 0.005). The diagnostic
sensitivity of the quantitative determination of FLCs and their ratio in MM was 98.54%, compared with 94.17% in a
standard immunochemical study. The values of the FLC x / A ratio < 0.04 or > 60, as well as the level of FLC-x and
FLC-A are higher than the median obtained for the whole group (FLC-x > 702.0 and FLC-A > 493.2 mg/1); correlate
with the known unfavorable prognosis factors for MM — with a high f2-microglobulin level (>3.5 mg/1) (r = 0.461,
p < 0.001), plasma cell infiltration of bone marrow > 24% (r = 0.420, p < 0.001), and renal failure (creatinine > 173
umol/1) (r = 0.380, p < 0.002), and also with a high level of LDH (>450 units/1) (r = 0.520, p < 0.001) — and are associ-
ate with an adverse outcome. The median overall survival (OS ) in the group of patients with FLC x / A < 0.04 or > 65
was 35 months compared with 60 months in the group with FLC k / A 0.04-65 (p < 0.001), 5-year OS — 42 and 75%
respectively (p < 0.001).

Thus, the determination of serum FLCs in the blood serum of patients with MM increases diagnostic capabilities and
can be used to assess the survival prognosis. The value of the FLC k / A ratio < 0.04 or > 65 allows us to divide patients
with MM into risk groups with significantly different outcomes and can be used to identify patients with high risk who

need more aggressive therapy and more detailed monitoring of the response to it.

Keywords: multiple myeloma, immunoglobulin free light chains, diagnosis, prognosis, survival.

BBEJAEHHNE

Kax wu3BecTHO, MHOXECTBeHHas MUeIoMa
(MM) — 5TO HensaeynMas 3JI0KaUeCTBEHHAasl OITy-
XOJIb U3 IIJIA3MaTHYECKUX KJIETOK, KOTOPOU CTpasa-
IOT IPENMYIIECTBEHHO MOKUJIbIe Jioau [1]. IIporuos
nanueHToB ¢ MM 3HaYWUTEIBHO OTJINYAETCA B 3aBU-
CUMOCTH OT OMOJIOTHH OITyXOJIEBOTO cybcTpaTa, MHU-
KDPOOKpY:KeHUs KocTHoro mo3ra (KM), a takske ¢ak-
TOPOB, CBA3aHHBIX C OPraHU3MOM O00JIbHOTO. B cBsI-
3M C 5TUM OUYEHb BAKHBIM aCIIEKTOM SIBJISETCS pac-
IIpesiesieHye ManueHToB ¢ MM Ha IpynIbl pucka, mo-
3BOJISIIONINE ONTHMU3UPOBATh U BhIOpATh Haunbosiee
MIOAXOZAIINE PEKUMbBI TEPATINH C [IEJIbI0 MIHUMU3a-
LMY OCJIOKHEHUH CO CTOPOHBI BHYTPEHHUX OPIaHOB U
ycTpaHeHUsI HOOOUHBIX 3 (eKTOoB leueHust [1—2].

OCHOBHBIE HCIIOJIB3YEMBIE B HACTOSIIEE Bpe-
Ms mporHoctudeckue cructeMsbl (ISS, rISS, Durie —
Salmon) 6s1TH pa3paboTaHbI elle BO BpeMeHa IpH-
MEHEHUsI TPQJAUIMOHHOW XUMHUOTEPANUU (AJIKUIU-
PYIOIINMMU JIEKAPCTBEHHBIMU areHTaMu), B CBA3H C
YeM UX IPOTHOCTUYECKAsI 3HAUMMOCTD Ha COBPEMEH-
HOM 3Talle HYKJAEeTCs B IEPECMOTPE, & TIOUCK HOBBIX
HAa/Ie’KHBIX U JIETKO OIIpefiesisseMbIX ITPOrHOCTHYe-
CKUX MapKepOB, OTPAKAIOUIUX OHOJIOTHIO OIIYXOJIH,
SIBJISIETCST YPE3BbIYAMHO aKTyaJIbHbIM [3—6]. B wmc-
CJIeJIOBAHUAX MTOCJIETHUX JIET TOSABJISAETCH BCe OOIb-
1IIe JTAHHBIX O /INaTHOCTHYECKOU U ITPOTHOCTHUYECKON
PO CBOOOHBIX CHIBOPOTOYHBIX JIETKUX IIETeH UM-
myHor1o6yiuHOB (CJILT) mpu TaKUX MapanpoTenHe-
MHYECKUX COCTOSHUSIX, KAK MOHOKJIOHAJIbHAS TaM-
MarnaTtus HeyTouHeHHoro reHesa (MGUS), Tiermas
MHeJIOMa U COJIUTapHas IIasMonuToma [7—9]. B pa-
boTax psia aBTOPOB JIOKa3aHA JUATHOCTHYECKAas U

INTRODUCTION

As you know, multiple myeloma (MM) is an
incurable malignant tumor of plasma cells which
affects mainly elderly people [1]. The prognosis of
patients with MM significantly differs depending
on the biology of the tumor substrate, bone marrow
(BM) microenvironment, as well as factors related
to the patient’s body. In this regard, a very impor-
tant aspect is the distribution of patients with MM
into risk groups, allowing to optimize and select the
most appropriate treatment regimens in order to
minimize complications from internal organs and
eliminate side effects of treatment [1—2].

The main prognostic systems currently used
(ISS, rISS, Durie-Salmon) were developed as far
back as the use of traditional chemotherapy (alkyl-
ating drug agents), and therefore their prognostic
significance at the present stage needs to be recon-
sidered, and the search for new reliable and easily
determined prognostic markers reflecting the tu-
mor biology is extremely relevant [3—6]. In recent
years, more and more data have appeared on the
diagnostic and prognostic role of serum immuno-
globulin free light chains (FLC) in paraproteinemic
conditions, such as monoclonal gammopathy of un-
defined origin (MGUS), smoldering myeloma, and
solitary plasmacytoma [7—9]. A number of authors
have proved the diagnostic and prognostic role of
FLC in patients with symptomatic multiple myelo-
ma, which served as the basis for the International
Myeloma Working Group (IMWG) to include the
assessment of serum free light chains in the criteria
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nporHocruyeckasd posab CJIII y mamueHTOB ¢ CUM-
MITOMaTHYECKOU MHOKECTBEHHOH MUEJIOMOH, YTO
MTOCJTYKMJI0O OCHOBAHUEM JIJisi BKJIIOUEHHs OLEHKH
CBOOOTHBIX CHIBOPOTOUHBIX JIETKUX Iiered Mexmy-
HApOJTHOHM pabouell TPYIION MO U3YUYEHUI0 MUEJIO-
Mbl (IMWG) B KpuTepuu CTPOrOro MOJHOTO OTBETA
Ha Tepanuio (SCR) [10—16]. OiHaKO HA CErOTHAITHUN
JIEHb OCTAIOTCA HEKOTOpPhIE Pa3HOIVIACHS OTHOCHU-
TEJIbHO BAKHOCTH OIleHKU cbiBOpoTOUHBIX CJIII, uTO
00yCJIOBJINBAET aKTYaJIbHOCTD U3YUEHH I UX ITPOTHO-
CTUYECKOU pOJIM MPU MHOXKECTBEHHONH MHeEJIOME B
peasIbHON KJIMHUYECKOH ITpPaKTUKe [17—21].

IOEJIb UCCJIEJOBAHN A

OIeHUTh AUATHOCTHYECKOE U TPOTHOCTHYECKOE
3HAYeHUe HCCJIeIOBAHNSA CBOOOMHBIX JIETKUX LEIIeH
uMMyHor106yirHOB K U A (CJILI-x u CJILI-A) u ux co-
otHomeHus K/A CJIL] B CBIBOPOTKE KPOBU OOJIBLHBIX C
BIIEPBBIE JUATHOCTHPOBAHHOW MHOXKECTBEHHOU MU-
€JIOMOH B peasibHOU KJIMHUYECKOH IMPaKTHUKE.

MATEPUWAJIBI 1 METO/AbI

HccemoBaHue ChIBOPOTOYHBIX CBOOOTHBIX JIET-
KUX IIeledl UMMYHOIJIOOYJIMHOB IIPOBEZIEHO y 206
MMaI[eHTOB C BIIEPBbIE JUATHOCTUPOBAHHOM MHO-
JKECTBEHHOU MHEJIOMOU, TOCITUTAIU3UPOBAHHBIX B
remarosoruueckoe otaenenne 'bY3 HCO «lopon-
cKasi KJImHu4eckas bospHUIA N2 2» (HoBocHOUpPCK)
B IIEpUOJ C 2012 10 2017 TI. (OCHOBHAs IpyImna). Xa-
PaKTEPUCTUKH OOJBHBIX U TTOKA3aTEJH, CYIIeCTBEH-
HBIE [JIA JAHHOTO HCCJIEIOBAHUA, IPEACTaBICHbI
B Tabs. 1. Memuana Bo3pacTa GOJIBHBIX COCTaBHUJIA
67 set (oT 32 no 82 jer). Cpeau MaUEHTOB MPe0d-
Jlafiajii JIMIA TMOKUJIOTO M CTapuecKoro BO3pacTa
(60—74 roma — 104 (50.5 %) yes., crapiie 75 JeT —
43 marnuenTa (20.87 %)), 60JIbHBIE CPEHETO BO3pac-
Ta coctaBuiu 23.78 % (49 ueJ1.) uccyieyeMon moIy-
JISIIMH, U TOJIBKO 10 (4.85 %) manueHToB ObLIM MO-
JI0Ke 44 JeT. JKeHIUH ObLIO B 2 pa3a 00JIbIIe, YeM
mykunH (132 (64.08 %) 1 74 (35.92 %) marueHTa co-
OTBETCTBEHHO), COOTHoIIeHne 1.78 : 1 (cM. Tabi1. 1).
CortacHo knaccudukanuu Durie — Salmon, y 60716-
[IMHCTBA AIIUEeHTOB ObLy1a Auarnoctuposana IIIA u
I1IB craguu MM (y 87 (42.23 %) u 54 (26.21 %) 60y1b-
HBIX COOTBETCTBEHHO), IIA cTamusa — y 60 (29.13 %)
u IA cragust — TobKO v 5 (2.43 %) 60abHBIX. Cpe-
I UMMYHOJIOTHYECKUX BApHAHTOB HarboJjiee 4acTo
JIMaTHOCTHpOBaiach muesaoMa IgG — y 134 (65.05 %)
4yeJl., a Takxke BapuanT MM benc — [[:xoHca ¢ u30-
JIMPDOBAHHON CEKpeluel JIETKUX Ieneld HMMYHO-
mI00yInHOB — ¥y 32 (15.53 %) MaIiieHTOB COOTBET-
ctBeHHO. C MEHBIIIEH YacTOTOH PErucTpUpPOBAIICS
MMMYHOJIOTUYECKUH BapuaHT IgA — y 28 (13.59 %)
MaIeHTOB, a TaK)Ke BapUAHT HECEKPETHPYIOIIeH
MM — y 12 (5.82 %) GOJBHBIX COOTBETCTBEHHO

