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ABSTRACT

Relevance: Hematopoietic stem cell transplantation (HSCT) is a method of providing highly specialized care to patients with various
oncological and hematological diseases, primary immunodeficiencies, as well as other congenital and hereditary diseases affecting the
hematopoietic and immune systems. In Kazakhstan, HSCT has been performed for pediatric patients since 2012 at the Scientific Center
of Pediatrics and Pediatric Surgery (SCPPS, Almaty, Kazakhstan). The article presents the experience of conducting allogeneic HSCT
in children with oncohematological pathology at SCPPS.

The study aimed to analyze the results of allo-HSCT and the possible influence of factors such as gender, conditioning regimen,
donor compatibility, and status of the underlying disease at the time of HSCT on the survival rates of patients after HSCT in order to
improve the treatment results and quality of life of patients with high-risk oncohematological diseases.

Methods: Retrospective analysis of observational data on 53 patients after HSCT, carried out at the Scientific Center of Pediatrics
and Pediatric Surgery from 2012 to 2020. Patient survival was assessed according to Kaplan-Meier, and static processing was carried
out using the SPSS Statistic program.

Results: In our study, 39.6% of patients were diagnosed with acute lymphoblastic leukemia (ALL, n=21), 28.85% of patients (n=15)
with acute myeloblastic leukemia (AML), for aplastic anemia alloHSCT was performed in 20.75% of cases (n=11), in 9.46% (n=35)
alloHSCT was performed for myelodysplastic syndrome (MDS), of which three patients (60%) had juvenile myelomonocytic leukemia
(JMML). According to the results of the study, when performing allo-HSCT, the overall survival rate of patients with ALL after from a
matched related donor was 63.6%, while when performing HSCT in the earliest stages from the onset of the disease, survival rates were
significantly higher (83.3%). The effectiveness of HSCT was also influenced by treatment before transplantation and the presence of a
fully matched related donor. In aplastic anemia, the time from the start of therapy is a significant factor.

Conclusion: HSCT is an important and necessary stage of therapy for oncological and hematological diseases of high-risk groups
in the early stages and in case of relapses of diseases. When HSCT was performed in the earliest period from the onset of the disease,
survival rates were significantly higher (83.3%) compared to those with HSCT performed during the 3™ remission. Also, it was shown
that the success of HSCT depends on previous therapy. HSCT in children with aplastic anemia should be performed early from the onset

of the disease with minimal hematological load to HSCT, which guarantees engraftment.
Keywords: hematopoietic stem cell transplantation, children, acute leukemia, oncohematological diseases.

Introduction: In the past 30 years, treating pediatric
patients with leukemia and other oncohematological dis-
orders in the Republic of Kazakhstan has experienced sub-
stantial transformations. Since 1993, the protocols of in-
ternational cooperative groups have been implemented
throughout the country, notably including the protocol
for treating acute lymphoblastic leukemia established by
the German cooperative group BFM. Simultaneously, the
treatment program for pediatric oncohematological dis-
eases progressively included more sophisticated and con-
temporary chemotherapy methods.

The implementation of standardized chemotherapy
protocols and the improvement of adjunctive therapies
have enhanced the prognosis of leukemia and other on-
cohematological disorders in Kazakhstan, resulting in a
substantial rise in pediatric survival rates. Nonetheless, de-
spite the advancements in the treatment of acute leukemi-

as, few patients exhibited inadequate response to conven-
tional chemotherapy and experienced disease relapses,
requiring a novel, more rigorous, intensive therapeutic in-
tervention.

In 2012, the establishment of a hematopoietic stem cell
transplantation (HSCT) department at the Scientific Center
of Pediatrics and Pediatric Surgery (SCPPS) in Almaty, Ka-
zakhstan, marked a new phase in the advancement of the
children’s oncohematology service in the Republic of Ka-
zakhstan.

