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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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.
Key words. Myelodysplastic syndrome, diagnosis.
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.

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(5q-) - 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/l, absolute neutrophil count < 1.8 × 109/l 
and/or platelet count < 100 × 109/l, signs of dysplasia CM, 
characteristic cytogenetic changes in blast cells in the absence 

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 <1.8×10 9/l, platelets <100×10 9/l .

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-12 and folate deficiency anemia, acute leukemia, and 
aplastic anemia. In B-12 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/
m2 as a 60-minute infusion once a day on days 1–5 every 28–35 

days or 15 mg/m2 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/m2 
subcutaneously 1 time per day for 1–7 days every 28 days or 75 
mg/m2 subcutaneously 1 time per day (the drug is administered on 
days 1–5 and 8–9 of the course, 6th and the 7th 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/l) and thrombocytopenia (<10–20×10 9/l) 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/SMAD 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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