of a stringent complete response to therapy (sCR)
[10—16]. However, today there are some disagree-
ments regarding the importance of evaluating se-
rum FLC, which makes it relevant to study their
prognostic role at multiple myeloma in real clinical
practice [17—21].

AIM OF THE RESEARCH

To evaluate the diagnostic and prognostic sig-
nificance of the study of immunoglobulin free light
chains x and A (FLC-x and FLC-A) and their ratio
FLC x / Ain the blood serum of patients with newly
diagnosed multiple myeloma in real clinical prac-
tice.

MATERIALS AND METHODS

The study of serum immunoglobulin free
light chains was carried out in 206 patients with
newly diagnosed multiple myeloma taken to the
Hematology Department of City Clinical Hospital
No. 2 (Novosibirsk) from 2012 to 2017 (the main
group). Characteristics of patients and indicators
relevant to this research are presented in Table 1.
The median age of patients was 67 years (from 32
to 82 years). Elderly and senile age (60—74 years
old — 104 (50.5%) patients, over 75 years old —
43 patients (20.87%)) prevailed among patients,
middle-aged patients made up 23.78% (49 individ-
uals) of the study population, and only 10 (4.85%)
patients were younger than 44 years old. There
were 2 times more women than men (132 (64.08%)
and 74 (35.92%) patients respectively), the ratio
was 1.78 : 1 (see Table 1). According to the Durie-
Salmon classification, IITA and IIIB stages of MM
were diagnosed in most patients (87 (42.23%) and
54 (26.21%) patients respectively), ITA stage — in
60 (29.13%) and IA stage — only in 5 (2.43%) pa-
tients. Among immunological variants, the IgG my-
eloma was most often diagnosed — in 134 (65.05%)
patients, as well as the Bence Jones variant of MM
with isolated secretion of immunoglobulin light
chains — in 32 (15.53%) patients respectively. The
IgA immunological variant was recorded with less
frequency — in 28 (13.59%) patients, as well as the
non-secreting MM variant — in 12 (5.82%) patients
respectively (see Table 1). The median follow-up
was 36.2 months (4—72 months).

When analysing the unfavorable prognosis fac-
tors, in 21.36% of the patients included in the study,
signs of kidney dysfunction (creatinine level > 176
umol/L) were determined; in 42.7% of patients
anemia was recorded (Hb < 100 g/1); an increase in
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(cm. Tabu1. 1). MesimaHa cpoka HaOTI0AeHUS 32 O0JIb-
HBIMU cOocTaBuIa 36.2 Mec (4—72 Mec).

IIpu anasmuze (HakTOPOB HEOBIATOMPHUITHOTO
MIPOTHO3ay 21.36 % NaneHTOB, BKJIIOUEHHBIX B HC-
CJIeZIOBaHUE, OIIPE/IEJIAJINCH IPU3HAKH IIOBPEXK/Ie-
HUSA QYHKIUHU NOoYeK (ypOBEHb KPeaTHHUHA > 176
MKMOJIB/T); ¥ 42.7 % PErUCTPUPOBAIACH AHEMUSA
(Hb < 100 r/n); yBesnnyeHne ypoOBHS [(2-MHUKPO-
robyauHa (>3.5 MT/J), CHUMKeHHE aJbOyMHHAa
(<35 1/m), runepkaynbpiuemus (Ca > 2.7 MMoJb/n), a

B2-microglobulin (>3.5 mg/1), a decrease in albu-
min (<35 g/1), hypercalcemia (Ca > 2.7 mmol/l), as
well as an increase in LDH level were observed in
40.29, 30.10, 25.73 and 30.10% of patients with MM
respectively; in 33.3% of the examined patients, the
soft tissue plasmacytoma was detected. The me-
dian of plasma cells in the bone marrow was 24%
(from 10 to 94), plasma cell infiltration > 24% was
observed in 33.01% of patients (see Table 1).

Taﬁﬂnua 1. XapaKTepI/ICTI/IKa 0O0JIbHBIX MM, BKJIIOUEHHBIX B UCCJIEZJOBAHUE CBIBOPOTOYHBIX CB060/1HBIX JIETKUX ueneﬁ

UMMYHOTJIO0YTHHOB (1 = 206)

Table 1. Characteristics of MM patients included in the study of serum immunoglobulin free light chains (n = 206)

AGc. yncI0 60JIBHBIX

ITokazaresib / Parameter Absolute number of %
patients
Bes rpynma / Whole group 206 100
Bospacr, rozs / Age, years:
MoJ10710i (32-44) / young (32-44) 10 4.85
cpennuit (45-59) / middle (45-59) 49 23.78
noxuson (60—-74) / elderly (60—74) 104 50.5
crapueckuii (crapiie 75) / senile (over 75) 43 20.87
Mmeduana — 67 net (32—82) / median — 67 years old (32—82)
ITos / Gender:
skeHIUHEBI / female 132 64.08
My>K4HHBI / male 74 35-92
NmmyHosorunyeckuii BapuautT MM (10 [aHHBIM KaIUJLJISIPHOTO 3JIeKTpodopesa
u uMmMmyHobukcanuu) / Immunological variant of MM (according to capillary
electrophoresis and immunofixation):
IgG 134 65.05
IgA 28 13.59
CJIII xanma mpu MM Benc — [Isxonca / FLC kappa in Bence Jones MM 23 11.17
CJIII namb6aa mpu MM Benc — Ixxonca / FLC lambda in Bence Jones MM 9 4.37
Her cexpenuu / No secretion 12 5.82
Crazus o Durie — Salmon / Stage according to Durie-Salmon:
IA 5 2.43
ITA 60 20.13
IIIA 87 42.23
I11B 54 26.21
Cranus o ISS / Stage according to ISS:
I 68 33
11 66 32
111 72 35
Kpeatunus > 176 MKMOJib/71 (>2 mr/mi1) | Creatinine > 176 pumol /1 (>2 mg/dl) 44 21.36
Temoryiobus < 100 /1 | Hemoglobin < 100 g/1 88 427
Kaspruii > 0.7 Mmmoutb/i | Calcium > 0.7 mmol/1 53 25.73
B2-mukportobynuH > 3.5 mr/i | B2-microglobulin > 3.5 mg /1 83 40.29
AnsbymuH < 35 1/71 | Albumin< 35g /1 62 30.1
JIAT > 450 en./n | LDH > 450 units/1 62 30.1
MsarkotkanHas miazmonuTtoma / Soft tissue plasmacytoma 68 33.01
Ilnasmatuyeckue KiaeTku (Mmeguana) / Plasma cells (the median) 24 (10—94) —
IInazmaruueckue KaeTku > 24 % / Plasma cells > 24% 68 33.01

IIpumeuvanue. JIIT' — nakraTAeruaporeHasa.
Note. LDH — lactate dehydrogenase.
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Tak:ke yBesindyeHue yposHA JI/II' otmeuasnuce y 40.29,
30.1, 25.73 1 30.1 % 00J1bHBIX MM COOTBETCTBEHHO;
Vv 33.01 % 00cCJIeIOBaHHBIX OIPEIESIOCh HATUUKE
MATKOTKAHHOH IIA3MOIIUTOMEBL. MeauaHa Iia3ma-
THYECKUX KJIETOK B KOCTHOM MO3Te COCTaBUJIA 24 %
(071010 94),y 33.01 % anKieHTOB HAbJTI0/1aJ1aCh I1J1a3-
MOKJIETOYHasi MHGUIBTpanusa > 24 % (cm. Tab. 1).

B KOHTPOJIBHYIO I'PYIINY BKJIIOUYEHO 56 YCJIOBHO
37I0POBBIX JIUII: 34 JKEHIUHBI (60.7 %) 1 22 (39.3 %)
My»KunHBI. Menmana Bosdpacta — 62 roma (40—
68 s1eT).

Bce marpieHThl OCHOBHOI TPYIIITBI TOJTYYUJTH OT
4 710 10 CTAaHJAPTHBIX KypCOB XuUMuoTepamnuu I jau-
HUU Ha ocHOBe 6opre3zomuba (PAD, VCD, VMP, VD).