HSCT is a method for delivering specialized treatment
to infants suffering from diverse oncological and hema-
tological disorders, severe combined primary immuno-
deficiencies, and other congenital and hereditary dis-
eases that include impairment of the hematopoietic and
immune systems. Bone marrow transplantation as a ther-
apeutic approach is advancing rapidly and is increasing-
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ly employed in pediatric treatment. In the United States,
more than 1,000 pediatric hematopoietic stem cell trans-
plants have been conducted yearly during the previous
decade. HSCT encompasses pre-transplant immunosup-
pressive and myeloablative therapies and a comprehen-
sive array of adjunctive treatments designed to optimize
safety during the post-transplant phase. The transplanta-
tion method is continually being improved to accommo-
date more patients, including children. This article dis-
cusses the experience of HSCT in pediatric patients with
oncohematological disorders at the SCPPS.

The study aimed to analyze the results of allo-HSCT
and the possible influence of factors such as gender, con-
ditioning regimen, donor compatibility, and status of the
underlying disease at the time of HSCT on the survival
rates of patients after HSCT in order to improve the treat-
ment results and quality of life of patients with high-risk
oncohematological diseases.

Materials and Methods: We retrospectively analyz-
ed observational data on 53 patients after HSCT treated at
SCPPS from 2012 to 2020.

We analyzed medical records of 53 allo-HSCTs (two pa-
tients required two repeated allo-HSCTs) performed at the
SCPPS clinic. The study included all patients who under-
went allo-HSCT at SCPPS. The assessed factors were the
patient gender and age, nosological form and period of
the disease, presence of concomitant infection, duration
of therapy before HSCT, donor characteristics, transplant
engraftment time, complications, and overall survival. We
analyzed the possible influence of such factors as gender,
conditioning regimen, donor compatibility, and the status

of the underlying disease at the time of HSCT on the sur-
vival rates of patients after HSCT. Today, different centers
actively study the influence of the above factors on HSCT
outcomes in children. The accumulation of such data can
serve as a basis for developing unified diagnostic and ther-
apeutic approaches [2].

Patient survival was assessed using the Kaplan-Meier
method; statistical processing was performed using the
SPSS Statistics program (IBM SPSS, USA).

Results: Allo-HSCT was performed for 53 children with
various oncohematological diseases treated at the SCPPS
clinic from 2012 to 2020.

Allo-HSCT was performed for the following nosologies:
21 acute lymphoblastic leukemia cases (39% of all cases);
of them, 42.8% (n=9) of allo-HSCTs were performed during
the 2nd remission, and 33.3% (n=7) during the 3rd remis-
sion, which, according to global data, significantly reduces
the effectiveness of the treatment [3].

28.85% (n= 15) were children with acute myeloid leu-
kemia; of them, 20% (n= 3) underwent HSCT after the FLAI
protocol therapy in a state of incomplete hematologic re-
mission, and 73.3% (n=11) underwent HSCT during the sec-
ond or third remission.

Allo-HSCT was performed on 20.75% (n=11) of children
with aplastic anemia. Of them, 54.5% (n=6) had a very se-
vere form, and 45.5% (n=5) had a severe form.

In 9.46% (n=5) of cases, allo-HSCT was performed for
myelodysplastic syndrome, including three patients (60%)
with juvenile myelomonocytic leukemia.

In one case (1.9%), allo-HSCT was performed on a patient
with primary severe combined immunodeficiency (Table 1).

Table 1 - Structure of diseases for which allogeneic hematopoietic stem cell transplantation was performed

Diagnosis No. of patients, n (%) Nosological form/period of the disease, n (%)
18t remission 5(23.8)
Acute lymphoblastic leukemia 21 (39.6) 2" remission 9 (42.9)
3 remission 7 (33.3)
1t remission 1(6.7)
Acute myeloid leukemia 15 (28.85) 22" remission 11 (73.3)
not in remission 3 (20)
. . Severe 6 (54.5)
Aplastic anemia 11 (20.75) Very severe 5 (45.5)
Myelodysplastic syndrome 9 (9.46) Juvenile myelomonocytic leukemia 3 (60)
Primary immunodeficiency 1(1.9) Primary severe combined immunodeficiency 1(1.9)

56.6% of patients (n=30) had a concurrent diagnosis of
viral hepatitis before HSCT; all were carriers of cytomegal-
ovirus (CMV) infection (Figure 1).

