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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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MYELODYSPLASTIC SYNDROME: DIAGNOSIS, TREATMENT AND PROGNOSIS
(LITERATURE REVIEW)

Baidurin S.A, Akhmetzhanova Sh.K, Ilmalieva A.Zh, Sagyndykova G.Zh, Orazbekova A.B.
NJSC "Astana Medical University", Kazakhstan, Astana.

Abstract.

Given the difficulties of diagnosis, the absence of a typical
clinical picture of myelodysplastic syndrome accompanied
by cytopenia, a high risk of transformation into acute
myeloid leukemia, discussion of the formation, terminology,
pathogenesis, classification, clinical course and principles of
management of this group of tumor diseases is very relevant.

The review article discusses the issues of terminology,
pathogenesis, classification and diagnosis of myelodysplastic
syndrome (MDS), as well as the principles of management of
this category of patients. Due to the absence of a typical clinical
picture of MDS, in order to exclude other diseases accompanied
by cytopenia, not only routine hematological examination
methods are necessary, but also a mandatory cytogenetic
examination of the bone marrow. Treatment of patients with
MDS should be individualized, taking into account risk group
stratification, age and physical status. To improve the quality of
life of patients with MDS, epigenetic therapy with azacitidine
has an advantage.

Myelodysplastic syndrome is an irreversible tumor process
with a clear tendency to transform into acute leukemia. The
diagnosis of MDS is always made with caution by excluding
other diseases accompanied by cytopenia. To make a diagnosis,
not only routine hematological examination methods are
necessary, but also a mandatory cytogenetic study of the bone
marrow.

The management of patients with MDS is still an unresolved
problem. The approach to the treatment of MDS should be
individualized and based on the patient's risk group, age, and
somatic status. Epigenetic therapy has an advantage when
choosing management tactics for MDS in terms of improving
the quality of life of patients.
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Introduction.

The review article deals with the issues of terminology,
pathogenesis, classification, and diagnosis of myelodysplastic
syndrome (MDS), as well as the principles of management of
this category of patients. Due to the lack of a typical clinical
picture of MDS, not only routine hematological examination
methods are necessary to exclude other diseases accompanied
by cytopenia, but also mandatory cytogenetic examination of
the bone marrow.

Treatment of patients with MDS should be individualized,
considering the stratification of the risk group, age, and somatic
status. To improve the quality of life of patients with MDS,
epigenetic therapy with azacitidine has an advantage.

Objective. To acquaint physicians of all therapeutic specialties
with diagnostic criteria and principles of management of patients
with myelodysplastic syndrome.
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Literature review.

Myelodysplastic syndrome (MDS) is a group of heterogeneous
acquired clonal hematological tumors united by a common
origin from a stem hematopoietic cell with a violation of the
differentiation of cells of one, two or three hematopoiesis sprouts.
MDS is characterized by cytopenia, signs of dysmyelopoiesis
and a high risk of transformation into acute myeloblastic
leukemia (AML) [1-5].

In the general population, the prevalence of MDS is 3-15 cases
per 100,000 population per year, approximately the same in men
and women. The main contingent (more than 80% of patients)
are people over 60 years old. Given the steady "aging" of the world's
population, it is believed that the number of patients with MDS
will only increase in the coming decades [1,3,4,6,7]. According to
leading experts, there are currently about 2.5 thousand patients with
MDS in Russia. However, there is no centralized registration of
patients with MDS, and the detection of the disease remains at a
low level. According to different authors, the risk of transition from
MDS to acute leukemia is 30% [1,2,8].

MDS is based on various genetic changes, as well as abnormal
DNA methylation, which leads to inhibition of the expression of
oncosuppressor genes, which in turn leads to multiple disorders
of'the cell cycle and differentiation [1,6]. The most characteristic
changes in chromosomes in MDS include: deletion of the long
arm del 5(5g-) - in 27-30%, del 7(7q-) - in 4-10%, monosomy
7(-7) - in 15-25% , trisomy 8(+8) - detected in 20% of
patients, monosomy 5(-5) - in 5-10%, del 11(11q) - in 7-11%,
Y-chromosome deletion - in 5-10%, as well as translocations
t(1; 3), t(1; 7), t(5; 7), t(2; 11), t(6; 9), t(11; 27), inversion of
chromosome 3 [9-12].