Konnentparnuio CJI-k u CJIII-A (Mr/im) B CbI-
BOPOTKE KPOBH OIpPEAE/SIM HMMYHOTYpPOUIU-
METPUYECKMM METOIIOM Ha aBTOMATHUYECKOM OHO-
xuMuueckoM aHasmzarope Hitachi 911 ¢ momo-
ipi0 Habopa peaktuBoB Freelite Human Lambda u
Freelite Human Kappa (Binding Site, Besuko6pu-
Tauus). HopMasbHBIM AWAMA30H JAJIS U3MEpPEeHUs
CJILI-k cocraBua 3.3—19.4 mr/ma, ajst CJIL-A — 5.71—
26.3 mr/1. [Tocsie onpenesieHus: KOHIEHTPAIIUH OIle-
HUBAJIN KJIOHAJBHOCTD [0 OTHOIIIEHHUIO KOHIIEHTpa-
MU Kamma- u JsaMba-1eneli (HopMaIbHBIHA Jguana-
30H 0.26—1.65). Pe3ybTaThl, BEIXO/ISAIINE 32 TEXHU-
YecKue Tpeiesibl MeTo/1a, ObLIN TOJyYeHBbI yTeEM
MHOTOKPATHBIX II0CJIe/IOBATEIbHBIX Pa3BeIeHUN B
COOTBETCTBUHM C MIPOrpaMMaMU JJisi KaK[0TO THIIA
nernei. KOHIEHTpaIuio 1 TUI HapanpoTenHa B ChI-
BOPOTKE KPOBU M MOYE HCCJIEZIOBAIN COIVIACHO CTaH-
JIapTU30BAHHBIM IIPOTOKOJIAM C ITOMOIIIBIO ariiapar-
HOU JINHEWKY, BKJIIOUAIOIIEH METO/ KaluJIIPHOTO
aieKTpodopesa ¢ UMMYHOMUKCALIHeH Ha anaparax
Minicap u Hydrasys (Sebia, ®paniusi), pasperieH-
HBIX IJI51 KJIMHUYECKOI'O UCII0JIb30BAHUS.

Jlyiss masibHEHIero aHain3a BbDKHBAEMOCTH,
B 3aBUCUMOCTH OT YPOBHs cooTHoiienus k/A\ CJILI,
MaIrueHThl OBIJIU paclpesie/ieHbl Ha JIBE TPYIIIBI B
COOTBETCTBUU C [TOPOTOBBIMU 3HAYEHUSIMHU COOTHO-
menus k/A CJI, 3a KOTOpble ObLIN IPUHATHI BEPX-
HUH ¥ HIDKHUHM KBapTUIU cooTHoreHus k/A CJIL]
B Ipy1Iie OOJIBHBIX MHOKECTBEHHON MHEIOMOH.

Cmamucmuueckuil anaaus. Co0p JaHHBIX ObLT
OKOHYEeH 31 /ekabpsi 2017 r. PacmpeneneHue 3Ha-
YeHUU KOHIIEHTPAIMU JIETKUX Ileled 00OuX TH-
OB ObLJIO HE HOpMaJIbHBIM. Pe3ysibTaThl OIpesesie-
HUSI KOHIIEHTPAI[UH CBOOOHBIX JIETKUX IeNeH JaHbl
B BHJIE MEJIMAH C KBapTWIAMHU (B CKOOKax) ¢ ykKa-
3aHMEM MHHHUMAJIPHBIX M MaKCHMaJbHBIX 3HaUe-
Hul. Paziuuns nokasareseil B HCCJIEIYEMBIX TPYII-
[ax OLIEHWBAJIM IIPU IOMOIIK HelapaMeTPUUeCKO-
ro kpurepusa ManHa — YuTtHuU. Paziuuusa cuuraau
3HAUUMBIMU IIPU P < 0.05. JIJIsl cpaBHEHHUS KaTero-

The control group included 56 condition-
ally healthy individuals: 34 women (60.7%) and
22 (39.3%) men. The median age was 62 years (40—
68 years).

All patients of the main group received from
4 to 10 standard cycles of first-line chemotherapy
based on bortezomib (PAD, VCD, VMP, VD).

The concentration of FLC-x and FLC-A (mg/1)
in blood serum was determined by the immuno-
turbidimetric method on an automated Hitachi
911 chemistry analyzer using the Freelite Human
Lambda Free and Freelite Human Kappa Free kits
(Binding Site, UK). The normal range for measur-
ing FLC-x was 3.3—-19.4 mg/l, for FLC-A — 5.71—
26.3 mg/l. After determining the concentration,
clonality was evaluated by the concentration ratio
of the kappa and lambda chains (the normal range
0.26-1.65). Results that went beyond the technical
limits of the method were obtained by repeated se-
rial dilutions in accordance with the programs for
each type of chain. The concentration and type of
paraprotein in blood serum and urine were evalu-
ated according to standardized protocols using
capillary electrophoresis with immunofixation on
MINICAP and HYDRASYS instruments (Sebia,
France), approved for clinical use.

For further analysis of survival, depending on
the x / A FLC ratio level, patients were divided into
two groups in accordance with cut-off values of the
k / AFLC ratio, for which the upper and lower quar-
tiles of the x/A FLC ratio in the group of patients
with multiple myeloma were taken.

Statistical analysis. Data collection was com-
pleted on December 31, 2017. The distribution of
the concentration values of light chain of both types
was not normal. The results of FLC concentration
measument are given in the form of medians with
quartiles (in brackets) indicating the minimum and
maximum values. Differences in performance be-
tween the study groups were evaluated using the
nonparametric Mann-Whitney test. Differences
were considered significant at p < 0.05. To com-
pare categorical variables, the Pearson’s criterion
(x>-test) was used. To analyze the correlation be-
tween serum FLC and clinical parameters, the
Spearman’s rank correlation coefficient was cal-
culated. The upper and lower quartiles of the k/A
FLC ratio in the group of patients with multiple my-
eloma were taken as cut-off parameters in the anal-
ysis of the prognostic utility of the k/A FLC ratio.
Quartiles were understood as the attribute values
in the ranked distribution series, chosen in such a
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PHUAJIBHBIX ITIEPEMEHHBIX HUCIIOJIb30BAJICS KPUTEPUHI
IMupcona ans y2. [lyia aHaau3a KOPPeAlNU MeXK-
2y ceiBopoTouHBIMH CJII] ¥ KJIIMHWUYeCKUMU Iapa-
METPaMH PACCUUTHIBAJICA KO3(DDUIIMEHT KOppeas-
nuu CnupMmeHa. B kauecTBe MOPOroOBBIX 3HAYEHUH
IIPYU aHaJIK3€e IPOrHOCTUYECKOTI'0 3HAUYEeHU COOTHO-
menus k/A CJILI ObLIM MPUHATH BEPXHUH U HIK-
HUH KBapTwju cooTtHomrenus k/A CJII B rpymme
OOJIbHBIX MHOKECTBEHHOU MueaoMoii. ITos kBapTH-
JIAMH TTOHUMAJINCh 3HAUEHUs MIPU3HAKA B PaHIKHU-
POBaHHOM psAYy pacIpe/iesieHusl, BbIOpaHHbBIE Ta-
KUM 00pa3oM, UTo 25 % eIUHHUI] COBOKYITHOCTHU Oy-
AyT MEHbIIE 10 BeTuuuHe Q ; 25 % OyayT 3aKioue-
HBI MeXAY Q u Q; 25 % — Mexay Q, u > OCTaJIb-
HbIe 25 % MPEBOCXOAAT Q..

OO0y BeiKEBaeMOCTh (OB) v BBI?KHBAaEMOCTD
6e3 IporpecCupoOBaHUS PACCUYUTHIBAIHN IO METOMY
Kaplan — Meier. O6111y10 BEI?)KMBa€MOCTb OIIPEZEIsI-
JIA KaK IMMPOMEKYTOK BPEMEHH OT JIaThl BKJIIOUEHU S
B IIPOTOKOJI OOJIBHBIX 10 CMEPTHU OT JII0O0I MPUYH-
HbI (TTos1HOE HAOJIIOEHNE) NI 0 JaThl IIOCIIeJHEN
SABKU OOJIBHOTO (IIEH3YpHPOBAaHHOE HAOJIIOIEHUE).
JloCTOBEPHOCTh pPa3JIUYUHA BBIXKUBAEMOCTH B HC-
cJIelyeMBIX T'DYIIax PacCYUTHIBAJIACh C IOMOIIBIO
sorpanroBoro kputepus (log rank test), paznuuns
CUYUTAJIUCH JOCTOBEPHBIMU IIPH P < 0.05. [[y1s oneH-
KM accoIHaruy MeXay U3ydaeMbIMU (haKTOpamMu
Y PUCKOM Pa3BUTHUSA COOBITHS PACCUYUTHIBATIOCH OT-
Hotrenue mancos (OI) ¢ 95% moBEPUTETHHBIM HH-
TepBasiom (/IM). CtaTucTUYECKU 3HAUUMBbIe (ak-
TOPBI OBLIN JIOTIOJTHUTEJIFHO ITPOBEPEHBI B MHOTO-
MEPHOU JIOTUCTHYECKOU perpeccuu. s mporxo-
3UPOBAHUS PUCKA HACTYILJIEHUS COOBITUS U OIEHKH
BJIMSTHUSI HE3aBUCHMBIX ITPEJUKTOPOB HA 3TOT PUCK
MIPUMEHSJIaCh MOJIEJIh TIPOIIOPIIUOHATIBHBIX PUCKOB
perpeccuu Kokca c onpenenenuem 95% JIU. Paziu-
YU MEXKy CPaBHHBAEMbBIMU ITapaMeTPaMU CUHTA-
JI CTAaTHUCTUYECKH 3HAUYMMBIMU P p < 0.05. Cta-
THUCTUYECKass 00paboTKa JJaHHBIX MMPOBEEHA C HC-
M0JIb30BAaHUEM ITAKETa CTATUCTHYECKUX ITPOrPAMM
STATISTICA (Bepcust 13.0) u SPSS (Bepcus 23.0).