Considering the distribution by age, most patients
(46.15%) were elder children, including 10 to 15 years
(35.8%, n=19) and above 15 years (11.3%, n=6). Children of
3 to 7 years accounted for 20.8% (n=11), below 3 years -
18.9% (n=10), and 7 to 10 years — 13.2% (n=7). The medi-
an age was 4.7 years. The gender ratio was nearly equal:
47.2% (n = 25) of boys vs. 52.8% of girls.

In 64.1% of cases (n=34), the HSCs were sourced from
matched siblings (matched sibling donors (MSD) - 10/10
siblings), in 5.7% (n=3) from matched unrelated donors

(matched unrelated donors (MUD)), in 28.3% (n=15) from
partially matched related donors (haploidentical par-
ents), and in 1.9% (n=1) from a matched family donor 10/10
(MFD) (Figure 2).

60.4% (n=32) of donors were males, and 39.6% (n=21)
were females. The mean age of MSD donors was 10 years
(n=34), MUD donors were 29 years (n=3), and one MFD
donor was 43 years old. At the same time, the median age
of donors for haploidentical HSCT was 35 years (Figure 3).

In transplantations from matched donors (MD),
89.5% (n=34) of hematopoietic stem cells (HSCs) originat-
ed from bone marrow, whereas 10.5% (h=4) were derived
from peripheral blood HSCs.
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Figure 1 - Concurrent viral infections.

Notes: Allo-HSCT, allogeneic hematopoietic stem cell transplantation;
VHC, viral hepatitis C; CMV IgG, cytomegalovirus immunoglobulin.
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Figure 2 - Structure of HSC donors

Notes to Figures 3-5: HSCs, hematopoietic stem cells; MSD, matched
sibling donors; Haplo, partially matched donor (parents); MUD,
matched unrelated donors; MFD, matched family donor 10/10.
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Figure 3 — Median age of HSC donors for allo-HSCT

In haploidentical HSCT, ap/CD19-depleted peripheral
blood-derived HSCs were utilized in 66.7% of cases (n=10),
whereas in 33.3% of cases (n=5) HSCs were isolated from
bone marrow (Figure 4).

Engraftment was evaluated by neutrophil count (abso-
lute count >500-1000) and platelet count (>20x10%1). On
average, engraftment of hematopoietic stem cells in pe-
ripheral circulation occurred by +15 days and in bone mar-
row by +30 days following hematopoietic stem cell trans-
plantation. Engraftment in bone marrow hematopoietic
stem cell transplantation from matched sibling donors oc-
curred on average by +22 days (range 14-35 days). In bone
marrow haploidentical HSCT, engraftment was achieved
by day +38, while in haploidentical HSCT with af/CD19 de-
pletion, it was attained by day +15 (Figure 5).
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Figure 4 - Characteristics of HSC sources for allo-HSCT

During the engraftment phase, CMV activated in 37.7%
(n=20) of patients, Epstein-Barr virus - in 7.5% (n=4), and
herpes simplex virus — in 5.7% (n=3). After HSCT, all pa-
tients (100%) exhibited a varied reduction in B- and T-cell
components of immunity and disruption of cell subpopu-
lation ratios (Figure 6).

The mortality rate from CMV in the early post-trans-
plant interval was 5.7% (n=3).

Acute graft-versus-host disease (GVHD) is criti-
cal for survival and treatment efficacy prognosis. In
our study, grade I-Il GVHD occurred in 9.4% of cas-
es (n=5), and chronic GVHD also manifested in 9.4%
of cases (n=5). A case has been reported where acute
GVHD coexisted with microangiopathic damage syn-
drome during GVHD treatment with concurrent CMV
activation.
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Figure 5 - Engraftment of the graft
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Figure 6 - Activation of viral infection after graft engraftment

Notes: CMV - cytomegalovirus infection; EBV — Epstein-Barr virus; HSV -
herpes simplex virus

Recurrences of AL (n=36) post-allo-HSCT were docu-
mented in 47.2% of cases (n=17). A patient experiencing a
recurrence underwent a second transplantation.

