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Background

Multiple myeloma (MM) is a malignant disease character-
ized by an increased number of clonal (abnormal) plasma
cells (PC) in the bone marrow (BM) that secrete a mono-
clonal protein (M-protein) in the form of immunoglobulins
or monoclonal k and A free light chains. High-dose chemo-
therapy followed by autologous stem cell transplantation
(SCT) is used for the treatment of young MM patients and
produces a high rate of complete remissions (CR). Recent
trials with novel agent combinations alone have also resulted
in high CR rates, even among old patients, high-risk patients
and relapse/refractory MM. Unfortunately, most patients
have recurrences of the disease. This is due to the persistence
of residual tumor cells, known as minimal residual disease
(MRD) which is responsible for tumor relapse. The aims of
this study were: by apply multiparametric flow cytometry in
order to estimate the plasma cell clones in bone marrow from
MM patients who achieved partial or complete response or
were resistant to chemotherapy, including high-dose chemo-
therapy with autologous SCT, and to assess quality of the re-
mission, to investigate the relationship between the number
of clonal bone marrow PC and other signs of MM activity.

Patients and methods

The studyincluded 51 MM patients, average age, 54 years (36-
70 years), who underwent MRD assessment from November
2014 to February 2017. According to the Durie-Salmon clas-
sification, the vast majority of patients (n=40) had III stage
of the disease, 8 patients, II, and 2 patients had stage I MM.
Response to treatment was assessed according to the Nation-
al Clinical Recommendations of 2014. At the time of assess-
ment, 20 patients were in CR, 8 had a partial response (PR)
and 15 had a resistant disease; 5 patients had a primary MM,
3 patients were in the first relapse. Most of the patients were
subject to high-dose chemotherapy with autologous SCT
(n=42). Re-evaluation after therapy was managed to hold
in 36 patients, at a mean of 3.1 months (1.9-5.7, min-max).

Analysis was performed using a FACSCantolI flow cytome-
ter (BD) and FACSDiva software (BD). Instrument perfor-
mance was checked daily by recording fluorescence inten-
sity with calibrating beads (Cytometer Setup and Tracking,
BD Biosciences). Whole BM was estimated using combina-
tion of surface and intracellular staining with CD38/CD56/
CD27/CD117/CD81/CD19/CD45/cytLambda/CD138/cyt-
Kappa. The sensitivity of our panel MRD is 0.01% (i.e. 10-4).

Results

Among patients in CR (n=20) confirmed the absence of
MRD in 6 patients, but 14 CR patients were MRD positive.
Clonal PC was detected in all patients with PR and resistant
disease (n=31). The relative content of abnormal PC in CR
patients with MRD positive (n=14) was significantly lower
than that in PR/resistant patients (n=31): 0.095% (0,026-
0,271%) versus 1.3% (0,203-5,9%), pU = 0,000092. PR pa-
tients (n=8) had a lower relative content of abnormal PC
(as expressed tendency), than patients with resistant disease
(n=15): 0.286% (0.177-1.129%) versus 1.48% (0.90-8.0%),
pU = 0.053. Moreover, the relative content of abnormal PC
in PR/resistant patients (n=31) correlated with the serum
M-gradient concentration (r=0.42; p=0.019).

Conclusion

Currently, we can presume flow cytometry as the method of
choice for MRD monitoring in MM. In patients with meas-
urable disease, the number of clonal PCs correlates with the
disease status and the level of M-protein. In the absence of
M-protein, the evaluation of the number of clonal PC in the
bone marrow indicates the depth and quality of remission,
determines the patients readiness for SCT and also helps
regulate duration of the maintenance therapy.
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Beepenue