IIpu ompegnenenun coxep:xanus CJIL] 6b110
BBIsIBJIEHO, uTo KoHIeHTpamuu CJI-k u CJILI-A
B CHIBOPOTKE KPOBU IPAKTHYECKH 37I0POBBIX JIIO-
Jefl (rpynmna KOHTPOJIs) OBLIM COIIOCTAaBUMBI C pe-
(epeHCHBIMH 3HAYEHUAMH, PEKOMEH/IOBAHHBIMHU
mpousBoauTeaeM HabopoB peakTuBoB (CJIII-k: 12.6
(3.3—19.4) mr/m; CJIL-A: 11.5 (5.7—26.3) Mr/1; COOT-
normenne CJILT k/A: 1.33 (0.25-1.65)) (Tab1. 2).

ITpu ananuze CJI-k u CJIII-A u UX COOTHOIIIE-
HUS B CBIBOPOTKE KpoBH 601pHBIX MM marosoruue-
ckoe cooTHortienue k/A CJIL] (mp1 HOpMaJIbHOM YPOB-

way that 25% of the units of the totality will be less
than Q1; 25% will be concluded between Q1 and Q2;
25% — between Q2 and Q3; the remaining 25% will
surpass Q3.

Overall survival (OS) and progression-free
survival were calculated using the Kaplan-Meier
method. Overall survival was determined as the
time interval from the date of inclusion in the pro-
tocol of patients to death from any cause (complete
observation) or to the date of the last follow-up of
the patient (censored observation). Progression-
free survival (PFS) was defined as the time from es-
tablishing diagnosis to the date of progression, re-
lapse, or death, with graphical plotting of survival
curves. The significance of differences in survival
in the study groups was calculated using the log-
rank test, the differences were considered valid at
P < 0.05. To evaluate the association between the
studied factors and the risk of the event, the odds
ratio (OR) was calculated with a 95% confidence
interval (CI). Statistically significant factors were
further verified in multiple logistic regression. To
predict the risk of an event and assess the impact of
independent predictors on this risk, the Cox regres-
sion risk model was used with 95% CI. Differences
between the compared parameters were consid-
ered valid at p < 0.05. Statistical data processing
was performed using the statistical software pack-
age STATISTICA (version 13.0) and SPSS (version
23.0).

When measuring the concentration of FLC, we
found that the serum FLC-k and FLC-A levels in ap-
parently healthy individuals (control group) were
comparable with the reference parameters recom-
mended by the manufacturer of assay kits (FLC-k:
12.6 (3.3—19.4) mg/1 ; FLC-A: 11.5 (5.7—-26.3) mg/l;
k/A FLC ratio: 1.33 (0.25-1.65)) (Table 2).

In the analysis of serum FLC-x and FLC-A and
their ratio in patients with MM, the pathological
k/A FLC ratio (normal level being 0.25-1.65) was
observed in 98.54% of patients (203 of 206) while
production of Bence Jones monoclonal protein or
full-sized immunoglobulin (IgG and IgA), detected
by standard immunochemical assays, was deter-
mined in 94.17% of patients (194 of 206 ), which
indicates a higher sensitivity of serum FLC assay.

Further analysis of the prognostic significance
of SLC included only MM patients with detectable
free light chain secretion (n = 203). Among the ex-
amined, the MM patients with involved FLC-k pre-
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He (0.25-1.65)) HabIOAAIOCh y 98.54 % MAIUEHTOB
(v 203 uen. u3 206), B TO BpeMs Kak MPOIYKIIHUS MO-
HOKJIOHAJIBHOTO Oesika Berc — JI»KoHca WU TIOJTHO-
pasmeproro ummyHornobynuHa (IgG u IgA), BbIAB-
JifeMas MpU CTaHJIADTHOM UMMYHOXUMHUYECKOM HC-
CJIeIOBAHUH, ONIPEAESIACh y 94.17 % 60IbHBIX (Y 194
YeJI. U3 206), YTO CBUJIETEJIBCTBYET O O0JIee BHICOKOH
YyBCTBUTEJIPHOCTH aHAJIN3a CbIBOpOTOUHBIX CJILI.

B paspHEeNIINN aHAIN3 IPOrHOCTUYECKOH 3Ha-
yumoctu CJIL] ObLIM BKJIIOUEHBI TOJIBKO OOJIbHBIE
MM c eTeKTHPYeMOU cekpernueid cBOOOMHBIX JIer-
Kux 1emneid (n = 203). Cpeau o6cyIeTOBAHHBIX ITpe-
obsamau 6obHBIE MM ¢ BoBiaeueHHbIMHU CJIL[-k —
143 607bHBIX (70.44 %), B TO BpeMs KaK BOBJIEYEH-
uble CJILI-A 3aperucTpupoBaHbl TOJIBKO y 60 maIu-
eHTOB (29.56 %). Takum 06pa3oM, Karma-Iemb ceKpe-
THpyeTcA B 2.38 pasa valle, 4To COrJIacyeTcs ¢ JINTe-
paTypHBIMH JAHHBIMHU O IPEUMYIIIECTBEHHOU ceKpe-
nuu CJII-k nazMaTuyeckMMHU KIeTKaMUy B HOpMe U
IIPU Pa3BUTUH MMAPATPOTENHEMUUECKUX COCTOSHUMN
U CBSI3aHO C 0COOEHHOCTSIMH MIEPECTPOEK T'€HOB UM-
MYHOIVIOOYJIMHOB B TUMQOUTHBIX KJIETKAX [21, 22].

Menuana ypoBHA cbhiBOpoToyHOH — CJIL[-k
(n = 143) y nanuenToB ¢ MM cocTtaBusia 702 Mr/J
(muamazon 59.6—5480 mr/n), a CJILI-A (n = 60) —
493.2 Mr/n (AuamnasoH 45.2—775.4 mr/i). Meauana
cootHomrenus k/A\ CJIII cocraBuia 55.7 (AuamasoH
0.04—244.8) (cM. Tab1. 2).

CrnenyeT OTMETUTD, YTO YPOBEHD CEKPEIIUH BO-
BieueHHbix CJIIl pasiuuasicss B 3aBUCUMOCTH OT
Tunma MM u ObLJI CTAaTHCTUYECKH 3HAYHMO BEHIIIE,

vailed — 143 (70.44%) while the involved FLC-A was
registered only in 63 patients (29.56%). Thus, the
kappa chain is secreted 2.2 times more often which
is consistent with published data on the predomi-
nant secretion of FLC-k by plasma cells normally
and during the development of paraproteinemic
states and is associated with the peculiarities of
immunoglobulin gene rearrangements in lymphoid
cells [21, 22].

The median level of serum FLC-x (n = 143) in
patients with MM was 702 mg/]1 (range 59.6—5480
mg/1) while FLC-A (n = 60) — 493.2 mg/l (range
45.2—775.4 mg/1). The median of the x/A FLC ratio
was 55.7 (range 0.04—244.8) (see Table 2).

It should be noted that the level of involved
FLCs secretion was different depending on the type
of MM and statistically significantly higher than
in the control group (p < 0.001). The highest me-
dian value of the involved FLC-kx was recorded in
the group of patients with Bence Jones myeloma —
3171.3 mg/l (1320—8450), 8 times less than in the
group of patients with IgA myeloma — 396.3 mg/1
(76.5—2580), and for IgG myeloma the secretion
of FLC-k was the lowest and amounted to only
356.2 mg/1 (38.5—1570) (see Table 2).

A similar tendency was observed in patients
with secretion of involved FLC-A. The highest me-
dian of FLC-A was observed in patients with Bence
Jones myeloma — 3861.2 mg/l (986.4—4450), in
IgA myeloma the level of FLC-A secretion was

Ta6smuna 2. Cexperus BOBIeYeHHBIX K- U A- CJIL] pu pasjIndHbIX TUIIAX MHOKECTBEHHOU MHUEJIOMBI
Table 2. Secretion of involved k and A FLC in various types of multiple myeloma

Bce 6osbHBIE

Bosnbpasble IgG

BonbHble IgA  BosibHBIE MUEJIOMOM’

M KontpompHad  ppy MHEJIOMOH MUEJIOMOM Benc — Jl:xoHCa
MaplI:ep gpynnei All patients ~ Patients with ~ Patients with ~ Patients with Bence p

arker ( or_ltrg) ETOUP  with MM IgG myeloma IgA myeloma  Jones myeloma

n=5 (n = 203) (n=134) (n = 28) (n =41

CJII-x (Mr/m) 12.6 702 356.2 396.3 3171.3 D, ,<0.001
](:—“LC-K (r)ng/l) (6.8-19.2) (59.6-5480) (38.5-1570) (76.5—2580) (1320-8450) p, < 0.001
n =143
(70.44 %) 3.3-19.4 5.9—-19 380 5.9-8442 29.16—13 420  47.01—19 380
CJILI-A (Mr/m)  11.5 493.2 216.5 477.1 3861.2 p, ,<0.001
FLC—K ()mg/l) (6.6-18.3) (45.2-775.4) (45.2-882.1)  (58.2-1748) (986.4—4450) p,<0.001
n =60
(29.56 %) 5.71—26.3 6.89-12180 6.89—2040 22.4-11 370 27.01-12 180
CooTHolleHre 1.33 55.7 25.71 38.42 58.6 p, ,< 0.001
k/A (n = 203) (0.85-1.62) (0.04—244.8) (0.15-156.19) (0.12—110.5) (0.23-204.5) p3’ < 0.007
K/A ratio
(n=203) 0.26-1.65 0.002-426.5 0.05-100.2 0.02-85.5 0.02—244.8

II pumeyaHnud. 1. C.H]_[ — CBO6OJ1HI)I€ JIETKHE LIEeIIH I/IMMyHOI‘J'IO6y.T[I/IHOB. 2. PesyanaTm JAaHbI B BU/JI€ ME€IUaHbI C KBapTUJIAMU
(B CKOﬁKaX); KYPCHUBOM HHUKE€ — MUHHUMAaJIbHOE U MaKCUMaJIbHOE€ 3HAYEHU A MapKepa; p — pa3/InduAa JOCTOBEPHBI MEX /Yy BCEMU I'PYII-

ImaMu.

