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Abstract

Background. Multiple myeloma (MM) is a heterogeneous hematologic malignancy
with variable clinical course and response to therapy [1,2]. Unfortunately, MM is still
an incurable disease, and the difference in overall survival (OS) and progressive free
surviva 1 (PFS) rates in patients varies depending on the risk group. Due to the
limited access to high-tech molecular genetic studies for risk group stratification, it
remains relevant to study more accessible prognostic markers, in particular based on
flow cytometry data [1,8].

Aim. In our study, our goal was to evaluate the level of CD56 expression on
pathological plasma cells and their effect on the frequency of objective response to
induction therapy and overall survival rates in patients with newly diagnosed MM.
Materials and Methods. We conducted a retrospective single-center analysis of 26
newly diagnosed MM patients treated at the National Research Oncology Center in
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Astana, Kazakhstan. For immunophenotyping of plasma cells, we employed
multicolor flow cytometry following the standardized EuroFlow protocol with its
recommended antibody panels [7,17]. Only patients with 210% clonal plasma cells
and an aberrant immunophenotype were included, in accordance with international
recommendations [4,7,13]. Patients were stratified according to CD56 expression
level. All patients received VCD induction therapy. Response was evaluated
according to IMWG criteria, and OS was analyzed using Kaplan-Meier curves [3,11].
Results. High objective response rates and 100% overall survival at 24 months were
observed in patients with CD56 expression <30%, while patients with negative CD56
expression and those with CD56 expression >30% were more likely to experience
primary refractoriness and a tendency toward lower overall survival. However, in
our study, the differences did not reach statistical significance (p=0.31), possibly due
to the limited patient sample, but we do see a trend toward worse outcomes.
Conclusion. CD56 expression is an accessible additional prognostic marker and may
be used for treatment personalization in patients with multiple myeloma.

Keywords: multiple myeloma, CD56, flow cytometry, immunophenotyping,

prognosis.
1. Introduction

Multiple myeloma (MM) is a malignant plasma
cell disease characterized by clonal proliferation of bone
marrow plasma cells, production of monoclonal
immunoglobulin, and development of target organ
damage with the development of CRAB (hyperCalcemia,
Renal insufficiency, Anemia, Bone lesions) symptoms,
which include anemia, renal failure, bone disease, and
hypercalcemia [1,2,12]. Unfortunately, despite the
introduction of modern therapeutic strategies, including
proteasome inhibitors, immunomodulatory drugs, and
monoclonal antibodies, MM remains an incurable
disease [1].

Existing staging systems like International
Staging System (ISS) and Revised ISS (R-ISS) do not fully
capture the biological heterogeneity of the disease,
particularly in resource-limited settings where Durie—
Salmon staging is still widely used [3,10].

Prognostic assessment in MM is traditionally
relies on systems incorporating serum biomarkers and
cytogenetic abnormalities However, these systems do not

Relevance of the Study

Although molecular genetic testing has well-
established prognostic significance in MM, access to
cytogenetic and molecular techniques remains limited
and is largely restricted to tertiary referral centers in
Kazakhstan [8,10]. As a result, many patients are
stratified and treated without comprehensive biological
risk assessment.

fully reflect the biological heterogeneity of the tumor
clone, particularly at the level of tumor-
microenvironment interactions [3]. Thus, in many
regions of Kazakhstan, the Durie-Salmon staging system
is still mainly used in everyday practice, which confirms
the relevance of the study.

Flow cytometry is a cornerstone of MM diagnosis
and monitoring, allowing detailed characterization of
aberrant immunophenotypes [4,5,13]. Among these
markers, CD56 (neural cell adhesion molecule) plays a
key role in mediating plasma cell adhesion to the bone
marrow niche. Its expression pattern varies across
disease stages, being common in MM but reduced in
MGUS and plasma cell leukemia, suggesting a role in
disease biology and progression [6,12].

There is not much data on the value of CD56
expression level for the clinical course of MM [6,14].
Therefore, it is necessary to further evaluate the
quantitative effect of CD56 expression on clinical
outcomes in real conditions.

