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Abstract

Introduction: Myelodysplastic syndromes (MDS) are a group of haematological disorders, whose diagnosis
is based mainly on cytological studies of blood and marrow cells and cytogenetic analysis. Moreover, national
epidemiological data on MDS are very scarce, especially in Maghreb countries where the population is on
average younger than in Europe or the USA. The objective of the present study was to describe demographic and
clinical features and the overall survival of patients with MDS in Algeria. Materials and Methods: This study
is retrospective and national multicenter (n=19 centres), performed between 2014 to 2019. The evaluation was
performed using EPI-INFO and SPSS version 21 software. Survival data were calculated using the Kaplan-Meier
method and comparison of survival curves using the Log Rank test. Univariate and multivariate analysis of survival
was performed using the Cox regression method. The study has been approved by the Ethical and Scientific
Council of the participating hospitals. The closing date of the study is 31/12/2019. Results: A total of 670 patients
with newly diagnosed MDS have been identified. The average number of new cases was 112/year, with an annual
progression rate of 19%. Demographics show a slight female predominance (M/F of 317/353=0, 89; sex ratio
F/M=1.11). The median follow-up was 29,3 months (range, 1 to 77 months). The overall median age was 69
years (range 16-96). The crude mean annual incidence rate was 0, 38 per 100,000 inhabitants aged >15 years old
and it was 0, 17/100,000 in men and 0, 21/100,000 in women. Overall survival was 39 months. According to the
IPSS score, the high-risk forms are low and their overall survival was 15 months. The rate of transformation into
acute myeloid leukaemia (AML) is 32%. Conclusion: This national epidemiological survey shows an annual
progression rate of 19% and an increase in incidence from 0.007/100.000 in 2005 to 0.45/100.000 in 2019.
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Introduction

Myelodysplastic syndromes (MDS) are bone
marrow stem cell disorders characterized by ineffective
hematopoiesis with morphologic abnormalities.
The diagnosis is mainly based upon morphologic
evaluation of peripheral blood and bone marrow smears
and the exclusion of other causes of cytopenia and
dysplasia [1]. MDS are regarded as preleukemic states,
which may, in one third of the patients, progress to acute
myeloid leukemia [2]. The main risk factors for MDS
are old age, male gender, previous chemotherapy or
radiotherapy, family history of hematopoietic neoplasms,
and exposure to chemical carcinogens such as benzene and
formaldehyde [3]. The prognosis of the disease depends
on the proportion of blasts in bone marrow, severity of
cytopenia and somatic gene or karyotype abnormalities
[4]. The World Health Organization (WHO) developed
the subsequent classifications published in 2001, 2008 and
2016 [5]. Research on occurrence of MDS is complicated
by changes over time in diagnostic activities and criteria
as well as classification practices at cancer registries [6].
This has also led to paucity of studies on MDS incidence.
Previous studies of the incidence of MDS, in Algeria, have
reported overall age-standardized incidence rate (ASIR)
ranging 0.07-0.27 per 100,000 person-years [7].

A large study based on different cancer registries
estimated that the ASIR of MDS in Europe years 2000—
2002 was 1.24 per 100,000 person-years [8]. According to
an Oceanian study, the ASIR of MDS was 3.2 in Australia
and 3.7 in New Zealand [9].

Several studies have found higher incidence of
MDS among men than women and major increases with
age [10]. In general, the incidence of MDS increased
exponentially after 60 years of age [11]. In a US study, the
incidence rate of MDS was triple among 70—74-year-olds
compared to the age group of 60—64 years, and almost
sevenfold at age 80—84 years [12]. In the Netherlands, the
incidence rate in the age group of 70—79 years was about
double and after age 80 years about fourfold compared
to ages 60-69 years [13]. Their treatment is currently
based on prognostic scores, which are regularly updated
[14] and vary from therapeutic abstention to allogeneic
stem cell transplantation [15]. Cytogenetic and molecular
analysis of MDS has allowed the development of
hypomethylating treatments such as Azacytidine [16] or
Decitabine [17] or immunomodulating treatments such as
Lenalidomide [18] and more recently of Luspatercept [19].

National multicenter epidemiological surveys allow an
evaluation of the incidence, and an analysis of the patients’
recruitment profile, allowing a posteriori an evaluation
of the performance of the country’s health coverage but
also planning of the diagnostic and therapeutic means,
necessary for the evaluation of the public health budgets.