MHuoskectBerHas muenoma (MM) — 3mokadecTBEHHOE 3a60-
JleBaHMe, XapaKTepu3yolljeecs KTOHA/IbHOI npomidepany-
€/l B KOCTHOM MO3T€e aHOMa/IbHBIX IIa3MATNIECKMX KIIETOK
(TIK), xoTopble CeKpeTMPYIOT MOHOKJIOHAJIbHBIN IPOTEUH
(M-mpoTeun) B popMe UMMYHOITIOOYIHOB VI MOHOKJIO-
HAJIbHBIX K- U A- CBOOOJHBIX JIETKUX Iiereii. BrIcOKOmo3Has
XVMJOTepalyus ¢ IOCIeAYIoleil ayTONOIMYHOM TpaHC-
wrantanyei creonoBbix kietok (TCKK) mcnonbsyercs
IUIsL JIe9eHsI MOJIOfIbIX MalneHToB ¢ MM 1 obecneunBaer
BBICOKMII ypoBeHb NoMHbIX pemuccuit (ITP). VccnegoBanns
ITOC/IEHNUX JIET C HOBBIMM JIEKAPCTBEHHBIMM IIpeiapaTaMmu
TaK)Xe MPUBOJAT K BBICOKMM Iokasarensnm [1P paxe cpegu
BO3PACTHBIX MMAI[MEHTOB ¥ HalMeHTOB ¢ paKTopaMm pucKa
penupuBupylomero/peppakreproro redennus MM. Ognako
y OOIBIIMHCTBA U3 HUX B la/IbHEelIIIeM HaO/MIOHaeTCs peLu-
IVB 3a00/IEBaHMs, YTO CBA3AHO C COXpPAaHEHMEM OCTATOYHBIX
OITYXOJIEBBIX KJIETOK, VI3BECTHBIX KaK MVHMMaJIbHasA OCTa-
TouyHasa 6onesub (MOB).

Ilenp paboThbI cOCTOANA B TOM, YTOOBI C MOMOMIBIO MY/Ib-
TUIIAPAMETPUYECKOII IPOTOYHON  LUTOPIIOOPUMETPUN
OLIeHUTb Komm4yecTBO aHomanbHbIX ITK KocTHOro mosra
y manyeHtoB ¢ MM, KOTopble JOCTUINM YACTUYHOTO WM
IIOJTHOTO OTBETA, @ TAKXKe ObIIM Pe3UCTEHTHBI K XMMIOTepa-
Iy, BKI04asA BeicokoposHyio XT ¢ ayronormynon TCKK,
IIPOBECTY OLIEHKY KayecTBa PeMICCUM, MCCTIEeOBAaTh B3ay-
MOCBSI3b MEXJY KonmdecTBoM aHoManbHbIX ITK KocTHOro
MO3Ta U JPYTUMMM IpU3HAaKaMy aKTUBHOCTY MM.

[laumneHTbl 1 MeToAbl

C HOs16ps 2014 1o deBpanb 2017 B MccIegoBaHMe BKIIOUEH
51 manment MM, cpepumit Bospact — 54 roga (36-70 net).
Cormacao xmaccudukaumu Durie-Salmon  mogasnsomiee
60npIMHCTBO manymedToB (n=40) umemn III craguio 60mnes-
Hi, 8 — Il m 2 — 1. OTBeT Ha /ledyeHNEe OIEHMBAIN COIIACHO
HAL[MOHATBHBIM KIMHIYECKNM pekoMeHpaumsm 2014 roma.
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Ha moment mccnemoBanmsa 20 manmentoB 6o B IIP, 8
umenu vactuusbiii orBetr (UP) u 15 - pesucreHTHOE 3a-
6oneBanne, y 5 manyeHToB 3ab0/meBaHye OBIIO BIIepBbIE
IVaTHOCTUPOBAHO, Y 3 OTMeYeH IEpBbII penuauB. bonb-
HII/IHCTBY IIAIMEHTOB 6bUIa HpOBeHeHa BBICOKOJJO3HAasA XUM-
muotepanus ¢ ayronornynoit TCKK (n=42). ViccnenoBanne
KO/MIM4YeCTBAa aHOMAJ/IbHBIX IIK KOCTHOI'O MO3ra B JVIHAMMKE
Ha QOHe Tepalny yaJIoch IpoBecTy 36 MalMeHTaM B Cpefi-
HeM 4epe3 3,1 mecsana (1,9-5,7, MuH-MaKc). AHanu3 mpo-
BelleH C IMoMoIbio nmpoTtoyHoro nuromerpa FACSCantoll
(BD) m mporpammuoro obecmeuenuss FACSDiva (BD).
[Tpubop exenHeBHO KamMOpOBAJICA C IOMOLIBIO Kambpo-
Bounsix vactur (Cytometer Setup and Tracking from BD
Biosciences). [l aHammM3a MCIONMb30BAMNCh KIETKM KOCT-
HOTO MO3Ta I0C/Ie MPENBAPUTENBHOIO [TOBEPXHOCTHOTO U
BHyTpI/IKIIeTO‘IHOI‘O OKpaIJ_U/IBaHI/IH MOHOKJ/IOHA/IbHBIMU aH-
tutenamu: CD38/CD56/CD27/CD117/CD81/CD19/CDA45/
cytLambda/CD138/cytKappa. UyBCTBUTeIBHOCTb HaIleil
nanenu cocrasasgeT 0,01% (t.e. 104).

