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ABSTRACT

Relevance: A breakthrough in managing multiple myeloma is associated with introducing monoclonal antibodies, significantly
increasing overall response rates and improving progression-free survival. Combination regimens with monoclonal antibodies and
immunomodulators demonstrate high efficacy even in patients resistant to previous lines of therapy.

The study aimed to evaluate the efficacy of anti-CD38 monoclonal antibodies (daratumumab) in patients with multiple myeloma

after one or more prior therapy lines with other drugs.

Methods: A retrospective medical data analysis was conducted on 22 patients with refractory or relapsed MM who received
daratumumab from February 2018 to November 2023. Patients received daratumumab either as monotherapy or in combination with
other agents. The efficacy assessment was performed using the criteria of the International Myeloma Working Group (IMWG).

Results: The overall response rate to daratumumab treatment was 59.1%. The overall survival rate was 100% at two years and 95%
by the end of the analysis period. Disease progression was observed in 22.7% of patients. The safety profile was acceptable, with mild
to moderate side effects predominating, including thrombocytopenia, anemia, and neutropenia.

Conclusion: Daratumumab is an effective treatment for patients with refractory or relapsed MM who have undergone multiple prior
lines of therapy. Treatment with daratumumab leads to significant improvements in clinical outcomes and progression-free survival.
These data support the feasibility of using daratumumab in MM therapy and highlight the need for further study of its combination

regimens and predictive factors for better therapeutic response.

Keywords: multiple myeloma, relapsed/refractory multiple myeloma, anti-CD38 antibodies, monoclonal antibodies, daratumumab,

treatment efficacy.

Introduction: Multiple myeloma (MM) is a neoplas-
tic hematopoietic system disease characterized by un-
controlled proliferation of plasma cells in the bone mar-
row. The proliferation of monoclonal plasma cells in the
bone marrow disrupts the normal process of hematopoie-
sis, leading to anemia. In addition, malignant plasma cells
secrete monoclonal immunoglobulin, the so-called para-
protein or M-protein, and infiltrate other vital organs [1]. It
should be noted that MM is the longest-diagnosed type of
cancer in the world due to the various spectrum of clinical
symptoms, in particular, back and bone pain, which often
leads to late referral to oncologists and hematologists [2].

MM accounts for 1-2% of all oncological diseases and
17% of all oncohematological pathologies. On a global scale,
over 180,000 cases and 121,000 deaths due to MM are re-
ported annually among men and women of all ages [3]. The
incidence in men is higher than in women, and several au-
thors have noted ethnic and racial differences. For example,
MM is twice as common in people of Aframerican origin [4-
71. According to the National Cancer Institute, MM’s 5-year
overall survival (OS) in 2013-2019 composed 59.8% [8].

The use of proteasome inhibitors, immunomodulato-
ry drugs, monoclonal antibodies (MAs), and new therapies
has significantly improved progression-free survival and
overall survival in patients with multiple myeloma over the
past decades [1, 9]. One of the effective drugs for MM treat-
ment is IGlkappa MA, which binds to CD38 glycoprotein
[10]. CD38 induces cell adhesion and cytokine release and
is highly expressed on the surface of myeloma cells, mak-
ing it a target for MA IG1kappa.

One of the initial indications for MA use was daratu-
mumab monotherapy in pre-treated patients with MM
who had received several prior lines of therapy, including
proteasome inhibitors and immunomodulators, as well as
in patients with refractory to proteasome inhibitors and
immunomodulators [11]. A retrospective analysis of 34 cas-
es with primary and repeated use of MA and immunomod-
ulators in patients previously treated with these drugs and
refractory to them and in patients previously not treat-
ed with these drugs showed that the use of MA in com-
bination with immunomodulators was effective not only
in patients not taking these agents but also demonstrat-

Oncology and Radiology of Kazakhstan, Nel (75) 2025 53



ORIGINAL INVESTIGATIONS

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

ed a clinical response in a third of patients who received
repeated treatment with these drugs [12]. The clinical trial
data that studied the efficacy of anti-CD38 MA monother-
apy showed an overall response rate (ORR) in 31% of cas-
es and a median OS of 20.1 months [13]. Besides, according
to the Phase 2 SIRIUS clinical trial, which assessed the effi-
cacy of MA as a monotherapy, the ORR was 30.4%, and the
mean OS was 20.5 months [14, 15].