Notes: 1. FLC — immunoglobulin free light chains. 2. The results are given as a median with quartiles (in brackets); in italics
below — the minimum and maximum values of the marker; p — differences are significant between all groups.
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YeM B IpymIe KOHTPosd (p < 0.001). Haubosee BbI-
COKOe 3HaueHne MeauaHbl BoBaedeHHbIXx CJILI-x
OBLJIO 3apETUCTPUPOBAHO B T'PYIINE OOJBHBIX MHE-
somoi berne — [IxxoHca — 3171.3 mr/i (1320—8450),
B 8 pa3 MeHbIIle OHA ObLJIAa B TpyIIe GOIBHBIX ¢ IgA
MuesIoMou — 396.3 M1/ (76.5—2580), a Ipu MUEJIO-
me IgG cexpenus CJIII-k Oply1a HAUMEHBIENR U CO-
CTaBHUJIa TOJIBKO 356.2 M1/ (38.5—1570) (cM. TabII. 2).

Y m[manumeHTOB C CeKpelmueld BOBJIEUEHHBIX
CJILI-A HabJsrogasach cxoskas TeHAeHunusa. Makcu-
maJsibHOU MenuaHa CJIII-A ObLTa oTMeuUeHa y maru-
eHTOB ¢ Mueaomon bernc — JIxxkonca — 3861.2 mr/n
(986.4—4450), pu IgA MuesoMe ypOBEHb CeKpe-
nuu CJIII-A cocraBu 477.1 mr/a (58.2—1748), a mpu
IgG muesnome — 216.5 Mr/n (45.2—882.1) cooTBeT-
CTBEHHO (cM. Ta0JI. 2).

JIJist aHATM3a MPOTHOCTUYECKOT'0 3HAYEHU ST CO-
otHomieHus k/A CJIL] B kauecTBe IOPOTOBBIX 3HAYUE-
HUH OBIM TIPUHSATHl BEPXHUU W HIKHUH KBapTHU-
i cootHoterust k/A CJILL B rpymie 60/IbHBIX MHO-
JKECTBEHHOM MHEJIOMOMU, IIPH 5TOM IIPOTHOCTUYECKHU
HeOJIaTONIPUATHBIMY CYUTAIIN 3HAYEHU I COOTHOIIIEe-
uus k/A CJIL < 0.04 unu > 65. B cOOTBETCTBUU C
BBI/IEJIEHHBIMU ITOPOTOBBIMU 3HAUYEHUSIMU OOJIbHBIE
MM O6bL1H paznesieHbl Ha JIBe MPOTHOCTUYECKUE
rpymnmsl: ¢ cootHorenueM k/A CJIL < 0.04 niu > 65
(n = 56) — He6JIATONIPUATHBIN IPOTHO3 U C COOTHO-
menueM k/A CJIL 0.04—65 (n = 147) — 61aronpust-
HBIH ITPOTHO3.

B nmaspHe#IIEM, AJ1S1 TIOJITBEPIK/IEHUSI ITPOTHO-
CTHUYECKOTo 3HaueHus1 cootHornenus k/A CJILI, mpo-
BOZIMJIOCH M3YUEHHE B3aMMOCBS3ZHU JAHHOTO ITOKa-
3areJis ¢ u3BeCTHhIMU Tpu MM dakTopamu Heb1a-
TONPUATHOTO MPOTHO3a. Pe3yIbTaThl OIEHKHU MIPeT-
cTaBJieHbl B Ta0s. 3. Paznuuuil B pacrpeneeHun
[0 TI0JIy W BO3PAacTy y GOJBHBIX aHAJIM3UPYEMBIX
TPYII OTMEUYEHO He ObLI0. B rpymme ¢ mporHocTu-
yecKy HeGJIaronpusiTHBIM cooTHOIeHneM k/A CJII]
< 0.04 uiu > 65 0Ka3ayIoCh JOCTOBEPHO OOJIbIIIE Ta-
IIUEHTOB C BHICOKMM YPOBHEM [2-MUKPOIJIOOyINHA
(>3.5 mr/m) (p < 0.001), IJIa3MOKJIETOYHON HHMUITH-
tparueit KM > 24 % (p < 0.001), I1IB craaueii 3a60-
snepanus (mo Durie — Salmon) (p < 0.001), cTaguen
III o ISS (p < 0.025), ¢ TUIOM TapanpoTerHa IgA
(p < 0.004), muenomoii berc — JIxxoHca (p < 0.007),
MMOYEYHOH HENIOCTAaTOYHOCTHIO (KpeaTMHUH > 176
MKMOJIb/) (p < 0.023) u BbICOKUM ypoBHem JIJIT
(>450 exn./m) (p < 0.006) (cM. Tab1. 3.)

KoppensanuoHHBIA aHAIU3 MEXKAY COOTHOIIE-
uueM k/A CJIL] B 11eJ10M 1O TPyIIE ¢ U3BECTHHIMHU
HeOJIaTONpUATHBIMU  (aKTOpaMU IPOTHO3a TP
MM 1nokasajsl yMEpEHHYIO IOJIOKUTEJIbHYIO KOp-
PESIMOHHYI0 B3aMMOCBSI3b COOTHOIIEHHS K/A
CJIL] ¢ B2-mukporiobyauaoM (r = 0.461, p < 0.001),
ypOBHEM KpeaTwHHHA (r = 0.380, p < 0.002), po-

477.1 mg/l (58.2-1748), and in IgG myeloma —
216.5 mg/1 (45.2—882.1) respectively (see Table 2).

To analyze the prognostic significance of the
k/A\ FLC ratio, the upper and lower quartiles of the
k/A FLC ratio in the group of patients with multiple
myeloma were taken as cut-off values, while the x/A
FLC ratio < 0.04 or > 65 was considered prognosti-
cally unfavorable. In accordance with the assigned
threshold values, patients with MM were divided
into two prognostic groups: with the x/A FLC ra-
tio < 0.04 or > 65 (n = 56) — unfavorable prognosis,
and with the x/A FLC ratio 0.04—-65 (n = 147) — fa-
vorable prognosis.

To confirm the prognostic value of the x/A FLC
ratio, the correlation of this parameter with un-
favorable prognostic factors known for MM was
studied subsequently. The evaluation results are
presented in Table 3. No differences in distribu-
tion by gender and age were noted in patients of
the analyzed groups. In the group with the unfa-
vorable prognostic k/A FLC ratio < 0.04 or > 65,
there were significantly more patients with high f2-
microglobulin level (>3.5 mg/1) (p < 0.001), plas-
ma cell infiltration of BM > 24% (p < 0.001), IIIB
stage of the disease (according to Durie-Salmon)
(p < 0.001), stage III according to ISS (p < 0.025),
IgA type paraprotein (p < 0.004), Bence Jones
myeloma (p < 0.007), renal failure (creatinine >
> 176 umol/1) (p < 0.023) and high LDH level (>450
units/1) (p < 0.006) (see Table 3).

Correlation analysis between the k/A FLC ra-
tio for the whole group with known for MM un-
favorable prognostic factors showed moderate
positive correlation between the x/A FLC ratio and
B2-microglobulin level (r = 0.461, p < 0.001), cre-
atinine level (r = 0.380, p < 0.002), the percentage
of plasma cells in BM (r = 0.420, p < 0.001), LDH
level (r = 0.520, p < 0.001) and negative correla-
tion with hemoglobin level (r = —0.410, p < 0.001)
(Table 4).

An analysis of the correlation between serum
FLC-x and FLC-A levels and the evaluated clinical
parameters, regardless of the light chain isotype,
also showed a positive correlation with the level
of f2-microglobulin (r = 0.42, p < 0.001 for FLC-x
and r = 0.40, p < 0.001 for FLC-A), creatinine
(r = 0.332, p < 0.001 for FLC-x and r = 0.310,
p < 0.001 for FLC-A), the percentage of plasma cells
in BM (r = 0.410, p < 0.001 for FLC-k and r = 0.370,
p < 0.015 for FLC-A\) and LDH level (r = 0.481,
p <0.006 for FLC-k and r = 0.440, p < 0.007 for
FLC-A) (see Table 4).
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LIEHTOM IIJIa3MaTH4YeCcKuX KJjeTok B KM (r = 0.420, Thus, the correlation between FLC-x, FLC-A
P < 0.001), ypoBaeMm JI/IT (r = 0.520, p < 0.001) U OT- and the k/A FLC ratio with known markers reflect-
PHLIATEIbHYI0 B3aUMOCBA3b C YDOBHEM I'e€MOIJI00H- ing proliferative activity, tumor volume and aggres-
Ha (r = —0.410, p < 0.001) (Tab1. 4). siveness of the disease indicates the prognostic sig-

Tao6uauna 3. Kinauko-aeMorpaduyueckas XapakTepUCTUKa 00ceyeMoii TpyIibl 60/1bHBIX ¢ MM B 3aBUCHMOCTHU OT 3HA-
venus cootHorenus k/A CJIL, abe. (%)

Table 3. Clinical and demographic characteristics of the examined group of patients with MM, depending on the value of
the x/A FLC ratio, abs. (%)