A certain contribution to understanding the pathogenesis of
MDS was made by the epigenomic concept, which describes
the role of DNA hypermethylation and impaired histone
acetylation in turning off the function of oncosuppressor
genes [5,6,8,10-15]. Using next-generation sequencing, it has
been shown that repeated somatic mutations are observed in
more than 90% of patients with MDS, while the number of
mutations is an independent prognostic factor [12,16]. It has
been established that driver oncogenic mutations and epigenetic
changes, including DNA hypermethylation, play a key role in
the emergence of a pathological cell clone in MDS [10,17].

Regulatory T cells (Treg) are known to be involved in
the pathogenesis of MDS, which explains the association
of this disease with both autoimmune disorders and tumor
transformation [9,14]. It is assumed that the weakening of the
function of T-cells leads to a violation of the control over an
excessive immune response and a violation of immune antitumor
surveillance. This explains the fact that in most studies, poor
prognosis in MDS is associated with an increase in the number
of Treg [18].
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The appearance of the term "Myelodysplastic Syndrome" dates
back to 1982, when the first generally accepted classification of
this disease, developed by the Franco-American-British Group
(FAB), was presented. For decades, scientists have described
this disease under various names. It is known that since 1923
it has changed many names: from Di Guglielmo's syndrome to
refractory anemia, dysmyelopoietic syndrome, etc. eventually
leading to acute leukemia.

The word "odo-leukemia" means "way", "road" and R.
Chevallier chose this term to emphasize the high predisposition
of patients with this disease to leukemia with a high risk of
developing acute leukemia. Later, in 1949, the term "preleukemic
anemia" appeared to describe anemia refractory to therapy and
associated with further leukemia. Other authors also reported
on the connection of anemia with the final development of
leukemia. So, in 1953, researchers at the University of Chicago
School of Medicine first called this condition preleukemia.
This name was used to describe MDS until 1976, and this is
no coincidence: a third of patients with MDS are at risk of
transforming the disease into acute myeloid leukemia, a life-
threatening disease characterized by an urgent course and an
unfavorable outcome.

In 2017, the current MDS classification was presented for the
first time. Below, in accordance with the WHO criteria, MDS
variants are listed [19]:

1. MDS with linear (unilinear) dysplasia (LD)

2. MDS with multilinear dysplasia (MDS-MD)

3. MDS with ringed sideroblasts (MDS-KS)

— MDS with ringed sideroblasts and linear dysplasia (MDS-
KS-LD). — MDS with ringed sideroblasts and multilinear
dysplasia (MDS-KS-MD).

4.MDS with an isolated deletion of the long arm of the 5th
chromosome (MDS-5q-)

5. MDS with excess blasts:

— MDS with excess blasts-1 (MDS-IB-1)

— MDS with excess blasts-2 (MDS-IB-2)

6. MDS unclassified (MDS-N).

The main clinical manifestations of MDS are nonspecific
and are most often caused by both quantitative and qualitative
changes in the hematopoietic system: cytopenic syndrome
(anemic and hemorrhagic syndromes, leukopenia), infectious
complications, symptoms of intoxication, splenomegaly.
Autoimmune manifestations in 10% of cases of MDS manifest
from an autoimmune process: systemic vasculitis, necrotizing
panniculitis, seronegative arthritis, polymyalgia rheumatica,
Coombs-positive hemolytic anemia, pericarditis, pleurisy [4,7].

Difficulties in detecting MDS are associated with the absence
of a typical clinical picture and with the complex diagnosis of
the disease, which, in addition to the usual clinical examination
performed in case of suspicion of any oncohematological disease,
includes a mandatory morphological analysis and cytogenetic
examination of the bone marrow (BM) [1,3,7,9,14,20].