In contrast, plasma cell immunophenotyping by
multiparameter flow cytometry is a routine and widely
available diagnostic method across all regions of the
[4,5,7]. This enables the wuse of
immunophenotypic characteristics, including CD56
expression, as practical and reproducible prognostic

country

markers in real-world clinical practice [13].
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The relevance of this approach is further not always allow the upfront use of intensive quadruplet
enhanced by the expanding therapeutic landscape in MM. regimens for all patients. Therefore, biologically driven
Along with proteasome inhibitors, immunomodulatory patient stratification based on accessible markers is
drugs and monoclonal antibodies are now widely used in crucial to optimize treatment allocation and healthcare
first-line therapy [1,8]. However, financial constraints do resources [8].

2. Materials and Methods

Our retrospective study was conducted on the diagnosed MM who received treatment between 2023
basis of the LLP National Research Oncology Center. For and 2025.
example, this study included 26 patients with newly

Table 1 - Clinical and Demographic Characteristics of Patients

Characteristics CD56-HeraTuBHbIC, N=4 CD56 <30%, n=10 CD56 >30%, n=12
Total patients, n (%) 4 (15) 10 (38) 12 (47)
Age, year, median (min-max) 55 (52-65) 57 (47-62) 55 (41-70)
Stage Durie-Salmon I, n (%) 0(0) 3 (30) 1(8)
Stage Durie-Salmon II, n (%) 1 (25) 6 (60) 5 (42)
Stage Durie-Salmon III, n (%) 3 (75) 1 (10) 6 (50)
Plasmacytoma, n (%) 2 (50) 1 (10) 3 (25)
Renal involvement, n (%) 0 (0) 1 (10) 1(8)
Bone marrow plasma cells % 36 (11-68) 31,4 (11,8-80) 31 (11-53,8)
median (min-max)

Plasma cell immunophenotyping was performed possible to distinguish between malignant and normal PS
using multicolor flow cytometry with standardized in accordance with international recommendations [4,7].
EuroFlow antibody panels at the University Medical All patients were stratified into 3 groups: CD56-
Center CF (Astana, Kazakhstan) [7,18]. negative, CD56 <30%, and CD56 >30%. All patients

Our study included only patients with more than received VCD induction therapy (bortezomib,
10% of clonal plasma cells, as lower levels of infiltration cyclophosphamide, dexamethasone). Treatment
are associated with limited prognostic value [11,13,14]. response was assessed according to IMWG criteria [3,11].
This analysis included only cases with an aberrant OS was analyzed using the Kaplan—-Meier method.

plasma cell (PS) immunophenotype, which makes it

3. Results
Response to Induction Therapy had a lower response rate of up to 50%, while the CD56
When assessing the response in these patient <30% group had a 90% response rate.

groups, it was found that CD56 negative and CD56>30%
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Table 2 - Response after Induction Therapy

CD56 expression n (%) CR, n (%) VGPR, n (%) PR, n (%) Refractory, n (%)
CD56-negative 4 0(0) 2 (50) 0(0) 2 (50)
CD56 <30% 10 1 (10) 0 (0) 8 (80) 1 (10)
CD56 >30% 12 0(0) 2(17) 4 (34) 6 (49)

Our results are comparable with previous
reports indicating that both the absence of CD56 and the
altered adhesive properties of plasma cells are
associated with decreased sensitivity to standard
induction regimens [6,9,14].

Overall Survival

Twenty-four-month OS rates were 73% in CD56-
negative patients, 100% in patients with CD56 <30%, and
76% in patients with CD56 >30%. No deaths were
recorded in the CD56 <30% group. Differences between
groups did not reach statistical significance (p=0.31).
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Figure 1 - Overall survival of patients according to the level of CD56 expression

4. Discussion

Our findings suggest a relationship between
CD56 expression levels on plasma cells and clinical
outcomes in newly diagnosed MM. We observed the
most favorable outcomes in patients with moderate CD56
expression (<30%), which may correspond to a less
aggressive biological phenotype.