The overall survival percentage of patients following
allo-HSCT from a matched donor was 55.2% (n=21), where-
as from a related matched donor, it was 57.1% (n=20).

The survival rate of patients with severe and superse-
vere aplastic anemia was 63.6% (n= 7/11).

The overall survival rate for patients with ALL receiv-
ing transplants from matched-related donors was 63.6%
(n=7). It was observed during the categorization of pa-
tients based on the interval between the onset of the dis-
ease and HSCT that the cohort of children who received
HSCT at an earlier disease stage (n=6) exhibited a sur-
vival rate of 83.3%, whereas those in the third remission
undergoing HSCT (n=5) demonstrated a survival rate of
merely 40%.

Discussion: HSCT is essential in managing patients
with oncohematological diseases since it can markedly in-
crease patient survival rates. HSCT is a necessary stage of
therapy for high-risk oncohematological disorders in their
early stages, as well as for disease relapses. Still, HSCT effi-
cacy depends on many parameters, including the disease
type, conditioning regimens, complications like GVHD, in-
fections, etc. The success of HSCT is contingent upon pri-
or therapy, which must be systematic, comprehensive,

adhere to contemporary standard guidelines, and be ad-
ministered promptly. The authors previously disclosed the
initial findings of the allo-HSCT trial involving 42 patients
with oncohematological disorders [4]. Prior research re-
vealed higher post-transplantation mortality, which could
be due to more inclusive candidate selection criteria for
allo-HSCT. This provides foundations for the study of the
determinants influencing the success and efficacy of al-
lo-HSCT in pediatric patients.

Furthermore, overall survival rates were not consid-
ered. The study’s findings indicate that the overall sur-
vival rate for patients with ALL receiving transplants from
matched related donors was 63.6% with allo-HSCT. In con-
trast, those undergoing HSCT at the earliest stages of
the disease exhibited significantly higher survival rates
of 83.3% compared to patients who received transplants
during the third remission. To ensure successful graft en-
graftment, HSCT in pediatric patients with aplastic ane-
mia should be conducted promptly after the disease on-
set, with minimal hematological burden.

Conclusion: The present study was a retrospective
analysis of risk factors influencing the efficacy of allo-HSCT
in pediatric patients. In the future, the rise in HSC trans-
plantation necessitates comprehensive studies that con-
sider new factors, an expanded patient pool that has un-
dergone allo HSCT, and the creation of risk assessment
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scales for the disease. Generally, it is important to acknowl-
edge that children necessitating HSC transplantation dif-
fer markedly from adults in several aspects. It renders the
application of calculated disease risk indices from adults
to infants unfeasible [5, 6]. A specific approach is required,
preferably coordinated among various centers [7]. Future
plans include enhancing HSCT technology in pediatric pa-
tients through diverse conditioning regimens, incorporat-
ing immunotherapy, including bridge therapy, increasing
transplantation volume based on indications, and advanc-
ing unrelated HSCT and haploidentical transplantation. It
is imperative to prioritize the implementation of molec-
ular genetic diagnostics for pediatric oncohematological
diseases in our country to stratify risk groups and ascer-
tain minimal residual disease, utilizing next-generation se-
quencing technologies. The challenges of implementing
and augmenting the number of HSCTs in children within
the Republic of Kazakhstan are pertinent and require addi-
tional efforts to guarantee a tailored treatment approach,
thereby enhancing survival rates, prolonging life expec-
tancy, and mitigating the risk of adverse and severe treat-
ment complications in pediatric patients.
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NEIUATPUS )KOHE BAJIAJIAP XUPYPI'UsCHI FBIJIBIMUA OPTAJIBIFBIHBIH
KIIMHUKACBIHJIA BAJTAJAPFA AJIVIOTEHIIK TEMOITIOTHUKAJIBIK JIIH /KACYIIIAJIAPBIH
TPAHCIVIAHTAIIAJIAY HOTU/KEJIEPI
A.B. Tyneoaesa'?, I.T. Tawmenosa'?, 3./1. [ymumosa’®, I K. A6ounosa'*