Diagnosis of MDS is based on the presence of persistent
(more than 6 months) cytopenia, expressed in a decrease in
hemoglobin < 100 g/, absolute neutrophil count < 1.8 x 109/1
and/or platelet count < 100 x 109/, signs of dysplasia CM,
characteristic cytogenetic changes in blast cells in the absence
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of other hematological and non-hematological diseases that can
explain these cytopenias [2,4]. Cytogenetic aberrations in MDS
can be detected in 20-50% of cases, with the most common
abnormalities being del(5q), trisomy 8 pairs, -Y, del(20q) and
monosomy 7 chromosomes. A major chromosomal anomaly
in MDS is the loss of a part of the long 23 arm of chromosome
5 - del (5q), which, according to the WHO classification, is
classified as a separate type of MDS and occupies about 30% of
all cytogenetic rearrangements in primary cases of the disease.

To verify the diagnosis of MDS, a set of necessary and decisive
criteria should be considered.

1. Required criteria: stable cytopenia in 1 or more shoots for
>4 months, in particular: hemoglobin level <110 g/l, neutrophil
count <1.8x10 9/1, platelets <100x10 9/1 .

2. Decisive criteria: dysplasia >10% of all erythroid and/or

granulocytic and/or megakaryocytic sprouts, identified during
the morphological study of BM; >15% ring sideroblasts (CS) or
>5% CS in combination with an SF3B1 mutation; 5-19% blast
cells in BM or 2-19% blast cells in peripheral blood. Typical
karyotype anomalies (=7, 5q—, etc.) detected by standard
cytogenetic study or by FISH.

3. Additional criteria: if the necessary criteria are present, but
there are no decisive criteria, there is a clinical picture presented
by macrocytic anemia and transfusion dependence, then the
diagnosis can be confirmed by: an atypical immunophenotype of
BM cells with multiple MDS-associated aberrations, detected by
immunophenotyping and confirming a monoclonal population
erythroid and myeloid cells; changes in the histological picture
of CM, including immunohistochemical studies, confirming
MDS [2,6,21].

Differential diagnosis of MDS is carried out with macrocytic
B'? and folate deficiency anemia, acute leukemia, and
aplastic anemia. In B> and folate deficiency anemias, there is
macrocytosis in the peripheral blood and megaloblastoidity in
the BM, and in patients with MDS, the number of blast cells
and / or monocytes in the peripheral blood may be increased and
often a normal or elevated platelet level. In MDS, various non-
accidental lesions of the hematopoietic karyotype are detected,
and patients do not respond to treatment with vitamin B-12 and
folic acid. In aplastic anemia, the presence of hypoplasia or even
an empty BM in the trepan biopsy is decisive; there are no signs
of dysplasia and chromosomal changes. In MDS, an increase
in the expression of the WT1 gene, which is uncharacteristic
of aplastic anemia, is detected, the diagnostic and prognostic
significance of which in the management of patients with
MDS is undeniable [1]. In acute leukemias, in addition to the
acute debut of the disease and a vivid clinical picture, the main
difference is the presence of more than 20% of blast cells in the
BM or in the peripheral blood.

Once the diagnosis of MDS has been verified, it is important to
accurately assess the prognosis in order to decide on treatment.
For this purpose, the International Prognostic Scoring System
(IPSS), which takes into account the number of blast cells in
BM, cytogenetic abnormalities, and the severity of peripheral
cytopenias in MDS, has been proposed [7,22].

Due to the lack of a universal prognostic scale that would
include all the parameters that are significant for MDS, when
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deciding on the choice of therapy, it is possible to assess the
prognosis using several scales at once (IPSS, IPSS-R, WPSS)
[16,18].

Using the above prognostic score scales, all patients with MDS
were divided into 5 cytogenetic prognostic risk groups, taking
into account data on the karyotype, blast content and severity of
certain types of cytopenias: 1) very good (-Y, del(11q); 2) good
(normal, del( 5q), del(20q), del(12p); 3) intermediate (trisomy
8, del(7q)); 4) poor (chromosome 7 monosomy, inv3, complex
karyotype with 3 abnormalities) and 5) very poor (complex
karyotype with more than 3 abnormalities).