Two phase 3 clinical trials (CASTOR and CANDOR) as-
sessed the efficacy of MA in combination with proteasome
inhibitors in patients with relapsed/refractory MM. The final
analysis of OS in a 6-year follow-up of patients treated with
daratumumab in the CASTOR study showed that OS was
significantly higher in the group with IGlkappa MA, and the
mean OS in this group composed 49.6 months, and in the
control group was - 38.5 months [16]. According to the final
analysis of the CANDOR study, the progression-free surviv-
al (PFS) in patients treated with IgG1k MA was 28.4 months
after a 50-month follow-up, compared to a control group
(15.8 months) [17].

In a similar POLLUX study using MA combined with im-
munomodulators, the 12-month PFS amounted to 64.8%,
and the ORT composed 92.9% [18].

The results of the aforesaid studies on the use of
CD38-directed MA in treating patients with MM have

shown the efficacy of various treatment regimens.
In this respect, further study of the efficacy of an-
ti-CD38 MA in patients with refractory/relapsed MM is
needed [11-18].

The study aimed to evaluate the efficacy of anti-CD38
monoclonal antibodies (daratumumab) in patients with
multiple myeloma after one or more prior therapy lines
with other drugs.

Materials and Methods: A retrospective analysis of
medical data was carried out in 22 patients with MM reg-
istered with the City Clinical Hospital No. 7 in Almaty,
with 1 or more previous lines of therapy, who received
daratumumab in monotherapy and/or in combination
with other agents in the period from February 2018 to
November 2023.

The study included 9 men and 11 women. The aver-
age age of patients at enrollment was 62+11.9 years, and
50% were over 65 years old. The study group included
59% of women and 41% of men. The time from diagno-
sis to initiation of IGlkappa MA therapy ranged from 3
to 62 months, with a median of 30.3 months. Notably,
50% of patients received more than three lines of thera-
py before initiation of MA treatment, and all patients re-
ceived proteasome inhibitors. The data are presented in
Table 1.

Table 1 - Clinical characteristics and refractory status of patients enrolled in the study (n=22)

Indicator Value, n (share, %)
Number of patients 22 (100)
Median age at study entry, year (range) 62 (38-87)
Age >65 years 11 (50)
Sex
Men 9 (41)
Women 13 (59)
Time from diagnosis to the start of daratumumab therapy, months (range) 30.3 (3-62)
Average number of prior therapies (range) 3.3 (1-6)
>3 lines of prior therapy 11 (50)
Prior autologous hematopoietic stem cell transplantation 2(9.1)
Prior proteasome inhibitor therapy 22 (100)
Prior therapy with immunomodulators 12 (54.4)

Treatment regimen: Within the frames of monotherapy,
patients received daratumumab 16 mg/kg IV or 1800 mg
SC once weekly at 1-8 weeks, once every 2 weeks at 9-24
weeks, and once every 4 weeks from week 25 onwards un-
til progression or intolerance development.

In cases of combination therapy with other agents, the
following dosages of drugs have been used:

Daratumumab - 16 mg/kg IV or 1800 mg SC once a
week at 1-8 weeks, once every 2 weeks at 9-24 weeks, and
once every 4 weeks from week 25 onwards until progres-
sion or until intolerance development.

Bortezomib - 1.3 mg/m? subcutaneously or intrave-
nously, days 1,4,8,11 (cycles 1-8).

Lenalidomide - 25 mg orally, days 1-21.

Pomalidomide — 4 mg once daily orally, days 1-21.

Dexamethasone — 20 mg orally or intravenously, days
1,2,4,5,8,9,11,12 (cycles 1-8) when used with Bortezomib, or

Dexamethasone 40 mg orally or intravenously when used
with Lenalidomide/Pomalidomide [19].

In order to assess the response, the International Mye-
loma Working Group (IMWG) criteria have been used [20].
The Overall Response Rate (ORR) was obtained by patients
achieving a strict complete response, a complete objective
response, a very good partial objective response, a partial
objective response, a minimal response, and stabilization
of the process. The OS was defined as the time from reg-
istration to death for any reason. Progression-free survival
(PFS) was defined as the time from initiation of treatment
with IGlkappa MA to disease progression or death from
any cause. The analysis of OS and PFS was carried out us-
ing the Kaplan-Meier method. The MedCalc Software, Bel-
gium, was used for statistical analysis.

Results: According to our study, the ORR of patients with
MM for treatment with daratumumab composed 59.1%. Of
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these, 13.6% of patients achieved a complete objective re-
sponse, 18.2% achieved a very good partial response, and
13.6% achieved a partial response. In 13.6% of patients, a min-
imal response was noted. However, 22.7% of patients expe-

Table 2 — Response rate to treatment with anti-CD 38 MA

rienced the disease progression, including patients who un-
derwent autologous hematopoietic stem cell transplantation
(@auto-HSCT). The distribution of patients depending on the
response to IGlkappa MA therapy is presented in Table 2.

) Number of patients
Response to anti-CD 38 MA therapy Abs. %
Overall response rate 13 59.1
Strict full response 0 0
Complete objective response 3 13.6
Very good objective partial response 4 18.2
Partial objective response 3 13.6
Minimal response 3 13.6
Stabilization of the disease 2 9.1
Disease progression 5 22.7
Death 2 9.1
Overall survival (OS) rate 95.45
Progression-free survival 72.73

After two years of follow-up, the OS amounted to
100%; by the end of the follow-up period, it declined to
95% (Figure 1).

In patients with a history of auto-HSCT, the OS com-
posed 100%, but 50% experienced the disease progres-
sion on the IGlkappa MA therapy after an average of 2
years of follow-up (Figure 2).

Figure 2 - Progression-free survival (PFS) of patients on
daratumumab therapy (n=22).

The findings highlight the importance of daratumum-
ab as an effective tool for managing refractory or relapsed
forms of the disease. The high rates of ORR and PFS indi-
cate this drug’s potential to improve patients’ long-term
outcomes.
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Figure 1 - Overall survival of patients with
daratumumab therapy (n=22)
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Safety profile: 72.8% of patients developed adverse re-
actions to daratumumab. According to Table 3, the most
common side effects of anti-CD38 MA therapy were throm-
bocytopenia (9 patients) and anemia (7 patients). Neutro-
penia was observed in 5 patients, infectious complications
in 2 patients, and severe neutropenia with fever in one pa-
tient required temporary treatment discontinuation. A re-

action to the infusion was observed in 3 patients only at
the first drug administration and did not require therapeu-
tic intervention. This safety profile confirms that anti-CD
38 MA is a relatively safe drug, with a predominance of
mild to moderate side effects. The incidence of serious ad-
verse events was low, and most reactions did not require
significant therapy changes.

Table 3 — Most common adverse events associated with Anti-CD38 MA treatment

Adverse Events Associated with Anti-CD38 MA Treatment Ab:otal number of pat|ents%
Neutropenia 5 22.7
Anemia 7 31.8
Thrombocytopenia 9 40.9
Pneumonia 1 4.5
Infection 2 9.1
Reaction to infusion 3 13.6

Discussion: The study results demonstrate that 1G-
Tkappa MA is an effective treatment for patients with re-
fractory or relapsed disease, including those who have
received 3 or more lines of prior therapy, including a his-
tory of auto-HSCT [21,22]. The analysis of data from a ret-
rospective study of 22 patients showed that the use of
anti-CD38 MA both in monotherapy and in combination
with other agents leads to significant improvements in
clinical outcomes, including high rates of ORR and PFS.
The MA safety profile was acceptable, predominating
mild to moderate adverse reactions that did not require
treatment discontinuation. The data of our study corre-
late with the world data on the therapy of refractory and
relapsed MM using various treatment regimens with the
inclusion of IGTkappa MA.

The studies of the MA efficacy in combination with
proteasome inhibitors and immunomodulators in patients
with newly diagnosed MM showed a significant improve-
ment in PFS, complete response achievement, and a nega-
tive outcome of minimal residual disease in patients treat-
ed with daratumumab, compared to the control group
[21-24]. The findings support the use of daratumumab in
patients with refractory and relapsed forms of the disease
and as a first-line therapy to improve clinical response and
patient survival.

Conclusion: The efficacy of daratumumab in treat-
ing MM is currently beyond doubt. The use of anti-CD38
monoclonal drugs in first-line therapy has been shown to
improve the OS and PFS. Numerous studies also support
the potential for expanding indications, including reg-
imens in combination with daratumumab. The analysis
of the results of daratumumab use in combination regi-
mens may provide additional evidence of its efficacy and
safety, allowing for even wider use of this drug in clin-
ical practice. Besides, further studies to identify factors
that determine response to therapy and possible failures
are noteworthy, which will facilitate the personalization
of treatment and improvement of outcomes for patients
with MM.
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AHJATIIA

KOIITIK MUEJIOMAHBI EMJIEYJIE AHTHU-CD38 AHTUJAEHEJIEPIHIH
TUIMALJIIT'TH BAFAJIAY:
PETPOCHIEKTUBTIK 3EPTTEYAIH HOTUXEJIEPI

P.M. Pamaszanosa', 3./1. /lymiumosa®, b.A. babawoe*, M.b. Kyoauoepzen', I'T. Kaoviposa'

1«C. AcheHamnapoB aTbiHAarbl Kasak ynTTbik MeauUmHa yuusepcuteTi» KEAK, Anmatbl, Kasakcrax Pecny6nmkach;
2«dn-Oapabu atbiparbl KazYY» KEAK, Anmatbl, KasakcTa Pecny6nukach;
3«Ne7 kananblk KIUHUKaNbIK aypyxaHacbl», Anmartbl, Kazakctan Pecny6ankaco!