1«C.XK. Acthermspos aTbiHaarsl Kasak ynTTelk MeanunHa yHusepcuteTi» KEAK, Anmarsl, KasakcTan Pecnybnukacs!;
%Mepmatpus xoHe Gananap xupyprusicel FoinbiMu opTanbifsiy AK, Anmatel, KasakcraH Pecnybnukacsi;
*«On-dapabu atbiHgarsl Kaz¥Y» KEAK, Anmathl, KasakctaH Pecny6nmkach

Oszexminizi: Omip cypyoi dcakcapmy yuwin ainlo2eHoiKk 2eMONn0IMUKANBIK OiY HCACYUANAPLIH MPAHCRIAHMAYUANAY HOMUNCENePIH HCOHe
JICLIHBICHL, KOHOUYUsL pedicumi, O0HOpavlK yirecimoinik, AIXKT keszinoezi nezizei aypyowiy cmamycot cusikmol gpakmoprapoviy AIKT ketiin
nayuenmmepoiy oMip cypy Kopcemxiuimepine bIKIMumMan ocepin 3epmmey. x#o2apbl Kayinmi OHKO2eMamonI02usIblK aypyiapbl bap naykacmap-

bl HOMuUdICenepi MeH OMIp Cypy CAndAcy.

Kaszaxcman Pecnybnukaceinoa neouampus sxcone 6anianap Xupypeuscsl 2olivblmu opmanviaeiisly o6asaceinoa 2012 scolivl neOuampusiibl,
Haykacmapoa 2eMonoIMUKAIGIK Ol AHCACYUANAPLIH MPAHCRIAAHMAYUALAY KOIOaHbLIa 6acmaodst. Makanada onko2emamonousnslk namono-
eusicul bap bananrapoa bananap men bananaposi Kymy bliblMu Opmaiblabinbly Hcazoativinoa ainoeendi AIIKT acypeizy moxcipubeci bepineeH.

Aoicmepi: 2012 scvinoan 2020 scvinza oetiin bananrap men bananrapea apuanean eviivimu opmanvikma scypeizineen AIVKT keiiin 53 nay-

Kacmuly 0aKuiiay 0epexmepine pempocneKmugmi manoay.

3epmmeydiy makcamol — AT KT nomudicenepin JHcoHe HCbIHbICHL, KOHOUYUSLIBLK, pedicumi, OoHopblK yunecimoinici, AT KT keszinoeei neeizei
aypyobiy dcaz0ativl CUAKMbL Yakmopaapowly Kayinmi monmaabl OHKO2eMAmoI02UANbIK aypylapel oap naykacmapowly emip cypy Kepcem-
Kiwmepine vikmuman ocepin sepmmey. Hayuenmmiy emip cypyi Kannan-Maiiep 6oiibinwa 6azananovl, cmamuxanei eyoey SPSS Statistic

b6azoapaamacyl apKblLibl KHCy3e2e aAcbiPbLIObL.

Homuacenepi: Fizoin sepmmeyimizoe naygacmapowiy 39,6% -vinoa siceden numpoodracmuranvik aeiikos (bAPJIDIK n=21), sceden muenoo-
nacmuxanvik aetikozoen (KMJI) 28,85% (n=15) nayuenmmep ouaznoswl Kotiviiowvl, anaiacmuxansix anemus yuin ainoHSCT 20,75% scazoaiioa
opbinoanowt (n =11), 9,46% (n =5) muenrooucniacmuxanvik cunopomea (MDS) AITKT sicacanowi, onviy iwinde yw nayuenmme (60%) komenem-
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Ke moaMazaH MueiomMoHoyumapsix netikos (JMML) 6onovl. 3epmmey nomuoicenepine cotikec, anno- AIKT scypeizeen kesoe, yinecimoi mysvic-
mulK donopoan ALL bap nayxacmapoviy scainst omip cypy oeneetii 63,6% kypaoul, an aypyowiy bacmanyeinan 6acman ey epme xesenoe AI KT
Jlcacazanoa, emip cypy oeneelii aumapavlkmai 6010bl. dcozapwi (83,3%). AI VKT muimoinicine mpancnianmayusza Oeiinei emoey JHcoHe moblk,
yiinecimoi 0onopOvly 60IybL Oa ocep emmi. AniacmuKanbiyx anemMusda mepanusAnvly 6acmaty yaKsimol Maywi30bl Qaxmop 60161n mabvliaobl.