It should be noted that the threshold values for the number
of blast cells in BM used in IPSS-R, namely, less than 2, more
than 2, but less than 5, are difficult to determine in practice.
A serious limitation of the use of IPSS, WPSS and IPSS-R in
clinical practice is that these scales were developed exclusively
for patients with newly diagnosed MDS. For patients with a
karyotype that has not been assessed due to technical reasons,
when choosing a therapeutic regimen, one should take into
account the morphological variant of MDS according to the
WHO classification, the number of blast cells in the BM and
the dynamics of their change, BM cellularity, and the severity
of cytopenias [1,6].

The choice of therapy depends on the patient's age, MDS variant,
belonging to a risk group, the presence and severity of concomitant
pathology, and the presence of an HLA-compatible donor.

In the treatment of MDS, taking into account the peculiarities
of the pathogenesis and heterogeneity of the disease, there are
several directions, however, the most effective and recognized
throughout the world are:

- symptomatic therapy: replacement therapy with blood
components, chelation therapy, hemopoiesis stimulants,
antibiotic therapy.

- cytostatic therapy: PCT for AML treatment programs, low-
dose chemotherapy, hypomethylating drugs.

- immunosuppressive and immunomodulatory therapy:
antithymocyte globulin (ATG), cyclosporine-A (CSA),
lenalidomide, splenectomy.

— allogeneic transplantation of hematopoietic stem cells (allo-
HSCT).

The only treatment for patients with MDS is allogeneic
hematopoietic stem cell transplantation (allo-HSCT) [15].

Unfortunately, the use of this method is limited by relapses
of the disease and a large number of complications directly
related to the transplantation procedure, including acute
and chronic graft-versus-host disease, which often leads to
death [1,6]. At the same time, patients with MDS aged 55-60
years and older, as a rule, are not considered as candidates
for transplantation at all. In these and other cases, when allo-
HSCT is impossible for some reason, epigenetic therapy acts
as a standard, and the main drugs for it are decitabine (5-aza-
2'-deoxycytidine) and azacitidine (5-azacytidine), belonging to
the class of hypomethylating agents or inhibitors of the DNA
methyltransferase enzyme [17,22].

Decitabin can be used in 2 modes of administration: 20 mg/
m? as a 60-minute infusion once a day on days 1-5 every 28-35
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days or 15 mg/m? 3 times a day as a 3-hour intravenous infusion
on days 1-5 3 days, every 6 weeks.

Azacitidine is prescribed in several regimens: 75 mg/m?
subcutaneously 1 time per day for 1-7 days every 28 days or 75
mg/m? subcutaneously 1 time per day (the drug is administered on
days 1-5 and 8-9 of the course, 6 and the 7" day - a break) every
28 days - this mode can be used for treatment in a day hospital.

According to the latest data from the literature, despite the
longer experience with decitabine, azacitidine is considered as
a hypomethylating drug of choice for the treatment of MDS,
especially in elderly patients with a high risk of transformation
to acute leukemia [22]. However, overall survival with
hypomethylation therapy, even in standard cases, does not
exceed 10-17 months. [1,6,13,14].

Replacement therapy with blood components is the main
method for correcting refractory anemia in MDS and often
causes post-transfusion iron overload in this category of patients.
Thus, all patients with symptoms of hypoxemia (with Hb <85—
80 g/1) and thrombocytopenia (<10-20x10 9/1) undergo blood
transfusion therapy with erythrocyte mass, platelet concentrate
to relieve anemia and hemorrhagic syndrome [1,6,23].

The clinician often has to face such difficulties as anemia with
transfusion dependence, transfusion iron overload with the
development of secondary hemosiderosis, alloimmunization
with transfusion refractoriness, and progression of the disease
with transformation into AML. Proliferation of the blast cell
pool and disturbance of the cellular composition of the bone
marrow in MDS are controlled by a number of autocrine and
paracrine signaling cascades that can largely modulate their
malignant phenotype and lead to disease progression. Studies
have shown that the survival rate of "transfusion-dependent”
patients with MDS is reduced if ferritin is more than 1000 ng/
ml [5,11,12,15].