Bes rpymma K/ CJILT, | /A CJILT | FLC
TTokazaresb / Parameter Whole group FLC = 0.04— <0.04umu > 65 p
(n=203) 65 (n = 147) (n =56)
Bospacr, rozpl / Age, years:
MOJI0710¥ (29—44) / young (29-44) 10 (4.93) 6 (4.08) 4(7.14) —
cpenuuii (45-59) / middle (45-59) 46 (22.66) 34 (23.13) 12 (21.43) <0.09
moskusoi (60—74) / elderly (60-74) 104 (51.23) 74 (50.34) 30 (53.57) <0.08
crapueckuii (crapiue 75) / senile (over 75) 43 (21.18) 33 (22.45) 10 (17.86) <0.07
Mmeduana / median 67 (29-82) 66 (36—76) 64 (29—-82) <0.09
ITost / Gender:
skeHnuHb! / female 131 (64.53) 101 (68.71) 30 (53.57) <0.08
My>K4YuHBI / male 72 (35.47) 46 (31.29) 26 (46.43) <0.06
NMmyHonornvecknit Bapuaut MM / Immuno-
logical variant of MM:
1gG 134 (66.0) 113 (78.87) 21(37.5) <0.08
IgA 28 (13.8) 13 (8.84) 15 (26.79) <0.004
CJIIT kamma mpu MM Benc — J[»xoHca 30 (14.78) 17 (11.6) 13 (23.21) <0.06
FLC kappa at Bence Jones MM
CJILL nam6ia npu MM Benc — J[3koHca 11 (5.42) 4 (2.72) 7(12.5) <0.005
FLC lambda at Bence Jones MM
Cranus o Durie — Salmon / Stage according to
Durie — Salmon:
1A 2 (0.99) 2 (1.36) 0 <0.06
ITA 60 (29.55) 44 (29.93) 16 (28,57) <0.7
IIIA 87 (42.86) 66 (44.9) 21(37.5) <0.09
IIIB 54 (26.6) 35 (23.81) 19 (33.93) <0.001
Cranus o ISS / Stage according to ISS:
I 65 (32.02) 44 (29.93) 21(37.5) <0.08
1I 66 (32.51) 55 (37.41) 11 (19.64) <0.05
11 72 (35.47) 48 (32.66) 24 (42.86) <0.025
KpearuHuH > 176 MKMOJIb/JI (>2 MT/71J1) 44 (21.67) 25 (17) 19 (33.93) <0.001
Creatinine > 176 umol/1 (>2 mg/dl)
I'eMOrIO6HH < 100 T/71 88(43.35) 61 (41.49) 27 (48.21) <0.06
Hemoglobin < 100 g/1
Kaspnuii > 2.7 MMOJIb/JI 53 (26.1) 36 (24.49) 17 (30.36) <0.09
Calcium > 2.7 mmol/I
B2-MuKpPOrIO6YINH > 3.5 MI/T 83 (40.89) 54 (36.73) 29 (51.79) <0.001
B2-microglobulin > 3.5 mg/1
AnpbymuH < 35 1/ | Albumin < 35 g/1 62 (30.54) 44 (29.93) 18 (32.14) <0.8
JIAT > 450 en./n | LDH > 450 units/1 62 (30.1) 41 (27.89) 21 (37.5) <0.006
MsArkoTkaHHas MjIa3MOIUTOMa 68 (33.49) 52 (35.37) 16 (28.57) <0.09
Soft tissue plasmacytoma
ITna3maTruyecKre KJIeTKH (MearnaHa) 24 (10-94) 18 (10—46) 28 (20—94)
Plasma cells (the median)
IIna3mMaTuyecKue KJIeTKH > 24 % 68 (33.49) 45 (30.61) 23 (41.07) <0.001

Plasma cells > 24 %

[IpuMevyaHUuE. p— YPOBEHDb CTATHCTUYECKOM 3HAYMMOCTHU MPU cpaBHeHUH Tpy1i ¢ K/A CJII 0.04—65 u k/A CJILL < 0.04
uiam > 65.
Notes. p —thelevel of statistical significance when comparing groups with FLC k/A 0.04—65 and FLC k/A < 0.04 or > 65.

12 Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2020-2-4-19

Skvortsova N.V. et al. / Journal of Siberian Medical Sciences 2 (2020) 4—-19

OTnesnpHBIN aHANIN3 KOPPEJIAIUOHHON B3am-
MOCBSA3U MEX/JY YpoBHeM CbhIBOPOTOUYHBIX CJIII-k
u CJILI-A 1 OIleHHMBAaeMbIMU KJIMHUYECKUMU IOKa-
3aTeIsIMH, HE3aBUCUMO OT M30THIIA JIETKOU IIEIH,
TaK»Ke II0Ka3ajl TOJIOKUTEJIPHYIO KOPPEJIAI[UOH-
HYIO B3AMOCBSI3b C YPOBHEM [32-MUKPOTIO0yIMHA
(r=0.42,p < 0.001 g CJII-k u r = 0.40, p < 0.001
miss CJI-)), ypoBHeM KpeaTuHuHa (1 = 0.332,
p < 0.001 aasa CJII-x u r = 0.310, p < 0.001 A4
CJILI-)\), TpOIIEHTOM ILIa3MaTUYECKUX KJIETOK B
KM (r = 0.410, p < 0.001 ajns CJIL-x u r = 0.370,
p < 0.015 ans CJI- A) u yposuem JIAT (r = 0.481,
p < 0.006 ajs CJI-x u r = 0.440, p < 0.007 1as
CJILI-A) (em. Tabt. 4).

Takum ob6pasom, B3anmocBsads CJIII-k, CJIIT-A
u cootHomeHus: k/A CJIL] ¢ u3BeCTHBIMU Mapke-
paMu, OTPaKAIOIIUMHU MPOJIU(PEPATUBHYIO aKTHB-
HOCTB, 00'bEM OITyX0JIEBOH MAacCChl M arPECCUBHOCTH
TeueHUs 3a00IeBaHU S, YKa3bIBAET HA IPOTHOCTHYE-
CKO€e 3HaYeHUe JIAHHBIX MToKa3aTesied npu MM, uro
MTOITBEPIK/IAETCS Pe3yIbTaTaMU JPYTHX HCCJIEI0-
BareJiei [10, 14]. Tak, cormacHo gauHbIM J.L. Garcia
de Veas Silva et al., BbICOKHI ypOBEHb COOTHOIIIE-
uus k/A CJIL (>47) KoppeupoBas ¢ HAJTUIUEM T10-
YEeYHOU HEJIOCTATOUYHOCTH (KpeaTHHUH > 2 MI/IJI,
P = 0.023), BBICOKUM YPOBHEM [32-MHUKPOIJIOOyIMHA
(>3.5 mr/m, p < 0.001) u M-rpaauenta (>3 /a7,
p = 0.007), MJIa3MOKJETOYHON WHQOUIbTpAIUeH
KM > 20 % (p < 0.001) ¥ HAIHYUEM JINTUIECKUX I10-
paskeHui koctei (p = 0.006), a Takxke cragment 111
o ISS (p < 0.001) [23].

C 1eJIbI0 TOATBEPIKEHUs ITPOTHOCTHYECKOH
3HAUMMOCTH H3y4YaeMbIX MapKepoB (COOTHOIIEHUS

nificance of these parameters in MM, which is con-
firmed by the results of other researchers [10, 14].
So, according to J.L. Garcia de Veas Silva et al., the
high k/A FLC ratio (>47) correlated with renal fail-
ure presence (creatinine > 2 mg/dl, p = 0.023), high
levels of B2-microglobulin (>3.5 mg/l, p < 0.001)
and M-gradient (>3 g/dl, p = 0.007), plasma cell in-
filtration of BM > 20% (p < 0.001) and lytic bone
lesions (p = 0.006), as well as stage IIT according to
ISS (p < 0.001) [23].

In order to confirm the prognostic significance
of the studied markers (k/A FLC ratio, serum FLC-x
and FLC-A level), as well as of other parameters
that correlate with tumor volume and the aggres-
sive course of the disease, an analysis of their effect
on the survival of MM patients with Cox univariate
and multivariate regression method was conducted.
Components with p < 0.05 in the univariate analy-
sis were subsequently included in the multivariate
analysis. The characteristics of the evaluated prog-
nostic factors are presented in Table 5.

The results of the study showed that in univari-
ate analysis, factors such as the level of FLC-k and
FLC-A were higher than the median obtained in
the whole group (FLC-k > 702 and FLC-A > 493.2
mg/1), the /A FLC ratio < 0.04 or > 65, a high-risk
group according to the MCI index (2—3 points),
creatinine > 176 pmol/l, hemoglobin < 100 g/l,
B2-microglobulin > 3.5 mg/l, LDH level > 450
units/1, albumin < 35 g/1 and stages II and III ac-
cording to ISS (Table 5).

