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The Effects of Genetic Characteristics on the Survival in
Myelodysplastic Syndrome
Myelodisplastik Sendromda Genetik Ozelliklerin Sagkalim Uzerine Etkisi
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ABSTRACT

Objective: This study aimed to evaluate the effects of genetic
characteristics on the survival in patients with myelodysplastic
syndrome (MDS).

Methods: This retrospective study reviewed the data on
epidemiological features, main laboratory tests, International
Prognostic Scoring System (IPSS) and revised-IPSS risk categories,
genetic anomalies, genetic risk categories, and survival in patients
who are diagnosed with MDS in our center. According to the IPSS
risk categories, patients were classified into three groups as follows:
“low risk,” “intermediate-1,” and “intermediate-2 risk and high risk.”
The groups were compared using the ANOVA and Kruskal-Wallis

tests.

Results: The study reviewed the data of 99 patients. The mean age
was 66+11.6 years. A genetic anomaly was detected in 30.3%, of
which the most common was del20q (26.7%). The median survival
was 61 months [95% confidence interval (CI): 50.9-71] in the study
population. The 5-year survival rate was calculated as 64%, 41%,
and 33% in “low risk,” “intermediate-1,” and “intermediate-2 risk
and high risk” groups, respectively. The predicted median survival
rate was 96 months (95% CI: 47.7-144.2), 56 months (95% CI:
34.1-77.8), and 18 months (95% CI: 15.1-20.8), respectively, which
indicate a significant difference (log-rank chi-square: 6.6; p=0.035).
The risk for mortality was 3.3-folds higher in the “intermediate-2
and high risk” group compared to the “low risk” group (RR: 3.3;
95% CI: 1.2-8.6; p=0.017).

oz

Amag: Calisjmamizin amaci, myelodisplastik sendrom (MDS)
hastalarindaki genetik ozelliklerin, sagkalim iizerine etkisini
degerlendirmekeir.

Yontemler: Calisma, retrospektif olarak tasarlandi. Merkezimizde
MDS tanust alan ve takip edilen hastalarin epidemiyolojik zellikleri,
temel laboratuvar testleri, Uluslararasi Prognostik Skorlama Sistemi
(IPSS), R-IPSS risk kategorileri, genetik anomali ve genetik risk
kategorileri ve sag kalim bilgileri kaydedildi. Hastalar IPSS risk
kategorisine gére 3 gruba aynldi; “disiik risk”, “orta-1 risk” ve
“orta-2 ve yiiksek risk”. Gruplar tek yon ANOVA ve Kruskal-Wallis
testleri kullanilarak karsilastirildi.

Bulgular: Calismamizda 99 hasta degerlendirildi. Medyan yas
66+11,6 yil bulundu. Hastalarin %30,3’iinde bir genetik anomali
saptandt. En sik goriilen anomali del20q (%26,7) idi. