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ABSTRACT

Relevance: Clinical and genetic heterogeneity of chronic lymphocytic leukemia (CLL) influences therapy choices and outcomes.
Cytogenetic and biological markers are crucial for disease staging, therapeutic decision-making, and prognosis. Real-world data
comparing chemo-, immunotherapy, and targeted regimens are essential for refining patient management strategies.

The study aimed to evaluate the comparative effectiveness of chemotherapy, immunotherapy, and targeted therapy in patients with
chronic lymphocytic leukemia, taking into account cytogenetic parameters, age, and stage of the disease.

Methods: This retrospective cross-sectional study included 114 CLL patients treated at the City Clinical Hospital No. 7 (Almaty,
Kazakhstan) between 2001 and 2024. Patients received either chemoimmunotherapy (FC, FCR, CR, COP, chlorambucil) or targeted
regimens (BTK/PI3K inhibitors, anti-CD20 antibodies). Primary endpoints were progression-free survival (PFS) and overall response
rate (ORR).

Results: Distribution of patients with CLL by disease stage: stage B — 59.6% (n = 68), stage A — 25.4% (n = 29), stage C — 9.6% (n =
11), stage not established — 5.4% of cases (n = 6). According to cytogenetic testing (n = 63), the most frequent abnormality was del(13q14)
(33%, n = 21), either isolated or combined with other aberrations. Del(11q22.3) was detected in 17.5% (n = 11), trisomy 12 in 11% (n =
7), and TP53 mutations in 6.3% (n = 4). Among treatment regimens, the highest median PFS was observed with FC (46.6 months), CR (45
months), and ibrutinib (32.1 months). In patients receiving ibrutinib in later therapy lines (n=10), comparable complete response rates
and disease stabilization were achieved.

Conclusion: In real clinical practice, targeted therapy demonstrates superior PFS and better tolerability in high-risk patients and
in those pretreated with one or more prior lines of therapy, whereas chemotherapy remains a viable option for selected subgroups
(vounger patients, IGHV-mutated, favorable cytogenetics). Treatment personalization based on genetic profiling improves outcomes in
CLL. Expanding access to comprehensive genetic testing is critical to further enhance prognosis and survival.

Keywords: chronic lymphocytic leukemia; comparative effectiveness; targeted therapy, chemoimmunotherapy, cytogenetics.

Introduction: Chronic lymphocytic leukemia (CLL) is
one of the most common types of leukemia in adults and
represents a major public health problem [1]. The glob-
al age-standardized incidence rate (ASIR) is 4.7 cases per
100,000 people, resulting in more than 103,400 cases an-
nually. By the end of 2025, 23,690 new cases of CLL are
expected, with a projected increasing trend until 2030
[2, 3]. CLL incidence varies significantly by geographic lo-
cation, gender, age, and ethnicity, with a higher preva-
lence in men and older adults. In East Asians, Asian Indi-
ans, and Native Americans, age-adjusted CLL incidence
is 5-10 times lower than in people of predominantly Eu-
ropean descent [4]. However, gender differences persist
regardless of ethnicity [3]. Several studies have report-
ed a growing incidence of CLL in developing countries.
At that, overall survival (OS), treatment strategies, and ef-
fectiveness largely depend on socioeconomic conditions
and access to quality medical care, including diagnostic
methods and new medications [4].

The clinical course of CLL can be quite heterogene-
ous, ranging from an indolent disease requiring no treat-

ment to an aggressive disease refractory to several lines
of therapy. The vast majority of patients may be asympto-
matic at the time of diagnosis [2, 3, 5]. However, in some
patients, the disease progresses aggressively, with multi-
ple relapses, and requires aggressive treatment.

The prognosis of CLL varies greatly depending on
the stage of the disease, age, functional status of comor-
bidities, and many other factors, and remains serious for
the majority of patients. Currently, risk group stratifica-
tion is performed using the International Prognostic In-
dex ( CLL-IPI), which includes, in addition to age (>65
years), Rai staging (I-IV), determination of the level of
?-2 microglobulin (>3.5 mg/l), also genetic markers: the
presence or absence of mutations in the genes of immu-
noglobulin heavy chains ( IGHV), TP53 and the del17p de-
letion determined by fluorescence in situ hybridization
(FISH) [6]. These changes, independently of each other,
can affect overall survival. Thus, patients with CLL and
TP53 dysfunction or a complex karyotype belong to a very
high-risk group and have a shorter survival [7]. Deletion
of the short arm of chromosome 17 (del(17p)), which in-
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cludes the TP53 tumor suppressor gene locus, can often
be mutated and is associated with both an unfavorable
course of CLL and refractoriness to chemoimmunothera-
py [8]. Based on the IGHV mutation status, a distinction is
made between more mature, genetically stable CLL and
more immature, genetically unstable CLL. Patients with
unmutated IGHV genes have a more aggressive course of
the disease and are more likely to develop adverse genet-
ic events than patients with mutated IGHV [9].

Historically, CLL therapy has undergone significant
changes. Beginning with the use of the alkylating agent
chlorambucil or its combination with glucocorticoids in
the 1970s, later combination regimens (CHOP, CVP), and
the combined use of fludarabine and cyclophosphamide
(FC regimen) in first-line therapy, to the recent use of tar-
geted immunotherapy with the chimeric monoclonal an-
tibody to CD20, rituximab, including in combination with
fludarabine, cyclophosphamide (FCR), and other target-
ed and immunotherapeutic agents.

The introduction of new targeted and immune drugs
into practice, such as Bruton kinase inhibitors, veneto-
clax (a selective inhibitor of the anti-apoptotic B-cell lym-
phoma (BCL-2) protein), ofatumumab, obinutuzumab,
idelalisib, and duvelisib, among others, has significant-
ly increased the survival of patients with CLL. However,
in some cases, treatment remains ineffective, requiring
multiple lines of therapy and a personalized approach
with multiparametric risk assessment.

Due to the importance of molecular genetic markers
of CLL in stratifying risk groups, and also considering the
variability of data on disease course and the use of vari-
ous treatment approaches and regimens, the authors as-
sessed the effectiveness of CLL therapy in patients in Al-
maty.

The study aimed to evaluate the comparative effec-
tiveness of chemotherapy, immunotherapy, and targeted
therapy in patients with chronic lymphocytic leukemia,
taking into account cytogenetic parameters, age, and the
disease stage.

Materials and methods: A retrospective analysis of
data from 114 patients diagnosed with CLL who received
treatment at the City Clinical Hospital No. 7 (Almaty, Ka-
zakhstan) from 2001 to 2023 inclusive was conducted.

Diagnosis and monitoring of CLL were performed in
accordance with the recommendations of the 2018 Inter-
national Workshop on Chronic Lymphocytic Leukemia
(IWCLL).

The research methods for prognosis and monitoring
of CLL included: complete blood count at the time of di-
agnosis and during the disease dynamics; morphological
and cytological examination of bone marrow at diagno-
sis; immunophenotyping of atypical B cells of peripheral
blood to confirm the diagnosis ( n = 112 patients, normal
B lymphocytes were not taken into account in the analy-
sis, the panel included CD19, CD5, CD20, CD23, k and A to

confirm the diagnosis); standard cytogenetic study and
FISH on interphase nuclei of peripheral blood lympho-
cytes n = 63 (55.2%) using locus-specific probes for CLL
from Abbot ( Chicago, IL, USA).

Statistical processing of data was carried out using MS
Excel tables.

The distribution of quantitative variables was analyz-
ed using the Shapiro-Wilk test. After assessing compli-
ance with the normal distribution law, the statistical anal-
ysis method was selected. In the normal distribution of
quantitative variables, the central tendency and disper-
sion of features were described using the mean (M) and
the standard deviation (SD). When the distribution of
quantitative characteristics differed from normal, the de-
scription was carried out using the median (Me). Confi-
dence intervals were calculated for a probability of p =
95%. Differences between compared parameters were
considered statistically significant at p < 0.005.

When comparing patient groups by categorical char-
acteristics, the x2 test with Yates’ correction was used.
The statistical significance of differences between two
related groups was calculated using Student’s t-test. For
two unrelated groups, the Student’s t-test or the nonpar-
ametric Mann-Whitney test was used. At p < 0.005, the
alternative hypothesis of group differences was accept-
ed, and paired comparisons were performed using the
Mann-Whitney test.

Results: The structure of a cohort of patients with CLL
(the total number of those registered for dispensary care,
newly diagnosed cases, and the number of deaths) was
studied for the period from 2001 to 2023 in Almaty. The
study included 114 patients with CLL; staging was estab-
lished based on the 1981 Binet classification [10]. The age
of patients ranged from 38 to 92 years, with a median of
68 years, which is consistent with the data from the world
literature. The proportion of patients over 65 years was
62% (n = 71). Women predominated among the patients
(57%, n = 65); men accounted for 43% (n = 49).

Distribution of patients by stages. Patients were divided
according to CLL stages. as follows: stage B was the most
frequently diagnosed stage in 59.6% (n = 68), stage A oc-
curred in 25.4% (n = 29), stage C - in 9.6% of patients (n
= 11), and some had no data on the stage of the disease
(Table 1). It should be noted that most cases of CLL were
asymptomatic at the time of diagnosis.

Cytogenetic testing was performed on 63 patients.
Analysis of cytogenetic changes revealed that the most
common alteration (33%, n = 21) was deletion of 13q14,
either isolated or in combination with other abnormali-
ties. Del 11g22.3 was detected in 18% of cases (n = 11), tri-
somy 12in 11% (n = 7), and TP53 mutations in 6.3% of cas-
es (n =4) (Figure 1).

The limitations of cytogenetic research data are pri-
marily due to the lack of access to FISH research for adult
patients in the Republic of Kazakhstan until 2017-2018.
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Table 1 - Distribution of patients by CLL stages ( Binet J, 1981) [10]
Stage Number of patients, n Percentage of patients, %
Stage A 29 25.4
Stage B 68 59.6
Stage C 11 9.6
No data 6 5.4
norm“a,l
caryotype ~del13q14
32% \ ey
mut TP53
6%
. del11q22.3
trisomy 12 - 8%
11%
mdel 13914 mdel11g22.3 mtrisomy 12 amutTP53 = normal caryotype

Figure 1 - Structure of cytogenetic aberrations in patients with CLL (n = 63)

Therapy. When choosing treatment tactics, in 32 cas-
es (41.2%), patients did not receive initial active treatment
due to a lack of indications for therapy initiation according
to the protocols for managing patients with CLL. Chemo-
and chemoimmunotherapy (FC, FCR, CR, COP, chlorambu-
cil) was used in the majority of patients. Targeted thera-
py with the Bruton tyrosine kinase inhibitor ibrutinib was

Table 3 - Treatment of patients with CLL (n=114)

received by 14 patients (12.8%), including 4 patients with
the TP53 mutation. In 10 patients without the TP53 muta-
tion, ibrutinib was used after one or more previous lines
of chemotherapy. As a previous therapy, patients received
treatment in the form of combination regimens using
fludarabine, chlorambucil, cyclophosphamide, and rituxi-
mab (FC, FCR, CR, COP) (Table 3).

Treatment (with treatment regimen) Number of patients, n Percentage of patients, %
FC 17 14.9
Ibrutinib 14 12.8
With R 13 11.4
FCR 12 10,5
Chlorambucil 10 8.7
COP 2 1.75
No therapy at the time of diagnosis 47 41.2

Notes to Tables 3 and 4: FC - fludarabine, cyclophosphamide; CR - cyclophosphamide, rituximab; FCR - fludarabine, cyclophosphamide, rituximab; COP -

cyclophosphamide, vincristine + prednisolone.

Response to therapy was recorded in all groups. Com-
plete and partial response rates, as well as median pro-
gression-free survival (PFS), are presented in Table 4.

When comparing the treatment regimens, the high-
est median PFS was observed with the FC regimen (46.6
months), with sustained remission achieved in 55.5% of
patients in this group. The CR rate was higher in the group
of patients treated with the SOR regimen (the difference
was not significant), with a PFS of 31.6 months. Patients re-
ceiving ibrutinib in subsequent lines of therapy achieved

comparable rates of complete responses and disease sta-
bilization.

When comparing the treatment regimens, the high-
est median PFS was observed with the FC regimen (46.6
months), with sustained remission achieved in 55.5% of pa-
tients in this group. The CR rate was higher in the group of
patients treated with the SOR regimen (the difference was
not significant), with a PFS of 31.6 months. Patients receiving
ibrutinib in subsequent lines of therapy achieved compara-
ble rates of complete responses and disease stabilization.
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Table 4 - Response to therapy depending on the treatment regimen for CLL

T::git&n::t Number of patients, n |Full answer, % patients P F)Zstﬁa?ﬂge’ s @1 DIS%ZS;« Bg{g;?\stglon, Pﬂ:giﬂfvw;g(rggﬂt%g
FCR 12 78.2 15.1 14.4 31.4
FC 17 89.1 9 0.5 46.6
COP 2 91 6 0.0 31.6
CP 13 89 8 1.8 45.2
Ibrutinib 14 88 7 0.0 321

Discussion: The obtained results demonstrate that
the structure of the Almaty cohort of patients with CLL
is comparable with international data. The median age,
stage distribution, and frequency of major cytogenetic
changes are generally consistent with published epide-
miological data [1-4].

The 1314 deletion, being the most common anom-
aly, was associated with a favorable prognosis, consist-
ent with the literature. Meanwhile, TP53 mutations and
17p deletion, not fully identified due to diagnostic limita-
tions, remain key prognostic markers guiding treatment
decisions.

Ibrutinib treatment has demonstrated efficacy even
in patients with poor prognoses and multiple prior treat-
ment lines. This confirms the high clinical value of target-
ed therapy in high-risk groups.

The use of traditional chemotherapy regimens has also
shown an effect, especially in young people, which allows
the use of traditional treatment regimens and careful strat-
ification of patients.

Limitations of the study include its retrospective de-
sign, incomplete coverage of cytogenetic testing (due to
limited availability of FISH and modern molecular technol-
ogies), and a small sample size of patients receiving target-
ed therapy.

Take-aways:

The structure of the cohort of patients with CLL in Al-
maty corresponds to international data on age and distri-
bution of disease stages.

Cytogenetic alterations, especially del (13q14), del
(11g22.3), TP53 mutations, and trisomy 12, play a key role
in prognosticating the course of CLL.

Ibrutinib demonstrated efficacy in a cohort of patients
with a poor prognosis and late lines of therapy, confirm-
ing its important role in modern CLL treatment strategies.

Expanded access to genetic research and the intro-
duction of next-generation sequencing technologies are
needed to stratify risk and optimally select treatments.

Further research in the field of CLL, including multi-
center studies, particularly in asymptomatic, progressing,
or relapsing patients as our own data accumulate, shall im-
prove the quality of treatment and optimize approaches
to patient management, including in conditions of limited
access to modern treatment methods.

Conclusion: Modern tactics for managing patients
with CLL involve a comprehensive assessment of the pa-
tient’s condition and biological markers to stratify risk

groups, determine treatment strategies, and assess prog-
nosis. An important role is played by independent indica-
tors, such as the patient’s age, general physical condition,
comorbidities, the presence of TP53 and /IGHV mutations,
and the level of ?-2 microglobulin. Cytogenetic changes
play a key role in prognosticating the course of CLL. De-
letion of 13q14, the most common aberration, is associat-
ed with a relatively favorable prognosis. The presence of
TP53 mutations and the deletion of 17p (del17p) indicates
an unfavorable prognosis and resistance to standard im-
mune chemotherapy [7-9]. In these cases, the effective-
ness of chemotherapy and CD20 monoclonal antibodies
is reduced. The presence of isolated trisomy 12 is con-
sidered an “intermediate” prognosis, while the combina-
tion of trisomy 12 with deletion 11922.3 is associated with
a more aggressive course of the disease [7]. The data ob-
tained by the authors correlate with data from the world
literature regarding the age structure; discrepancies in the
sex distribution may depend on the overall life expectan-
cy in our country. The diagnostic capabilities, availability
of necessary reagents, method resolution, and accessibili-
ty of genetic and biological diagnostics limit the spectrum
of cytogenetic changes outlined in the study. Widespread
implementation of genetic diagnostic methods is neces-
sary for the purpose of stratification and the selection of
treatment tactics, as well as the introduction of new drugs
to expand therapeutic options, improve survival, and re-
duce the side effects of therapy.
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AHJATIIA

CO3BLIMAJIBI INM®OJIEHNKO31bI EMAEYIIH CAJTBICTBIPMAJIBI TUIMILIITI:
AJIMATBI KIMHUKACBIHBIH TOKIPUBECI

P.M. Pamazanosa', 3./1. [ywmumosa®, I A. Cabvipbacea’

«C.XK. AchenauapoB atbiigarbl Kasak ynTToik MeguuuHa yuuepcuteTi» KEAK, Anmatbl, Kasakctan Pecny6nnkachl;
«3n-Oapabu aTbiHparsl Kasak YnTTbik yHusepcuteti» KEAK Anmatbl, Ka3akcrad Pecny6ankacsl;
3«N7 Kananbik KnuHuKanblk aypyxaHacbly, Anmatbl, Kasakcrau Pecny6ankacbl

O3zexminizi: Cozviamanvt iumgoyumapavix aetikozovty (CLL) KAUHUKATBIK dHcOHe 2eHeMUKAIbIK 2emepo2eHOLLiei mepanus mayoayvl
MeH nomudicenepine ocep emeoi. Llumozenemuxansvi dcone OUOIOSUANBIK MApPKepaep aypyoblly CAMbLIAHYbIHOA, eMOey MAKMUKACHIH
aUKbIHOAYOa dicone OONdICAM Jcacayoa Manwi30bl poi amiapadsl. Haxmol Kiunukaiel mooicipube oepexmepin maiday, Xumuo-,
UMMYHOMEPANUsL JCOHE HbICAHAb MePanus pescumoepiniy Homuoiceaepin canvicmuipy CJII 6ap naykacmapowl emoeyoin oymaiivl
aneopummoepin Kaiblnmacmuipyaa MyMKiHOIK 6epeoi.

3epmmeyoin, maKcamol — YumMoeHeMUKAIbIK napamempiepol, aypyobiy HCACbIH HCOHE CAMBICHIH eCKepe OMblPblN, CO3bLIMAILbL
uUMeponelikozben ayvipamvii HAYKAcmapoa XuMuomepanuanll, UMMYHOMeEPANUAHblH JHCOHe MAKCAMMbL MEPANUAHBIY CATLICTNLIPMALbL
muimoiniein bazanay 6010bl.

Aoicmepi: 3epmmeyee 2001-2024 scvindap apanvievinoa Ne7 Kananiblk KIUHUKATLIK aypyxanaoa (Aamamel, Kazaxcman) emoenzen
114 CLL nayuenminiy meouyunanvlx oepexmepine pempocnexmusmi manoay enzizindi. Haykacmap exi monka 06niHOi: Xumuo-
ummynomepanus moout (FC, FCR, CR, COP, xnopambOyyun pedxcumoepi), nvicananv mepanus moowt (BTK/PI3K meoceciwumepi, anmu-
CD20 npenapammapwt). Heeizei nykmenep: yoemeciz omip cypy yzaxkmoiewt (YOY) owcone swcannwi scayan swcuiniei (HKIKIK).