Kopoimuinowvi: AIVKT epme kezenOepinoe dcone aypyiapovly KAumaiaHybl Heaz0aublHOA Ho2apbl MoyeKel MONmapblHbly OHKOIO2USLIbIK,
JHCOHE 2eMAMONOUSILIK AYPYAapbii emOeyoiy Kascemmi kezeni 6onvin mabwiiaovl. AIJKT oy nomudice andviyevl mepanusiea OAUIAHBICMbL,
A2HUL. emoey Oa20apramanblx, monvlK Keiemoe, 3aManay Cmanoapmmol Xammamanapea calikec JcoHe YaKblmblLibl JHCypisinyi kepek. Kazak-
cman Pecnyonuxacvinoa 6ananapoa scypeizinemin JKKTK eneizy oicone canvin apmmulpy moceneiepi 03ekmi 001oin madwviiadbl HeoHe oMip
CYpY y3aKmuieblt, Kymilemin emMip cypy Y3aKmolablH JdcaKcapmyad, neOuampusiblk aypyiapod Kadlcemcis Jcone Kayinmi ackblHynapobly 0amy
Kaynin azaiumyea scekeneHoipiieer mociioi KAMmamacsl3 emy yuwin 00an opi Kyui caiyovl maian emeoi.

Tyiin ce30ep: 2eM0Ono3mMuKanblK Oy JHCACYUANAPLIH MPAHCHIAHMAYUAILAY, OANANAD, Jceel NelK03, OHKO2eMAMOI02UALbIK AYPYIap.

AHHOTANUA

PE3YJIBTATHI AJJJIOTEHHOM TPAHCIUIAHTAIIMHU TE-MOIIO3TUHYECKHUX CTBOJIOBBIX
KJIETOK Y JETEM B KJIMHUKE HAYUYHOI'O IIEHTPA IIEJAUATPHUU U JIETCKOM XUPYPTUH

A.B. Tyneoaesa'?, I.T. Tawmenosa'?, 3./1. [ymumosa’, I.K. A6ounosa'?

'HAO «Kasaxckuit HaumoHanbHbii MeguumHckuit Yrnsepeutet um. C.10. Acenansposay, Anmarsl, Pecnybnuka Kasaxcras,
*AO «HayuHblli LieHTp neauaTpum 1 AeTCkoi Xupyprumy, Anmatsl, Pecnybnuka KasaxcraH,
*HAO «Kasaxckuit HaumoHanbHbIi YHuBepeuteT um. anb-dapabuy, Anmatel, Pecny6nuka Kasaxcta

Axmyanvnocms:  Tpancnaanmayus — eemonodmuyeckux — cmeonogvix — knemox  (TI'CK)  asnsemcs — memoOom — OKasamus
BbLICOKOCNEYUANUSUPOBANHOT  NOMOWU — NAYUEHMAM, C  OHKONLO2UYECKUMU U  2eMAMONOSUHEeCKUMU — 3A001e8AHUAMU,  MAICETLIMU
KOMOUHUPOBAHHIMU NEPEULHBLMU UMMYHOOCDUYUMAMU, A MAKICE OPY2UMU 8POACOCHHBIMU U HACIEOCMEEHHBIMU OOJe3HAMU, NPOMEKAIOUWUMU
€ nopasicenuem Kpo8emeopHoul U UMMYHHOU CUCTHEM.