In general, epidemiological studies on MDS remain
scarce, and national epidemiological data on MDS are
very scarce, especially in Maghreb countries where the
population is on average younger than in Europe or the
USA. The objective of the present study was to describe
demographic and clinical features and for the first time,
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therapeutic results of patients with MDS in Algeria.

Materials and Methods

This study is retrospective, descriptive, and national
multicenter, performed between 2014 to 2019. The survey
data were collected through an Excel spreadsheet including
epidemiological, clinical, and biological items at diagnosis
as well as the evaluation of therapeutic modalities of
MDS and sent to all haematology departments of the
country. Demographic data, as well as disease information
(French American British classification, FAB [20] and
WHO classification, cytogenetic, laboratory findings
at diagnosis, International Prognostic System Scoring
(IPSS) [21], transfusion dependency, revised IPSS
(R-IPSS) [22], and leukemic evolution), were collected
and analyzed for all patients (aged >15 years) diagnosed
during the study period. The crude or specific incidence
rates according to age and sex were calculated according
to estimates of the Algerian population aged over 15
years from January 1, 2014, to January 2019 (Sources:
World Health Organization (WHO) classification, Office
National des Statistiques (ONS) and World Bank) [23].
The evaluation was performed on all the above items using
EPI-INFO and Statistical Package for the Social Sciences
(SPSS version 21 software). Survival data were calculated
using the Kaplan-Meier method and comparison of
survival curves using the Log Rank test. Univariate and
multivariate analysis of survival was performed using
the Cox regression method. The study has been approved
by the Ethical and Scientific Council of the participating
hospitals. The closing date of the study is 31/12/2019.

Results

Demographic data

As of 12/31/2019, 670 patients were collated over
6 years, at 19 haematology departments in the country
(Figure 1(a)). The distribution by years is as follows:
2014 (n=77), 2015(n=124), 2016(n=99), 2017(n=108),
2018 (n=127) and 2019 (n=135). The number of new
MBDS cases gradually increased from 77 during the year
2014, to 135 during the year 2019. The average number
of new cases is 112/year, with an annual progression
rate of 19%. The regional distribution shows Central
(n=363pts; 54%), Western (n=162 patients; 24%) and
Eastern (n=145 patients; 22%). Demographics show a
slight female predominance (M/F=317/353=0,89; sex
ratio F/M=1.11). The mean age at diagnosis was 67 years
(16-96 years; median= 69 years). The mean age of males
was 68 years (19-96; the median was 70 years) and the
mean age of females was 66, 2 years (16-94; the median
was 68 years). The age distribution shows a low rate
=11% between 15-50 years and a peak frequency of 52%
(n=350) between 60-79 years. Patients aged 60-79 years
show a female predominance of 54% (n=189 patients) and
asex ratio of 1,17 (Figure 1(b)). The average annual crude
incidence for the period 2014-2019 was 0,38/100.000
(Figure 1(c)). The mean annual gender-specific incidence
was 0,17/100.000 inhabitants for males and 0,21/100.000
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Table 1. Clinico-hematological Parameters of the Patients
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Parameter Number % Normal ranges
Total patients 670 100 -
Median age (range, years) 69 (16-96)
Median age (range, years), Male 70 (19-96) -
Median age (range, years), Female 68 (16-94)
Gender M: F ratio 317/353;0.89 -
Pallor 590/652 90 -
Fatigue 578/652 89 -
Fever/infection 75/654 11 -
Bleeding/Bruising 114/654 17 -
Mean Hemoglobin (g/dl) 8 (3-14) 16-Dec
Mean White Blood Cells (G/L) 4.62 (0.4-186) 4-10 G/L
Mean Absolute Neutrophil Count (ANC) (G/L) 2.17 (0,99-2,8) 2-7.5
Mean platelets (G/L) 126 (33-683) 150-450 G/L
Mean Lacticodehydrogenase (IU/1) 378 (213-429) 135-214
Cytopenia

§ Single cytopenia 231/654 35

§ Bicytopenia 222/654 34 -

§ pancytopenia 201/654 31
Marrow Blasts (median, range,%) 4.5 (0-23) <5%
Ring sideroblasts>15% 150/495 30,3 0%

Table 2a. FAB Classification

FAB classification (n=641) number %
RA 330 51
RARS 79 12
RAEB 195 30.7
RAEB-t 11 2
CMML 24 4
Unclassified 2 0.3

Footnotes, FAB, French-American-British classification; RA, refractory anaemia; RARS, refractory anaemia with ring sideroblasts; RAEB,
refractory anaemia with excess of blasts; RAEB-t, refractory anaemia with excess of blasts in transformation; CMML, chronic myelomonocytic

leukaemia.