CD56 serves as a key adhesion molecule that
facilitates interactions between plasma cells and various
components of the bone marrow microenvironment,
including stromal cells, extracellular matrix, and cytokine
networks [6,9]. Its expression is typical in MM but
notably reduced in MGUS, plasma cell leukemia, and
extramedullary presentations, highlighting its relevance
in tumor biology [6,12].

Prior studies indicate that loss of CD56 is
associated with adverse features such as extramedullary
spread, circulating plasma cells, plasmablastic
morphology, and shorter overall survival [6,13-14]. Meta-
analyses corroborate that CD56-negative MM carries a
poorer prognosis compared to CD56-positive disease,
though the effect size may vary across cohorts and
treatments [8,14].

In our patient group, CD56-negative cases also
showed a higher incidence of primary refractoriness,
aligning with the concept that diminished CD56
expression may reduce microenvironmental dependence
and lower sensitivity to proteasome inhibitor-based
regimens [6,9].
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Interestingly, we also noted that strong CD56
expression (>30%) correlated with less favorable
outcomes relative to moderate expression. Although this
phenomenon remains underexplored in the literature,
emerging data propose that intense NCAM-mediated
adhesion might activate pro-survival signaling and foster
drug resistance [14-16].

The identification of a subgroup with moderate
CD56 expression and optimal outcomes supports the
concept of  nonlinear
immunophenotypic

relationships ~ between
intensity and clinical

behavior. Similar patterns have been described for other

marker

5. Conclusion

CD56 expression on plasma cells is a clinically
relevant and accessible prognostic factor in patients with
[6,13-15].
Incorporation of flow cytometry data into routine clinical

newly diagnosed multiple myeloma
decision-making may support personalized first-line
treatment selection, optimize therapeutic strategies in
real-world practice, and contribute to rational healthcare
resource utilization [1,8,17].
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Tyninaeme

Osexriairi. KenrTik mMmeaoma (KM) - esrepmeai KAMHMKAABIK aFbIMBI KoHe Tepalllsira peaxiyschl Oap
reTeporeHJi reMaToAOTMAABIK, KaTepAi icik [1,2]. Oxinimke opaii, KONTiK M1reaoMa a4i e eMAeAMETiH aypy G0ABIII
TaObLAaAbl JKoHe MaIjMeHTTepAeTi >KaAIlbl eMip cypy Adenreriiniy (OS) >koHe MpOrpeccuBTi epKiH eMip cypy AeHreltiHig
(PES) aribIpMaIIbLABIFEL TOyeKea TOObIHA OailaaHBICTH o3repedi. Toyekea TonTapsiH cTpatuduKanualay YIIiH KOFaphl
TeXHOAOTMIABIK, MOA€KyAaAbIK-TeHeTUKAABIK 3epTTeylepre K0A >KeTiMAiAiKTiH IIekTeyai ©oaybiHa OaliaaHBICTHI,
acipece aFbIHABIK LIMTOMETpPUs AepeKTepi HerisiHae K04 >KeTiMai 604KaMAbl MapKepAepAi 3epTTey ©3eKTi OOABII Kala
Oepeai [1,8].

Maxkcatnwi. bisain sepTreyimizge 0isaiH MaKcaTBIMBI3 MATOAOTMAABIK IlAa3dMaAblK >kacymaaapaarel CD56
DKCIIPeCCUACBIHbIH AeHTeliH >KoHe 0AapAblH MHAYKUMAABIK Tepalllsifa OOBeKTUBTI >Kayall Oepy >KMiliriHe >KoHe
’)KaHa/aH AMarHO3 KOMBIAFaH KOITiK MMeaoMachl Oap HayKacTapAblH >KaAIlbl ©Mip Cypy JeHrelliHe acepiH Oarasay
004ABI.