Ta6auna 4. KoppeaanuoHHbIi aHATIN3 MeX/Iy KIMHUIECKUMU mapamMerpaMmu MM u ypoBHsAMY cooTHOIeHus K/A CJIL,

BosieueHubiMu CJIL] kammna u asamba

Table 4. Correlation analysis between the clinical parameters of MM and the levels of the k/A FLC ratio, involved FLC

kappa and lambda

Cootnomenue CJILT

ypOBeHI) BOBJICYEHHBIX ypOBeHb BOBJICYEHHBIX

k/Ay nanuentoB ¢ MM CJILI-x y manuerToB ¢ CJIII-A y maIijueHTOR ¢

(Bea rpymma, n=203) MM (n = 143) MM (n = 60)
TTokazaresn / Parameter k/A FLC ratio in MM Involved FLC-k levelin  Involved FLC-Alevel in

patients (whole group, = MM patients MM patients

n=203) (n=143) (n=60)

r p r p r p
Kpearunus / Creatinine 0.380 <0.002 0.332 <0.001 0.310 <0.001
Temoryiobun / Hemoglobin —0.410 <0.001 -0.314 0.002 -0.116 0.292
Kanpnuii / Calcium 0.120 0.540 0.042 0.688 —-0.036 0.744
2-muxpornobysnuH / f2-microglobulin  0.461 <0.001 0.420 <0.001 0.40 <0.001
AnpbymuH / Albumin -0.223 0.082 —0.082 0.430 -0.073 0.508
JIIT / LDH 0.520 <0.001 0.481 0.006 0.440 0.007
[Inasmoxerounast uHGuiabsTpanus KM 0.420 <0.001 0.410 <0.001 0.370 <0.015

Plasma cell infiltration of BM

llpuMevaHue. r— KodbOUIUEHT KOPPEIISAIHIH.
Note. r— correlation coefficient.
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k/A\ CJIL, ypoBHs cbiBopoTourbix CJIL-k u CJIII-A),
a Tak)Ke APYTUX IOKa3aTesied, KOPPEeJIUPYIOIHUX ¢
00EMOM OIYXOJIEBOM MAacChl U arpeCCHUBHBIM Xa-
paxTepoM TeueHuUs 3a60I€BAHMSI, IPOBOIUJICS aHA-
JIU3 WX BJIMSHUSA HA BBIKUBAEMOCTH 060JIbHBIX MM
METO/IOM OJHO(MAKTOPHOTO U MHOTO(aKTOPHOTO
perpeccuonHoro ananu3a Kokca. KOMIIOHEHTHI C
P < 0.05 B 01HO(AKTOPHOM aHaJIu3€e ObLIIU B TIOCTIe-
JIVIOIEM BKJIIOYEHBI B MHOTO(AKTOPHBIA aHAJIUS3.
XapaKTepuCcTHKA OIEHUBAEMBIX MTPOTHOCTUUECKUX
(¢akTopoB mpezcTaByieHa B Ta0II. 5.

PesysibTaThl HCC/I€ZIOBAHUS TTOKA3aJIH, UTO B O
HOGAKTOPHOM aHAJIM3€e CYIIEeCTBEHHOE BIIMSHIE Ha
00Ty 0 BBIXKUBAEMOCTD 00JIbHBIX MM oKaszasiu Takue
daxTopsl, kak ypoBeHb CJIL-k u CJIL[-A BBIIlIE MeAU-
aHbI, TOJIYYeHHOH B 11eJ10M 110 Tpytie (CJI-k = 702 u
CJILI-A = 493.2 mr/n), cootromrenue k/A CJIL < 0.04
win > 65, TPyIIIa BRICOKOTO PHUCKA COIJIACHO WH/JIEK-
ca MCI (2—3 6asia), ypoBeHb KpeaTWHHHa > 176
MKMOJIb/JI, TEMOTJIOONH < 100 T/, 32-MUKPOIIO0YTHH

When performing Cox’s multivariate regression
analysis, an adverse statistically significant effect
was preserved for the k/A FLC ratio < 0.04 or > 65
(OR — 3.85, 95% CI 2.12—6.48, p < 0.001), high-
risk group according to the MCI index (2—3 points)
(OR — 3.37, 95% CI 1.85-7.42, p = 0.003), stages 11
and III according to ISS (OR — 1.89, 95% CI 1.64—
3.78, p = 0.003 and OR — 3.21, 95% CI 1.66— 3.77,
P < 0.001), f2-microglobulin > 3.5 mg/l (OR — 3.01,
95% CI 1.92—4.85, p < 0.001), the LDH level > 450
units/l1 (OR — 1.92, 95% CI 1.55— 2.76, p = 0.004),
which confirms the independent prognostic signifi-
cance of these parameters for MM (see Table 5).

When analyzing survival, depending on the
level of the k/A FLC ratio, it was found that the x/A
FLC ratio < 0.04 or > 65 is associated with a higher
risk of mortality. The median follow-up period was
36.2 months (4—72 months). During the observa-
tion period, 52 deaths from MM were recorded:

Tab6uouna 5. AHaIU3 IPEUKTOPOB 001Iel BhiKHBaeMocTr 601pHbIXx MM MeTomom perpeccuu Kokea (n = 206)
Table 5. Analysis of overall survival predictors in patients with MM using Cox regression (n = 206)

OnHOMaKTOPHBIN aHATIN3
Unvariate analysis

IIpenukTops! / Predictors

MHoro}aKTOpHBIN aHAIHN3
Multivariate analysis

OIll /OR 95% I /CI p

Ol /OR 95%JU/CI p

Cranus o ISS / Stage according to ISS:

1I 2.03 1.86—4.31 0.001 1.89 1.64—3.78 0.003
111 3.97 2.21-5.19 <0.001 3.21 1.66—3.77 <0.001
KosmmuecTBO m1a3MaTUYECKUX KJIETOK B 1.48 1.290—2.02 0.24 — — —
KM =>24%
Number of plasma cells in BM > 24 %
CJILI-x > 702 mr/n1 | FLC-x > 702 mg/1 2.42 1.79-3.42 0.030 — - —
CJILI-A = 493.2 mr/n | FLC-A = 493.2mg/l  2.35 1.25-3.14 0.032 — — —
k/A CJIL] < 0.04 uiu > 65 4.22 2.55—7.64 <0.001 3.85 2.12-6.48 <0.001
FLC x/A < 0.04 or > 65
AnsbymuH < 35 r/71 | Albumin < 35 g/1 1.95 1.45-2.69 0.002 — — —
T'emoriobuH < 100 T/71 1.87 1.28-3.22 0.004 — — —
Hemoglobin < 100 g/1
KpeatuHuH > 176 MKMOJIb/ (>2 MT/1)T)  1.92 1.33—-3.21 0.003 — — —
Creatinine > 176 umol/1 (>2 mg/dl)
JIAT > 450 en./n | LDH > 450 units/1 2.02 1.67—2.88 0.003 1.92 1.55—2.76 0.004
Ca > 2.7 mmoutp/n | Ca > 2.7 mmol/] 1.55 1.21-3.05 0.09 — — —
B2-MuKpors06yIMH > 3.5 MT/JT 3.44 2.24-5.35 <0.001 3.01 1.92—4.85 <0.001
B2-microglobulin > 3.5 mg/1
MsAarkoTkaHHad NJ1a3MOIUTOMA 0.806 0.97-1.15 0.549 — — —
Soft tissue plasmacytoma
Bospacr crapiie 65 et 0.934 0.72—-1.25 0.453 — — —
Age over 65
My:xckoii ot / Male kind 0.92 0.61-1.93 0.520 — — —
I'pynna BbICOKOT0 pUCKa 110 UHAEKCY 3.77 1.72—8.38 0.001 3.37 1.85-7.42 0.003

komop6uaHoctr MCI 2—3 6asna
High-risk group according to the MCI
comorbidity index (2—3 points)

14
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> 3.5 Mr/J1, ypoBeHb JI/II' > 450 en./n, anbOyMuH < 35
r/n u craguu 1o ISS IT u I1I (cm. Tabit. 5).

IIpu mpoBefeHUH MHOTO(AKTOPHOTO IIOIa-
TOBOTO perpeccHoHHOro ananmza Kokca Hebsaro-
MIPUATHOE CTATUCTHYECKH 3HAYNMOE BJIUAHUE CO-
XPaHUJIOCh A1 cooTHommenus k/A CJIL < 0.04 wiu
> 65 (OII — 3.85, 95% TN 2.12—6.48, p < 0.001),
TPyIIBbl BBICOKOTO pUCKa corsacHO uHAekca MCI
(2—3 6Gamma) (OOl — 3.37, 95% AU 1.85-7.42,
p = 0.003), craaui no ISS IT u III (OII — 1.89, 95%
AN 1.64-3.78, p = 0.003 u OIIl — 3.21,95% /{1 1.66—
3.77, p < 0.001), f2-MUKpOIIOOy/IMHA > 3.5 ML/
(OlI — 3.01, 95% AU 1.92—4.85, p < 0.001), ypOB-
s JIAT > 450 ex./n (O — 1.92, 95% AU 1.55—2.76,
P = 0.004), UTO IOATBEP:K/AET CAMOCTOSTEIbHOE
MIPOTHOCTHUYECKOE 3HAUEeHHe JAHHBIX MMOKa3aTeseH
pu MM (cm. Tabir. 5).

IIpu aHasm3e BBIKMBAEMOCTH B 3aBUCHUMOCTHU
oT ypoBHs cooTHoreHus k/A CJIL] BBIsBJIEHO, UTO
3Hauenune coorHourenus k/A CJIL < 0.04 niau > 65
accoruupyercss ¢ 0ojiee BHICOKUM PHCKOM CMEPT-
HOocTU. MeinaHa cpoka HabOJIIoleHu s 3a OOJIbHBIMH
coctaBuia 36.2 mec (4—72 mec). B Teuenue nepmo-
Jla HabJo/ieHusI ObLIO 3apETUCTPUPOBAHO 52 CMEP-
T 0T MM: 39 — B rpyIne naigueHToB ¢ COOTHOIIe-
uueM k/A CJII < 0.04 uiu > 65 1 13 ¢ COOTHOIIIEHH-
eM k/A CJILI, paBHBIM 0.04—65.

MennaHa o01Ield BPIXKUBAEMOCTHU B TPYIIIIE T1a-
nueHToB ¢ k/A CJIL] 0.04—65 cocraBuia 76 Mec 1Mo
CPaBHEHHIO C 49 Mec B rpyIie narueHTos ¢ k/A CJIL]
< 0.04 W > 65 (p < 0.001). [TatuneTHsAa obIIasa
BBIXKMBAEMOCTb COCTAaBUJIA 75 U 42 % B TpyIIax ¢
k/A CJIIT 0.04—65 u k/A CJIII < 0.04 wiu > 65 cOOT-
BETCTBEHHO (P < 0.001) (PUCYHOK).