Table 2b. World Health Organization Classification (2016).

WHO classification (n=649) Number patients %
MDS SLD 120 18
MDS MLD 171 26
MDS RS (SLD) 65 10
MDS RS (MLD) 45 7
MDS EBI1 94 14
MDS EB2 94 14
AML 15 2
CMML-1 16 2,4
CMML-2 8 1
5@- syndrome 21/196 10,7

Footnotes, WHO, World Health Organization; MDS, myelodysplastic syndromes; SLD, single lineage dysplasia; MLD, multilineage dysplasia; RS,
ring sideroblasts; EB-1or 2, excess of blasts; AML, acute myeloblastic leukaemia; CMML, chronic myelomonocytic leukaemia-1 and 2
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for females.

Clinical results

Baseline haematological parameters are summarized
in Table 1. The mean Absolute Neutrophil Count (ANC)
was 4, 62 G/L, and the mean platelets were 126 G/L.
Moreover, 34 % of the patients had various cytopenias and
31% were pancytopenia. Clinical signs were dominated
by anaemia symptoms in 90% (590/652), asthenia in 89%
(578/652), infection in 11% (75/654) and haemorrhage in
17% (114/654). Perl’s staining was performed in 74% of
patients (n=495/670) of which 173/495 (35%) were Perls
positive: Perls<15%=23(13%) patients, Perls>15%=150
(87%) patients.

FAB and WHO classifications

According to FAB classification (n=641 patients;
96%), the distribution was as follows (Table 2(a)):
refractory anaemia (RA) 330 (51,48%) patients, RA with
ring sideroblasts (RARS) 79 (12,32% ), RA with an excess
of blasts (RAEB) 195 (30,42% ), RAEB in transformation
(RAEB-T) 11 (2%), chronic myelomonocytic leukaemia
(CMML) 24 (4%), and unclassified MDS 2 (0,31%)
patients. WHO classification According to the WHO
2016- classification (n=649 patients; 97%), the distribution

Figure la. Department of Haematology in Algeria.
Footnotes, Centre Pierre et Marie Curie, Algiers
(n=143 patients), Centre de Lutte contre le Cancer
Blida (n=74 patients), Centre Hospitalier Universitaire

de Tlemcen (n=53 patients), Centre Hospitalier
Universitaire de Sidi Belabbes (n=52 patients), Centre
Hospitalier Universitaire de Annaba (n=49 patients),
Centre Hospitalier Universitaire de Tizi-Ouzou (n=48
patients), Hopital civil des Armées Med Seghier
Nekkache (n=41 patients), Centre Hospitalier
Universitaire de Sétif (n=33 patients), Centre Hospitalier
Universitaire de Beni Messous Algiers (n=29 patients),
Etablissement Hospitalier Universitaire d’Oran (n=22
patients), Centre Hospitalier Universitaire de Bejaia
(n=21 patients), Centre de Lutte contre le Cancer Batna
(n=20 patients), Centre Hospitalier Universitaire de
Blida (n=15 patients), Centre Hospitalier Universitaire
d’Oran (n=15 patients), Etablissement Public Hospitalier
de Mascara (n=14 patients), Centre Transfusion
Sanguine de Beni Messous Algiers (n=13 patients),
Centre Hospitalier Universitaire de Constantine (n=12
patients), Centre Hospitalier Universitaire de Batna
(n=10 patients), Hopital Militaire Régional Universitaire
d’Oran (n=6 patients).
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Figure 1b. Age and Sex Distribution of MDS in Algeria.
Footnotes; MDS, Myelodysplastic syndromes, Reed,
Female; Blue, Male

was as follows (Table 2 (b)): 120 (18%) patients had MDS
with single lineage dysplasia (MDS SLD), 171 (26%)
patients had MDS with multilineage dysplasia (MDS
MLD), 65 (10%) patients had MDS with ring sideroblasts
with single lineage dysplasia (MDS RS (SLD)), 45 (7%)
patients had MDS with ring sideroblasts with multilineage
dysplasia (MDS RS (MLD)), 94 (14%) patients had MDS
with excess blasts-1 (MDS EB1), 94 (14%) patients had
MDS with excess blasts-2 (MDS EB2), 15 (2%) patients
had AML, 24 (4%) patients had CMML and 21/196
(10,7%) patients had MDS with isolated del (5q).