Marepuaagap meH agicrep. bis Kaszakcranuoiy AcraHa KaaachiHAAFBl YATTHIK OHKOAOIMAABIK IbLapiMu-
3eprrey OpTaabiFbiHAa eMAeldill >KaTKaH >KaHaJdaH AMarHo3 KOWMBIAFaH 26 KOITiK Mmeaomachl Oap HayKacka
perpocekTusTi Oip OpPTaABIKTHL Taaday >XXYyprizaik. Ilaasmaaslk >kacymmazapasl MMMyHOQeHOTHIITEY yIIiH 0i3
Crangaprraaran EuroFlow xaTTamacbiHa coiiKec YCBIHBIAFaH aHTHAEHeJep IlaHeAbJepiMeH TYpPAi-TYCTi aFbIHABIK
LIUTOMETPUSAHBI KOAAAQHABIK [7,17]. XaablkapaablK ychIHBICTapra calikec [4,7,13] Tek 210% KAOHABIK I1Aa3MaAbIK
>KacyIaJapsl JKoHe abeppaHTTsl MMMyHO(peHOTHIII Oap eMaeaymridep FaHa eHrisiaai. ITanuentrep CD56 sxcmpeccrs
JeHTelliHe calikec cTpatndukanuaianasl. bapapk Haykactap VCD MHAYKOMAABIK TepamysichiH aaanl. JKayan IMWG
KpuUTepuiilepi 6oiibIHIIIa OaFadaHAbI koHe OS kanaaH-Meliep KMCHIKTaphbl apKblAbl TaagaHAs! [3,11].

Hotmxeaep. CD56 skcripeccusacer <30% manmeHTTepde OOBeKTHBTI peaKInsaapAblH KOFapbl KOpCeTKimTepi
>KoHe 24 aifzarbl >Kaamsl eMip cypyaid 100% 6aiikaaasr, aa CD56 skcnpeccusace Tepic manmeHTTepae >koHe CD56
sKcnpeccusAcs >30% manmeHTTepde OacTalKbl OTKAa TO3IMAIAIK JKoHe JKaAIlbl eMip CYpyAiH ToMeHAeY TeHAEHIIVCH
>KOFapsl 00aabl. Aaaiija, 0i3aiH sepTTeyiMisge aliblpMaIbIABIKTap CTaTUCTUKAABIK MoHTe >KeTe aamagpl (p=0,31),
MYMKiH HalleHTTepAiH IeKTeyAi yAriciHe OaifaaHbICTHI, Oipak 0i3 Halllap HoTMXKeAepTe KOA KeTKi3y TeHAEeHIIUAChIH
KOPIIl OTBIPMBI3.

Kopoiteiaabl. CD56 sKcrpeccusAchl KOA >KeTiMAi KOChIMINa 004>KaMABIK MapKep 0OABII TaOblLiadbl >KoHe
KOIITiK MueAoMacsl Oap HayKacTapAbl eMAeyai JKeKeAeHAipy YIIiH NaidalaHbLAybl MYMKIiH.

TyiiH cesaep: kenTik Mueaoma, CD56, aFbIHABIK IUTOMETPM, MMMYHO(QEHOTUIITEY, OOAKaM.
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Pe3some

AKTyaabHOCTb. MHOXecTBeHHass Mueaoma (MM) - 5To reteporeHHoe reMaToAOTMYecKoe 310KaueCTBEHHOe
HOBOOOpa3oBaHIe C Pa3ANYHBIM KAMHIYECKVM TedeHMeM M orseToM Ha Teparmmio [1,2]. K coxxasenmio, MM mo-
Mpe>kHeMy OCTaeTcsA Heus3AedMMBIM 3a0oJeBaHMeM, M pa3HMIla B ITOKasaTeAsx oOmieir brpKmBaemoctu (OB) mn
OespenuausHol BboknBaemoctu (BIIB) y marmeHTOB BapbhupyeTcs B 3aBMCMMOCTM OT TPYIIIBI pucKa. B csasu c
OTPaHNYEHHBIM  JOCTYIIOM K  BBICOKOTEXHOAOIMYHBIM  MOJA€KyASIPHO-TEHeTMYeCKUM  MCCAeJOBAHVLIM A4S
cTpaTuduKanyy IPYII pUCKa OCTaeTCs aKTyaAbHBIM M3ydeHne 0o.Jee AOCTYIIHBIX ITPOTHOCTMYECKNMX MapKepoB, B
YaCTHOCTM, Ha OCHOBE AaHHBIX IIPOTO4YHOI HuroMerpun [1,8].