Homuacenepi: CJl/I-men ayvipamvin naygacmapowvl aypy camvicul 0ouvinua 6ony: B camvicor — 59,6% (n=68), A camvicol —
25,4% (n=29), C camvicol — 9,6% (n=11), anvikmanmazan camoicol — 5,4% oucazoaiinap (n==6). Llumocenemukanvix 3epmmeyee colikec
(n=063), ey acui abeppayua dell3ql4 (33%, n=21), oxwaynanean nemece 6acka ayvimkynapmen oipikmipineen. Delllq22.3 — 17,5%
(n=11), 12-xpomocomanwiyy mpucomusicol — 11% (n=7), TP53 mymayusanaper — 6,3% (n=4) nayxacmapoa anvikmanowi. Em nomudicenepi
bouvinua ey sncozapvl meouananwi YOY FC (46,6 aiy), CR (45 ai) socone ubpymunub (32,1 aii) pescumoepinoe oaikanovl. Keilinei
emoey aceninepinde ubpymunub Kaowiioazan naykacmapoa (n=10) monvix srcayan sxcuiniei men aypyoviy mypaKmany Kopcemxiwmepi
canvlcmulpmanvl oeyeetioe 6010bl.

Kopvimuinowvi: Haxmoi kaunuxanvix moxcipubede HolCaHambl mepaniisi #co2apsl Kayin mobvlH0a2vl HayKacmapoa sHcoHe OypuiH Oip
Hemece Oipuewe em diceninepin anzan monma YOY 6otiviHuia apmulKiublivlK 6epeodi opi JcaKculpak KomepiMOLliknen epexkueneneoi. An
Xumuomepanus xcexenezeH Kiuii monmapoa (xcac naygacmap, IGHV-wymayuscel 6ap, Konauivl yumozenemura) Ko10aHbliamoiH Onyus
bonvin Kana bepedi. I enemuxanvix npoduivee nezizoencen emoi scexenendipy CJIJI bap naykacmapoaasl nomudicenepoi scakcapmaosi.
Bonocamovt apmmuipy ywin eenemuxanix, sepmmeynepoiy KOAHCEMIMOINIZiH HeoHe CNeKMPIH Keneumy Kajcen.

Tyiiinoi co3dep: co3vlimansl AUMPONEUKO3, CATLICMBIPMATLL  MUIMOLLIK, HbICAHALbL  MePAnus; XUMUOUMMYHOMePANus,
yumozenemuxa.

AHHOTALUA

CPABHUTEJIbHAA D®PEKTUBHOCTb TEPAIIMA XPOHUYECKOT'O
JIUM®OJIEUKO3A: OIIBIT KIMHUKU I'. AIMATbBI

P.M. Pamaszanosa', 3. /1. /lymumosa’, I.A. Caovipoaesa’

'HAO «Ka3axckuii HawmoHanbHblit MeguUuHcKnil yuusepcutet umenn C. Achenanaposar, Anmatsl, Pecny6auka Kasaxcras;
2HAQ “Ka3axcKuii HaLMoHanbHbIii yHuBEpCuTeT UM. anb-Oapabu’, Anmarbl, Pecny6nuka Kasaxcran;
3TKN Ha MXB «Topoackas knuHnueckas 6onbHuua No7», Anmarbl, Pecny6amka KasaxcTan

Axmyansnocms: Kiunuko-zenemuueckan eemepoeeHHOCHb XpOHUUeckoz2o numgoneiixoza (XJIJI) eausem na evibop mepanuu
u ucxoowvl. borvuwioe snauenue 6 cmaouposanuu, blb6Ope MaKMuKU JeUeHus U nPocHo3e 3a60Ne6aHUs UMem yumozeHemuyeckue u
buonozuyeckue maprepul. M3zyuenue 0annwlx pearbHblX KIUHUYECKOU NPAKMUKU, CPABHEHUE Pe3VaAbMaAmo8 XUMUO-, UMMYHOMepanuu u
Mapeemuvlx pedlcuMos nomozaem onpeoeaums aieopummbl eoenus nayuenmos ¢ XJ1J1
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Lensv uccnedosanusn — oyenums CpagHUMENbHYIO dPPEKMUBHOCHIL XUMUO, UMMYHOMEPANUY U MaAPeemHoll mepanuu y nayuenmoes
€ XPOHUYECKUM TUMGPONEUKO30M C YUEMOM OAHHBIX YUNOLEHEMUKU, 803PACMA U CINAOUU.