Cytogenetic classification

Cytogenetic analysis was performed in 196 patients
(29%). The karyotype was normal in 139 (71%) and
abnormal in 57 (29%). The most commonly detected
cytogenetic abnormalities were: trisomy 8 (4,08%),
chromosome 7 abnormalities in 4,08%, and multiple (=3)
or complex chromosomal abnormalities in 6,12%. Del
(5q) was found in 10,7% (n=21) of the patients and was
more frequent in women (p=0.006).

Prognostic classifications

Prognostic classifications were shown in Table 2(c).
According to IPSS classification (n=647 patients) (96,5%)
the distribution was as follows, low-risk in 210 (32,4%),
intermediate-1 in 338 (52,24%), intermediate-2 in 79
(12,21%), and high-risk in 20 (3,09%) patients (Table 3).
According to R-IPSS classification (n=196 patients)
(29%), the distribution was as follows, very-low-risk
group in 32 (16%) patients, low-risk in 66 (34%) patients,
Intermediate-risk in 57 (29%) patients, the high-risk group
in 25 (13%) and very-high-risk in 16 (8%) patients. In 474
(71%) patients cytogenetic results were unavailable, and
therefore the R-IPSS could not be calculated.

According to cytogenetic classification (n=196
patients), the distribution was as follows: Favorable risk
in 157 patients (80%), intermediate risk group in 16
patients (8%) and unfavourable risk group in 23 patients
(12%) (Table 2(c)).

Therapeutic results
In terms of supportive care, Reed Blood Cells (RBC)
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The age-specific mean annual incidence rate of MDS
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Figure 1c. Age-specific Mean Annual Incidence
Rate of MDS in Algeria. Footnotes, MDS,
Myelodysplastic syndromes.
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Figure 2a. Overall Survival for the Whole 2014-2019
Period.

transfusion was performed in 435 /654 (67%) patients
with a mean number of 9, S3RBC concentrates/year.
Iron chelation was performed in 19% (124/639) of
patients. Platelet transfusions were performed in 108/652
(17%) patients. Erythropoietin (EPO) was prescribed in
282/654 (43%) patients, Hematopoietic growth factors
(Granulocyte Colony Stimulating Factor, G-CSF) in
73/654 (11%) patients, androgens in 27/654 (4%) patients,
Ciclosporin in 9/654 (1,3%) patients, Lenalidomide in
40/668 (6%) patients, low dose Cytarabine in 21/654
(3%) patients and Azacytidine in 117/650 (18%) patients.
Finally, a hematopoietic stem cell transplant was
performed in only 11 /647 (2%) patients with a mean age
of 36 years (range 22-65 years).

Survival results

The median follow-up was 29,3 months (range,
1 to 77 months). Survival analysis showed a median
overall survival (OS) for the entire cohort of 39 months
(Figure 2(a)). The median OS for the three health regions,
West, Central and East, were 38 months, 35 months and
50 months respectively (p=0,17; p=0,33). OS according to
IPSS was shown in Figure 2(b). In the low-risk, the median
was not reached, in intermediate —I-risk, the median was
39 months (p=0,29), in the intermediate-11-risk, the median
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was 16 months (p=0,0001) and in the high-risk group, the
median was 13 months (p=0,001). OS according to R-IPSS
was shown in Figure 2(c). The median OS in the very-low
and the low-risk group, was 63 months, while was 38
months in the intermediate-risk group (p=0,001) and 15
months in the high and very-high-risk group (p=0,001).
Del-5q syndrome was more frequent in women and the
OS was 54% at 5 years. The results of the search for
predictive prognostic factors on survival in univariate and
multivariate analysis are reported in Table 3. After a mean
duration of the dysplastic phase of 23 months (range 1-77
months), the disease progressed to secondary AML in 216
patients (32%), whereas no progression was observed in
370 (55%). In 84 patients (13%), the progression status
was unknown. The rate of death was 45% (n=300), among
them 216 (72%) patients with AML.