Note that observed in patients with MDS from increased and
intermediate-1 IPSS risk and very high and increased IPSS-R
risk with asymptomatic cytopenia, specific treatment is not
recommended, the manifestation of dynamic monitoring is
a tactic called "watch and wait"» for the purpose of disease
control [1,6,8,13,14].

In patients with MDS, there is a tendency to increase iron
absorption against the background of ineffective erythropoiesis.
Due to the deposition of excess iron in the liver, myocardium
and other organs, post-transfusion hemosiderosis develops.
Chelation therapy with deferasirox is one of the key methods
of accompanying therapy for patients receiving a large number
of blood transfusions [13,22,24]. It is known that each dose of
erythrocyte mass transfused to a patient contains 200-250 mg of
iron, and there are no mechanisms for removing it from the body.

The life expectancy of patients with MDS and hemosiderosis
who received chelation therapy significantly exceeds the
life expectancy of patients who did not receive such therapy.
Iron chelators are prescribed to patients with an increase in
ferritin levels above 1000 ng / ml or after transfusion of more
than 20 doses of erythrocyte suspension. With regard to low-
risk MDS (very low, low, and intermediate risk according to
IPSS-R), one of the methods for treating refractory anemia is
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the administration of erythropoietin preparations (darbepoetin
alfa, epoetin alfa) [6,13,14,21,22 24].

The response rate to erythropoietins in MDS is about 20%.
Response predictors are the level of endogenous erythropoietin
<500 mU/ml and the absence of high blood transfusion
dependence. Of the methods of drug therapy for patients with
anemia, the anabolic steroid danazol is used.

For patients with MDS who fail treatment with erythropoietin
monotherapy, it is recommended to add colony-stimulating
factors to increase the effectiveness [3,4,14,18,15].

Immunosuppressive therapy (IST) with antithymocyte globulin
and cyclosporine A may be effective in patients younger than
60 years of age with high levels of endogenous erythropoietin
(>500 mU / ml), hypocellular bone marrow and in the case of
HLA-DR15 antigen expression or the detection of a paroxysmal
nocturnal hemoglobinuria clone. It is in cases of hypoplastic
forms of MDS that IST is particularly important. Lenalidomide
is a drug that has found its use in patients with MDS with an
isolated deletion of the long arm of the 5th chromosome (MDS
with 5q—) and with the impossibility or ineffectiveness of
therapy with erythropoietin drugs is lenalidomide [1,25-27].

Activators of the TGF-beta/lSMAD signaling pathway
have become promising new drugs in clinical trials of blood
transfusion-dependent anemia. These include the TGFbeta-
agonists sotatercept (ACE-011) and luspatercept (ACE-536).
Sotatercept is a type IIA receptor activator that promotes the
release of mature red blood cells into the circulation. The results
of a phase 2 study of sotatercept administered to 54 patients with
low and intermediate-1 risk MDS and transfusion-dependent
anemia showed that 21 (40%) of 53 evaluable patients showed
hematological improvement [1,2,6,14,28] .

The last decade has seen significant progress in understanding
the molecular genetic events in the pathogenesis of MDS.
Currently, these molecular discoveries are being appropriately
used to improve the approach to diagnosis, prognosis, and
therapy.

Conclusion.

Myelodysplastic syndrome is an irreversible tumor process
with a clear tendency to transform into acute leukemia.

The diagnosis of MDS is always made with caution by
excluding other diseases accompanied by cytopenia. To make a
diagnosis, not only routine hematological examination methods
are necessary, but also a mandatory cytogenetic study of the
bone marrow. The management of patients with MDS is still
an unresolved problem. The approach to the treatment of MDS
should be individualized and based on the patient's risk group,
age, and somatic status. Epigenetic therapy has an advantage
when choosing management tactics for MDS in terms of
improving the quality of life of patients.
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