Pe3ynbrathbl

Cpepu maunentos B [IP (n=20) MODB He BbsBIANaCh y 6,
14 manuentoB 6t MOB nonoxxurenbuble. KiioHanbHble
[IK 6p1mm o6Hapys>keHbl y Bcex maumeHToB ¢ YP u pesu-
CTEHTHBIM TeueHMeM 3aboneBaHmsa (n=31). OTHOCUTEID-
Hoe cofiepkaHue KoHanbHbIX [IK y MODB nono>xutenbHbIX
manyedToB ¢ IIP (n=14) 6bI10 3HAYUTEIBHO HIDKE, 4EM
y mauueHToB ¢ YP mnm pesucreHtHOCTBIO (n=31): 0,095%
(0,026-0,271%) mpotuB 1,3% (0,203-5,9%), pU=0,000092.
VY manuenTos ¢ YP (n=8) 65110 60/1€e HU3KOE OTHOCUTEND-
Hoe cofepkaHye kiaoHanbHbIX IIK (kak BhIpa)keHHas TeH-
IeHLNS), YeM y TIAILVIeHTOB C Pe3UCTeHTHBIM 3a00/IeBaHIIeM
(n=15): 0,286% (0,177-1,129%) mpoTus 1,48% (0, 90-8,0%),
pU=0,053. KpoMe TOro, OTHOCUTE/IbHOE COfiep>KaHue KIIOo-
HanbHbIX [IK y manyentos ¢ YP u pesucTeHTHBIM TedeHMU-
eM (N=31) koppenupoBaso ¢ KoHIleHTpalueit M-nporenHa
cbIBOpOTKH (rs=0,42, p=0,019).
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3aKoyeHue

B HacTos1Iee BpeMs Mbl MOKeM 3aK/TIOUUTD, YTO METOJ IIPO-
TOYHOI LUTOQIIOOPUMETPUM MOXXHO PacCMaTpUBATh Kak
MeTofi Bbi6opa i MornTopuHra MOD y manyentos MM. Y
AI[VIEHTOB C M3MepsIeMOlt 60/Ie3HbI0 KOIMYECTBO KIOHAIb-
ubIx [TIK Koppermmpyet co crarycom 3a6oeBaHmst ¥ yPOBHEM
M-npotenna. Ilpu orcyrcTBUM M-TipoTenHa oLeHKa KO-
yecTBa KI0HaIbHBIX [TIK B KOCTHOM MO3Te CBUJETeNbCTBYET
0 TIyOMHe M KadecTBe PeMUCCUM, ONpefe/isieT TOTOBHOCTD
namyenTa K TTICKK, a Taxoke moMoraeT perynmposarh IIpo-
TO/DKUTENbHOCTD MOAEPKIBAIOIel TEPAIINIAL.

Kniouesble (10Ba

MHo)xecTBeHHass MUeIoMa, ITPOTOYHAA I_II/ITO(bTIIOOpI/IMe-
TpusA, MUHYMa/IbHasA OCTaTOYHAA 6071€3Hb.
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