Discussion

Demographic data

The incidence varies from 4 to 5 new cases/100.000
inhabitants/year and is constantly increasing with age, to
reach 20 new cases/100.000 inhabitants/year in patients
older than 70 years [24]. In Greece, the crude mean annual
incidence rate was 6,0 per 100,000 inhabitants [25]. Our
study shows an average annual number of 112 new cases
per year and an annual progression rate of 12% with a
lower gross annual incidence of 0,38/100.000 inhabitants,
due to the younger age of the Algerian population,
half of which is under 30 years old, but also, probably
due to insufficient diagnosis. In addition, in Europe, the
population aged over 65 years represents 17, 33% while
in Algeria; it represents only 6,17% in 2020 i.e almost
3 fold more. The same results are found in the other
Maghreb countries (Tunisia and Morocco), as they have
the same demographic characteristics [26-27]. At the local
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Figure 2b. Overall Survival Stratified by MDS Type
According to 2016 IPSS Classification. Footnotes,
MDS, Myelodysplastic Syndromes; IPSS, International
Prognostic System Scoring.
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Table 2¢. Prognostic Classifications IPSS and R-IPSS and Cytogenetics.
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Prognostic Classifications number %
IPSS (n=647 patients)

- Low risk 210 32.45

- Intermediate risk-I 338 52.24

- Intermediate risk-I1 79 12.21

- High risk 20 3.09
R-IPSS (n=196 patients)

- Very low risk 32 16

- Low risk 66 34

- Intermediate risk 57 29

- High risk 25 13

- Very high risk 16 8
Cytogenetic classification (IPSS) (n=196 patients)

- Favourable 157 80

- Intermediate 16 8

- Unfavourable 23 12

Footnotes, IPSS, International Prognostic System Scoring; R-IPSS, Revised International Prognostic System Scoring

Table 3. Univariate and Multivariate Analysis of MDS.

univariate analysis

multivariate analysis

HR CI:95% p-value HR CI:95% p-value

Age>69 years 0.84 0.7-0.95 0.004 0.8 0.7-0.95 0.005
Male 0.7 0.5-0.8 0.002 0.8 0.6-1.03 0.09
Hb<6g/dl 0.8 0.7-09 0.008 0.8 0.7-0.9 0.006
ANC<0.5 G/1 0.7 0.6-08 <0.001 0.86 0.7-1.5 0.14
Platelets<50 G/1 1 - <0.001 1 - 0.6
Cytopenia>1 1 - <0.001 1 - 0.003
Serum Ferritin>500 1 - 0.001 - - -
LDH>700 TU/L 0.75 0.58-0.96 0.023 - - -
Marrow Blasts>5% 1 0.98-1.01 <0.001 1 - 0.002

Footnotes, Hb, hemoglobin; ANC, absolute neutrophil count; LDH, lacticodehydrogenase; HR, hazard ratio; CI, confidence interval.

level, more than half of the patients are diagnosed in the
centre of the country (54%), 24% in the west (p<0.0001)
and 22% in the east of the country (p<0.0001) and this is
related to the distribution of the Algerian population and
the medical density, more concentrated in the centre of
the country. At diagnosis, the mean age was 67 years
(16-96) with 30% of patients below 60 years and 52%
of patients between 60 and 79 years. These results show
a higher age than in a previous survey conducted between
1995 and 2005, where the mean age was 65 years, 60% of
patients < 60 years (p<0.0001) and 28% between 60 and 79
years (p<0.0001). This is therefore likely to represent an
epidemiological transition as there was a 24% increase in
MDS cases over 14 years, reflecting an ageing population,
whose life expectancy has increased from 73 years in
2005 to 76.5 in 2017 [28]. Moreover, the age of our MDS
patients is higher than in Tunisia (mean age=55 years)
[26], Morocco (mean age=66 tears) [27], Egypt (mean
age=55 years) [29] or Pakistan (mean age=58 years) [30],
but still lower than in Greece (mean age=73,1 years) [25]
or in Europe (mean age=71 years) [31-32]. In our study, a

slight female predominance (ratio F/M=1.11) was found,
particularly in the age group between 65 and 70 years
(ratio F/M=1,17), as well as in Egypt (ratio=1,3), which
differs from the slight male predominance generally
reported in western countries. This difference can be
explained by the ethnic and racial heterogeneity of MDS
in the world and may be also attributable to differences
in geographic areas [6,33].