Oszexminizi: Konmik muenomansl emoeyoezi cepninic MOHOKIOHANOb anmuoenenepoi Konoanyovly dacmanyvimen 6auianbicmol,
Oy Jrcannvl KHcayan JHCuinicin edayip apmmulpuln, aypyowly YOeyiHCi3 oMip cypy Kepcemxiwmepin dcakcapmaovl. MonokioHaniovl
aHmuoeHnenep MeH UMMYHOMOOYIAMOPAapObl OIpIKMIpin K0A0aHY, a10biyabl mepanuaHvly OipHeue Hcoa0apblHa me3imoi HayKacmapoa

0a dco2apbl Muimoinicin kepcemeoi.

3epmmey makcamol — backa npenapammap Kiacmapvimer Oip Hemece OipHeute andbiHebl Mepanus HCoa0apbiHAH OMKeH KONmiK
muenomacsl bap naykacmapoa anmu-CD38 monoxnonanovl anmudereci (Oapamymymadmel) KO10AHy muimoiniein 3epmmey.

Aoicmepi: 2018 xncoinoviy aknanvinan 2023 sHevli0bly Kapawacelia Oetiin oapamymymad anzan pegppakmepii nemece peyuousmi
KONMIK Muenioma OuazHo3vl Kolblnean 22 nayuenmmiy MeOuyuHanblk 0epekmepine pempocnekmusmi manoay sscacanovl. Haykacmap
dapamymymadmusl MOHOmepanus mypinoe de, 6ackKa azeHmmepmer KOMOuHayuaoa oa Kabwvinoaowvl. Tuimdinikmi bazanay Mueroma
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ootteinua Xanvikapanvix (IMWG) scymvic moobuinbiy kpumepuiinepine colkec JHcypeizinoi.

Homuorcenepi: [lapamymymadbnen emoeyze dxcannst dcayan dscuinici 59,1%-0vl Kypaowvl. EXi dcelnoan Keuinei scainvt omip cypy
oeneetii 100%, manoay keseniniy convinoa — 95% 6onowt. Aypyoviy yoeyi nayuenmmepoiy 22,7%-vinoa 6atikanovt. Kayincizoik npoguii
KAHA2ammManapivik 6010bl, He2i3el HCaHama scepiep — mpomMOoYUmoneHus,, AHeMUsl HCOHe HellMmpOneHUs CUSIKMbL HCEHL HCOHe OPMaud
ayeipIbIKMaebl ACKbIHYIap.

Kopvimuinow: Jlapamymymad peppakmepni nemece peyuougmi KONmMiK mMueioma OUazHo3bl KoliblieaH dtcone OipHeuie aniobiiebl
mepanus JHCONOAPLIHAH OMKEeH HAYKACMAapovl emoeyoiy muimoi Kypaivl 00avin madwvlaiadsl. Japamymymadnen emoey KIUHUKAIBIK,
Homudicenepoi dioHe aypyovly yoeyinciz emip cypyoi aumapiavikmail dcaxcapmaovl. byn monimemmep oapamymymabmei Konmik
Muenoma eminoe Koioanyowblly OPbIHObLIbIZbIH JCOHE OHbIY OIPIKMIpineer pexcumoepin opi Kapail 3epmmey Kajicemminiein Koa0auobl.

Tyiiin ce3dep: xonmix muenoma, Kaumanaweau/peppaxkmepiix kenmixk muenoma, awmu-CD38 anmuoernenepi, MOHOKIOHAIObI
anmuoeHenep, oapamymymao, emoeyoiy muimoiniei.