Hean. lleapio Hamiero mccaejoBaHus OBIAO OLIEHMUTL yposeHb dKcrpeccun CD56 Ha I1aTOAOTMYeCKUX
MAa3MaTUIecKuX KJAeTKaX M UX BAMSAHME Ha 4acTOTy OOBeKTMBHOTO OTBeTa Ha MHAYKIIMOHHYIO Tepanuio u OB y
IallMIeHTOB C BIlepBble BhIIBAeHHO MM.

Martepnaani 1 MeTOABL. MBI ITpOBeAN peTpOCTIeKTUBHBIN OAHOLIEHTPOBLIN aHaAMU3 y 26 BIIepBble BbIsIBAEHHBIX
nanueHTos ¢ MM, mpoxoausiiux AedeHne B HaljnoHaabHOM HaydYHOM OHKOAOTMYecKoM HieHTpe B AcTtaHe, KasaxcraH.
Aas MMMYHO(EHOTUIIMPOBAHMUS I1Aa3MaTMYECKMX KAETOK MBI MCIIOAb30BaAM MHOTOIIBETHYIO IIPOTOYHYIO
IUTOMETPUIO B COOTBETCTBUMU CO CTaHAAPTU3MpPOBaHHBIM ITpoToKoA0M EuroFlow ¢ pekomeHAOBaHHBIMI MaHEASIMU
antuTea [7,17]. B cooTseTcTBMNM C MeXAYHapOAHBIMHI peKoMeHAanusamu [4,7,13] B mccaejosaHme ObLAV BKAIOUEHBI
TOABKO HaIjMeHTs ¢ 0oaee yeM 10% KAOHAABHBIX ILAa3MaTMIECKMX KAETOK U abeppaHTHBIM MMMYHOQpEHOTUIIOM.
ITarinenTs! OBIAM pacIpeAeAeHBl IO YpOBHAM sKcripeccuy CD56. Bee manyeHTs! moaydaau MHAYKIIMOHHYIO Tepamnnio
VCD. OtBet Ha Tepanuio olleHnBaAu B cooTBeTCTBUM ¢ Kputepusimu IMWG, a OB aHaan3uposaan ¢ UCII0Ab30BaHNEM
kpusbix Kanaana-Maiiepa [3,11].

PesyabTaThl. Bricokme mokasarean oObekTmsHOro otseTa 1 100%-Has obOmjas BBDKMBAeMOCTh B TedeHue 24
MecsIes HabAI04aANCh y ManyueHToB ¢ skcupeccuert CD56 <30%, B To BpeMs Kak y HaIlMeHTOB C OTPUIjaTeAbHON
skcrpeccueit CD56 n ¢ sxcripeccuert CD56 >30% uaie Ha®ai04aaach HepsuyHas pedppakTepHOCTh U TEHAEHIIM K
CHIDKeHMIO obmielt BbDKMBaemocTu. OgHaKo B HallleM MCCAeJO0BaHUU pa3ANuMs He AOCTUTAM CTaTUCTUIECKOI
sHaunmoctu (p=0,31), BO3BMO>KHO, 113-3a OTPaHIYEHHOI BEIOOPKM IallMIeHTOB, HO MBI BUAVIM TeHAEHLIMIO K YXYAIIIeHNIO
pe3yAbTaToB.

Boisoabl. Dxcripeccusa CD56 siBaAsieTCsl AOCTYIIHBIM AOTIOAHUTEABHBIM IIPOTHOCTUYECKUM MapKepOM U MOXKeT
OBITh MCII0Ab30BaHA A5 TIe€PCOHAAN3ANY AeU9eHNs TTaleHToB ¢ MM.

Karouesnle caoBa: MHOXKecTBeHHas1 MueaoMa, CD56, mpoTodHas HUTOMeTpHUsl, UMMYHOQEHOTUIIMPOBaHIIE,
IIPOTHO3.
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