Clinical data

The clinical characteristics are dominated by anaemia
(90%) and asthenia (89%), and biologically a single
lineage involvement in 35% of the cases and more than
one lineage in 65% of the cases, like those found in
Mahmoud et al [30].

FAB and WHO classifications

The FAB classification, shows a distribution similar
to the literature with a predominance of RA in our series
(51%) versus 42,7% in Greece [25], and 36,6% in El
Husseiny Noha M et al [29] and 36% in Lee JH. Et al
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Figure 2c¢. Overall Survival Stratified by MDS Type
According to 2016 R-IPSS classification. Footnotes,
MDS, myelodysplastic syndromes; R-IPSS, Revised
International Prognostic System Scoring.

[34], RARS 12,32% versus 11,2% in Greece, RAEB
30,42% versus 39% in Greece. The WHO classification
is dominated by MDS SLD (18%) and multi-cell lineage
involvement (26%). The 5q- syndrome was found in
10,7% (n=21/196) in our study, with an average age of
66 years and a clear female predominance (F/M:2,5).
Although some cases of MDS with 5g- syndrome may
have been overlooked in our study due to the lack of
cytogenetic analysis in most patients. This same rate was
found in Chaubey et al with a rate of 10% [33], and 10,5%
in Voso et al [35].

IPSS and R-IPSS Classifications

The IPSS classification of 647 patients shows that
only one-third of the patients are at low risk (32,45%) and
small patients had a high-risk 3%. These findings were
similar in Greece.

According to the R-IPSS classification, 50% of
our patients were in low and very-low-risk, 29% in
Intermediate-risk and 21% in high and very-high-risk.
These results were similar to those of Greenberg et al
[21], who reported 57% in low and very-low-risk, 20%
in Intermediate-risk and 23% in high and very-high-risk
groups. Also, in an Italian study, Voso et al showed 38%
in the very-low-risk group, 33% in the low-risk, and 18%
in the Intermediate-risk group [35].

Therapeutic results

Regarding treatment, the national survey revealed a
great heterogeneity, apart from a blood transfusion, which
was performed in 67% of patients with an average rate
of 10 RBC concentrates per year, and the absence of a
consensual approach, particularly in the high-risk forms,
with only 18% of patients treated with hypomethylating
agents (Azacytidine). Allogeneic hematopoietic stem
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cell transplantation (HSCT) was performed in only 2%
of patients, due to the advanced age of patients and the
limited number of allogeneic transplantation centres in
our country (only two centres).

Survival

The median follow-up in our study was 29,3 months
(range, 1-77) and OS was 39 months for the entire cohort.
Three hundred (45%) of the patients were dead and 370
(55%) were alive. These outcomes were similar to those
published in the literature [12,36]. As expected, the
probabilities of OS according to the IPSS score were better
in the low and intermediate-risk groups than in the high-
risk groups (Figure 2(b)) (p=0.02-p<0.0001-p<0.0001).
These results are substantially the same as those published
by Greenberg et al [21].

The search for factors predictive of OS revealed, in
multivariate analysis, age over 69 years as well as Hb<6g/
dl, marrow blasts>5% and the number of cytopenias>1.

In the future, we are thinking of developing cytogenetics
and molecular biology platforms in MDS in Algeria.
We will also further treat patients with lenalidomide,
azacytidine and allogeneic stem cell transplantation in
high-risk forms.

In conclusion, this third national epidemiological
survey shows an annual progression rate of 19% and
an increase in incidence from 0.007/100.000 in 2005
to 0.45/100.000 in 2019. The incidence of MDS has
increased due to the increase in life expectancy at birth
in Algeria. This is an epidemiological transition, but also
the increase in the number of haematology departments
and the improvement of diagnosis of MDS. Today, the
age at diagnosis and the peak frequency are identical
to those described in the literature; however, a female
predominance was noted in our study. The low rate of
cytogenetic use (29%) at the national level remains the
most important negative point in the diagnosis of MDS.
The therapeutic management of MDS patients, with in
particular 19% of iron chelation and only 6% of the use
of IMiDs, 18% of 5-Azacytidine and 2% of hematopoietic
stem cell transplant is still limited and must be improved.
Our retrospective study was limited and our results should
be verified in other studies.
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