ILleny uccneoosanus — usyuumo pesynomamor npogedennvix annoll CK u 603modcnoe 6nuanue maxux paxmopos, Kax noi, pexrcum
KOHOUYUOHUPOBAHUS, COBMECHUMOCHb OOHOPA, CMAmMyc OCHO68HO20 3abonesanusi na momenm nposedenus TI'CK na noxkazamenu
BBLICUBACMOCTIU NAYUCHNOG C OHKO2EMAMOIOSUYECKUMU 3A00NeBAHUAMU 2PYIN BbICOKO20 PUCKA.

Memoowr: Pempocnekmughwvill aHaiu3 OaHHbIX HabuodeHuil 3a 53 nayuenmamu ¢ oHkocemamonocudeckou namonozuei nocie TI'CK &
yenosusax Hayunoeo [lenmpa neouampuu u 0emckou xupypeuu 2. Anmamet ¢ 2021-2020 2. Boiorcusaemocms nayuenmos oyeHusaniu no memooy
Kannana-Matiepa, cmamuueckas 06pabomky npoeoounu ¢ nomouvto npoepammel SPSS Statistics.

Pesynvmamui: Pesynomamor nposedennvix ainoll'CK oviau oyenenvt y 39,6% nayuenmos ¢ ocmpoim aumpooracmuvim netikozom (n=21),
v 28,85% nayuenmos (n=15) ¢ ocmpuiym muenobracmusvim 1euko3om, npu aniacmuyeckou anemuu 6 20,75% cuyuaes (n=11), 6 9,46% (n=5) npu
MUeNoOUCNAACTNIUYECKOM CUHOPOMe, U3 HUX mpoe nayuenmos (60%) ¢ 106eHUIbHLIM MUETOMOHOYUNAPHBIM NEIKO30M.

Obwas 6v12ICUBAEMOCHTIL RAYUEHINOE C OCIMPLIM TUMPOOIACMHBIM Netiko30M npu nposedenuu arroTl CK om cosmecmumozo poocmeennoeo
oonopa cocmasuia 63,6%, npu smom noxazamenu svixcusaemocmu npu nposedenuu TI'CK 6 naubonee pannue cpoku om nauana 3a601e6anus
ovLiu 3Hauumenvro eviwte (83,3%). Tax owce na sgpgpexmusnocme TI'CK eausnu neyenue 00 MpPAHCHIAHMAYUU, HATUYUE NOJIHOCMBIO
COBMECMUMO20 POOCMEeHH020 donopa. IIpu aniacmuueckoll anemuy 3HAYUMbIM DAKMOPOM AGIALIOCH 8PEMS ON HAYALA MePaAnuu.

3aknwuenue: TI'CK asnsiemcs HeoOX00UMBIM SMANOM MePaAnuU Npu OHKO2EMAMOI0SULECKUX 3a001e8AHUAX 2PYNN BLICOKO2O PUCKA 6
pannue cpoku u npu peyuousax sabonesanui. [lonoscumensvuviii pesynomam TI'CK 3asucum om panee npoeoousuietics. mepanuu, m.e. jledeHue
00JIHCHO ObIMb NPOSPAMMHBIM, OCYWECMEAAMbCA 8 NOIHOM 00bEME, 8 COOMBEMCMEUU C COBPEMEHHbIMU CMAHOAPMHBLIMU NPOMOKOIAMU U
ceoegpemennbiM. B demckoll npakmuxe HeoOX00UM CReYuanusuposannblii n00Xo0, 8 udedaie 2apMOHUUPOBAHHBIL MeNCOY PA3IULHbIMU
MPAHCRAAHMAYUOHHBIMU Yenmpamu. Bonpocul ysenuvenus konuuwecmsa nposooumvix TI'CK y Odemeii mpebylom Oanvueiue2o usyvenus
011 YAYHULEHUSL BIHCUBAEMOCU, NPOOOIICUMETLHOCIIU JCUSHU, CHUIICEHUS PUCKA PA3GUMUSL HEXCEIAMENbHBIX OCIONICHEHUU Y NAYUEHMO8
0emcKo2o 6o3pacma.

Knrouegvie cnosa: mpancnaanmayus 2emonodsmuueckux cmeonoswvix kaemox (TI'CK), demu, ocmpulii netikos, onkozemamono2udecKue
3a601e6aHUA.
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