Memoowi: [Iposeden pempocnexkmuenvlil ananuz oannvlx 114 nayuenmos ¢ XJ1J1, nonyuasuiux nevenue ¢ I'KI1 na I1XB «['opodckas
KauHudeckas bonvruyaNe7y (Anmamor, Kasaxcman) 6 2001-2024 2e. I pynnoi: xumuo-ummynomepanuu (FC, FCR, CR, COP, xnopamoéyyun)
u mapeemuvie pexcumvl (uneubumopvr BTK/PI3K, anmu-CD20). Koneunvie mouxu: gvlycueaemocms 6e3 npoepeccuposanus (BbII),
yacmoma obweeo omgema (40).

Pesynomameor: Pacnpeoenenue nayuenmos ¢ XJIJI no cmaousm sabonesanus: cmaous B — 59,6% (n=68), cmaous A — 25,4% (n=29),
cmaousn C — 9,6% (n=11), cmaous ne ycmanosiena — 5,4% cayuaes (n=6). Cocnacno yumoeenemuieckomy ucciedoganuio (n=63),
naubonee pacnpocmpanénnoil abeppayueti agaanace deli3ql4 (33%, n=21), uzonuposannas unu 6 couemanuu ¢ OpyeuMu HapyueHuIMu.
Delllg22.3 evisignena y 17,5% (n=11), mpucomus 12 xpomocomwr — y 11% (n=7), mymayuu TP53 — y 6,3% (n=4). Ilo pezyromamam
Jevenus Hauboavan meouarna BBl nabrioodanacs npu npumenenuu cxemvl FC (46,6 mec), CR (45 mec), ubpymunuo (32,1). ¥ nayuenmos,
noayuaswux ubpymunud 6 nociedyrouux aunuax mepanuu (n=10), yoanoce 0ocmuib conoCmMaguMol 4acmomyl NOIHbIX OMBEMO8 U
cmabuauzayuu 3a001€6aHUS.

3akniouenue: B peanvroll KIuHU4eckou npakmuke mapeemuas mepanus obecneuugaem npeumywecmeo no BBII u nyuuiyro
NePeHoCcUMOCmb Yy NAYUEHNO8 BbICOKO20 PUCKA U 6 2pYNNe NAYUeHMO8, NOAVUUBUIUX OOHY UNU HECKOAbKO JTUHUL npeduecmsyiouell
mepanuu, mo2oa Kax Xumuomepanus ocmaémcs onyueu Ons 8blOpaHHLIX nooepynn (monoovie, IGHV-wymayus, 6raconpusmuasn
yumozenemuxa). Ilepconanusayus nevenus Ha OCHOSE 2eHeMUYeCKo20 npoguas yayduwaem ucxoowt y nayuenmos ¢ XJJI C yenvio
VIyUUeHUs NPO2HO34A, 8bIICUBACMOCHIb HEODXOOUMO pacuiupere O0OCMYNa U CNeKmpa 2eHemuyeckux ucciedo8anuil.

Kniouesvie cnosa: xponuueckuil ium@oneiikos; cpagHumenbuas IhGexmueHocmy, mapeemuas mepanus; XuMUuOUMMYHOMePanus,
yumoeenemuxra, TP53.
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lMpo3payHocmb uccnedogaHusi: ABmMopbl HECYM MOJIHY0 0MBemCcmeeHHOCMb 3a codepxaHue 0aHHOU cmamabu.

KoHgpbnnukm unmepecos: Asmopsl 3asiensitom 06 omcymcemaeuu KOHGIUKmMa UHmepecos.

QPuHaHcupoeaHue: ABmophbl 3as8/1t0m 06 omcymemauu ¢huHaHCUpo8aHuUs ucciedo8aHUs.

Bknad aemopoe: Bce asmopbi 8Hecu pasHbil 8knad 8 npogedeHue uccrnedosaHus u nodeomoeKky 0aHHoU cmambu.
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