AHHOTAIIUA

OHEHKA D9®®EKTUBHOCTH AHTHU-CD38 AHTHUTE.I
B JIEYHEHUU MHO’KECTBEHHOU MUEJIOMbI:
PE3YJIBTATBI PETPOCIIEKTUBHOI'O UCCJIEJOBAHUA

P.M. Pamaszanosa', 3. /1. lywmumosa®, b.A. Babawoé®, M.b. Kyoaiioepzen', I.'T. Kaoviposa

THAO «Ka3axckuii HaumoHanbHblit MeAMUMHCKII yHuBepcuTeT M. CAcheHauapoBax, Anmartbl, Pecnybnuka Kasaxcras;
2ZHAQ «Ka3axckwmit HaumoHanbHblit yHuBepcuTet uM.anb-Oapabur, Anmatbl, Pecny6nuka Kasaxcran
3K Ha NXB «fopoackan KnuHnyeckan 6onbHuLa No7», Anmatbl, Pecnybnika Kasaxcrau

Axmyanvnocms: [Ipopvie 6 neuenuu muodxcecmeennou mueromvt (MM) ceazan ¢ nawaniom ucnonvb308anus MOHOKIOHAIbHbIX
ammumen, KOmMopbvle 3HAYUMENbHO nosblarom yacmomy oowezo omeema (400) u yiyuuam vloHCUBAEMOCHb Oe3 NPO2Peccupo8anus
(BbII). Kombunupogannvle cxembli ¢ MOHOKIOHANbHbIMU anmumenamu (MA) u ummyHomooyaamopamu 0eMOHCMPUpYiom 6biCOKYIO
agppexmusnocms y nayuenmos ¢ MM, 6 mom uucne u ¢ peyuousupyroweii u pegppaxmeproui MM.

ILlenv uccnedosanus — uzyuenue spghekmusHocmu ucnoibsosanus aumu-CD38 MOHOKIOHANbHOZO anmumenda y nayueHmos ¢
MHOHCECMBEHHOU MUCTIOMOLL NOCTe OOHOU UNU/U HECKOTLKUX NPeOUeCMBYIOWUX JUHUTL MePanuu Opy2umMu KAaccami npenapamos.

Memoowi: Ilposeden pempocneKmuGubvlll aHAIU3 MEOUYUHCKUX OAHHbIX 22 NAyuenmos ¢ pe@pakmepHou uiu peyuougupyoueri
¢opmoti MM, nonyyaswux anmu-CD 38 MA 6 nepuoo ¢ gpespans 2018 no noabpe 2023 2o00a. Ilayuenmol nonyuaiu npenapam Kax 6
MOHOmepanuu, maxk u 6 koméunayuu ¢ opyeumu azenmamu. Oyenxa sppekmusnocmu nPo8OOUNACH ¢ UCNONb30BAHUEM KpUMepUes
Mesicoynapoonoii paboueii epynnot no mueaome (IMWG).

Pesynemamui: YOO na neuenue npenapamom anmu-CD 38 MA cocmasuna 59,1%. Obwas eviocusaemocms uepez 08a 200d
cocmasuna 100%, k konyy nepuooa ananrusa — 95%. Ipoepeccuposanue 3abonesanus nabuooanocs y 22,7% nayuenmos. Ipoguis
besonachocmu 6bl1 QORYCMUMbBIM, ¢ NPEOOIAOAHUEM Te2KUX U YMEPEHHbIX NOOOUHBIX I¢hPexmos, Kuouas mpomoOoyumoneHuio,
AHeMUIO U HEUMPONeHUro.

3akntouenue: Ipenapam anmu-CD 38 MA signsiemes s¢pghexmusnvim cpedcmeom 0iisi iedeHus NayueHmos ¢ pepaxmepro uiu
peyuousupyroweti gopmou MM, npoutedwiux Heckonvko 1unuil npedwecmayrowell mepanuu. Jleuenue ¢ ucnonvzosanuem MA anmu-
CD -38 npusooum K 3Ha4umesbHOMY YIYUUeHUIO KIUHUYeCKUX pe3yiomamos u BEII. Dmu 0annvie nooodepacusaiom yeaiecooopasnocms
ucnonvzoganus anmu-CD 38 MA ¢ mepanuu MM u neobxooumocms OanvHeliue2o u3yienus e20 KOMOUHUPOBAHHBLX PENCUMOE U
Gdakmopos, npeockazvbleaIoWUX LyYUUL Omeem Ha mepanuio.

Kniouesvle cnosea: MHOMCECMEEHHAA MueioMd, peyuousupyrowas/pepakmepuas Mmuodcecmeennas mueioma, auwmu-CD38
anmumend, MOHOKIOHAbHbIe anmumena (MA), oapamymymao, s¢pdexmusnocms reueHus.
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