PesysibTaThl MPOBEJEHHOTO HAMH HCCJIEIOBA-
HHS YKa3bIBAIOT HA TO, YTO 3HAYEHHE COOTHOIIIEHU S
K/A CJIL] MOKHO HMCIIOJIb30BATh JAJIsI OIEHKHU OOIIeH
BBIXKMBAEMOCTH OOJIBHBIX MHOKE€CTBEHHOM MUEJIO-
MOH, mipu 3TOM cooTHolrenue k/A CJIL < 0.04 win
> 65 ABJISETCA HEOJIATOMPUATHBIM (PAaKTOPOM IIPO-
THO3a, UTO COIVIACYETCS C JIAHHBIMHU JPYTHUX aBTO-
poB [11, 14, 23]. Tak, B3aUMOCBsI3b YPOBHS COOTHO-
menusd /A CJIL B ne6rore MM c ucxozmom 3aboseBa-
HUs BIIEpBbIe ObLJIa TIOKa3aHa B uccseoBanuu M.C.
Kyrtsonis et al., mo pesyapTraTaM KOTOPOTO 5-JT€THASA
OB nHeszaBucumo ot craauu ISS cocraBmita 82 u 30 %
JULS TAIUEHTOB ¢ cooTHorenneM K/A CJIL] meHblie
WJIn 00JIBIIE MeAUaHHOI0 3HaUeHuA [10]. AHaorny-
HbIE Pe3yJIBTaThl OBLJIM MOJIYYEHBI B UCCIIEOBAHUH
KJIMHUKYA Melio, T/ie aHOMaJIbHOE COOTHOIIEHME K/A
CJIII Ha sTane nepBUIHOMN AuarHOCTUKH MM Takke
0Ka3aJIOCh HE3aBHUCUMBIM (haKTOPOM IPOrHO3a [11,
24]. B JanHOM HCC/IeAOBAaHUM MALIMEHTHI C COOTHO-
menuem k/A CJII < 0.03 win > 32 XapaKTepu30Ba-
JTUCH XYAIIUM IIPOTHO30M W MEHbIIIEH BBIXKMBAEMO-

39 — in the group of patients with the k/A FLC ra-
tio < 0.04 or > 65 and 13 with the k/A FLC ratio of
0.04—65.

The median overall survival in the group of pa-
tients with FLC k/A 0.04—65 was 60 months com-
pared to 35 months in the group of patients with
FLC x/A < 0.04 or > 65 (p < 0.001). Five-year over-
all survival was 75 and 42% in groups with FLC k/A
0.04-65 and FLC /A < 0.04 or > 65 respectively
(p < 0.001) (Figure).

The results of our research indicate that the x/A
FLC ratio can be used to assess the overall survival
of patients with multiple myeloma, while the /A
FLC ratio < 0.04 or > 65 is an unfavorable prognos-
tic factor, which is consistent with data from other
authors [11, 14, 23]. Thus, the relationship between
the level of the x/A FLC ratio in the MM onset with
the outcome of the disease was first shown in the
M.C. Kyrtsonis et al. according to which the 5-year
OS, regardless of the ISS stage, was 82 and 30%
for patients with a of k/A FLC ratio less or more
than the median value [10]. Similar results were
obtained in a Mayo Clinic research, where the ab-
normal k/A FLC ratio at the stage of primary diag-
nosis of MM also turned out to be an independent
prognosis factor [11, 24]. In this research, patients
with an x/A FLC ratio < 0.03 or > 32 had a worse
prognosis and lower survival compared to patients
with a x / A FLC ratio within normal limits (Me OS
was 30 and 48 months respectively). The obtained
results suggest that the k/A FLC ratio can eventu-
ally be included in the ISS system to improve the
risk stratification of patients with MM.

According to the results of our research, the
cut-off levels of the k/A FLC ratio for stratifying
patients into groups of favorable and unfavorable
outcome were higher than in the C.L. Snozek et al.
[11] (the x/A FLC ratio < 0.03 or > 32), Y. Xu et al.
[14] (the x/A FLC ratio < 0.04 or > 25) and J.L. Gar-
cia de Veas Silva et al. [23] (the x/A FLC ratio < 47
or > 47), but were close to the values obtained by
P. Sthaneshwar et al. [13] (the k/A FLC ratio > 50.5
and < 0.04) [10, 11, 13, 23]. Meanwhile, all the ana-
lyzed cut-off levels showed good results in terms of
predicting overall and progressive survival, which
confirms not only the diagnostic, but also the prog-
nostic significance of measuring FLC in MM pa-
tients.

The study showed that the measuring of FLC
in the blood serum of patients with MM increases
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OG6111ast BBDKHBAEMOCTD TanrenToB ¢ MM B 3aBUCMMOCTH OT 3HaUeHust cooTHoIeHus k/A CJI1]
(rpymmna 1 — Huskui puck (k/A CJI1] 0.04—65), Tpymnna 2 — Bbicokuit puck (k/A CJIL < 0.04 wiu > 65). JloCTOBEPHOCTD
pasnuunii BpKuBaeMocty B log-rank p < 0.001)

Overall survival of patients with MM depending on the FLC k/A ratio
(group 1 — low risk (FLC k/A 0.04—65), group 2 — high risk (FLC k/A < 0.04 or > 65). Significance of differences
in survival in log-rank p <0.001)

CTBIO TI0 CPABHEHUIO C TTAIIIEHTAMU C COOTHOIIIEHHUEM
k/A CJILI B mpenenax Hopmel (Me OB cocraBuia 30
U 48 Mec cOOTBETCTBEHHO). [loylyyeHHbIE Pe3ysIbTa-
THI JAI0T OCHOBAHUE IMPEIIOJIaraTh, YTO COOTHOIIIE-
Hue k/A CJIL] co BpeMeHeM MOKeT ObITh BKJIIOUEHO
B cucremy ISS niia yayuiieHus crpatudukanum pu-
cKa rmamnueHToB ¢ MM.

CorytacHO pes3yJibTaTaM HAIIIEero MCCJIeZOBAHUS,
[IOPOTOBbIe 3HaUeHUs cooTHorneHus k/A CJIIT mis
cTpaTUGUKAIINY TMANEeHTOB HA TPyl 0JIaromnpu-
SITHOTO U HEeBJIATONPUATHOTO IIPOTHO3a OKAa3aJINCh
BBIIIIE, UEM B IIPUBEJIEHHBIX paHee pesysbrarax C.L.
Snozek et al. [11] (cooTHOMIEHME K/A CJII] < 0.03 WIn
> 32), Y. Xu et al. [14] (coorHomenwue k/A CJIII < 0.04
win > 25) u J.L. Garcia de Veas Silva et al. [23] (co-
otHotrenue /A CJIL < 47 uiu > 47), HO ObLIU O6JIH3-
KU K 3HAUeHUsM, rosiyueHHbIM P. Sthaneshwar et al.
[13] (cootHOMIEHME K/A CJIL] > 50.5 U < 0.04) [10, 11,
13, 23]. Mexx/1y TeM Bce aHAJIM3UPYeMble TIOPOTOBbIE
3HAUYEHUs [T0KA3aJIU XOPOIINE PE3YJIBTAThI C TOUKHU
3peHus IPOrHo3a obIel u GecrporpecCUBHOM BbI-
JKMBAEMOCTH, UTO SIBJISIETCS TIO/TBEPXK/IEHUEM He
TOJIBKO JTMATHOCTHUYECKOW, HO U IPOTHOCTHYECKOH
sHaunmoctH onpezaenenusa CJII y 60apHbp1x MM.

3AK/IIOYEHUE

IIpoBeneHHOE HCCIeNOBAaHHE II0KA3ajlo, YTO
ompenesiearie CJII] B ChIBOPOTKE KPOBU OOJIBHBIX

diagnostic capabilities and can be used to assess
the survival prognosis. Our results complement
previous researches and confirm that determina-
tion of FLC and the x/A FLC ratio plays an impor-
tant role in the survival of patients with MM. The
k/A FLC ratio < 0.04 or > 65 allows us to divide pa-
tients with MM into risk groups with significantly
different outcomes and can be used to identify
patients with high risk who need more aggressive
therapy and more detailed monitoring of the re-
sponse to it.

MM noBbIIIaeT JUATHOCTHUYECKHE BO3MOKHOCTU U
MOKeT OBITh HCIIOJIb30BAHO JIJISI OLEHKH IIPOTHO-
3a BbI)KUBaeMocTU. llosrydeHHBbIE HAMU pe3yJibTa-
TBI JOTOJHAIOT NIPEeAbIAYIINEe UCCIIeIOBAHUA U HO/I-
TBEP:KAAIOT, 4YTO omnpezienenue CJIL u coorHoIIe-
uus k/A CJIL] urpaet BaKHYIO pOJib B BRIKMBAHUU
marreHToB ¢ MM. 3Hauenue cooTHoIeHus k/A CJIL]
< 0.04 Uau > 65 MO3BOJISAET PA3/EIUTh MAIIUEHTOB C
MM Ha rpynnsl pucka ¢ I0CTOBEPHO pa3Inyaroiu-
MUCSI UCXOJAMM U MOKET OBITh HCIIOJIb30BAHO JIJIsI
BBISIBJIEHH I OOJIBHBIX C BBICOKUM PUCKOM, HYK/Ia10-
muxcst B 60Jiee arpecCUBHOM Tepalni U JeTaJTbHOM
MOHUTOPUHTE OTBETA Ha Hee.
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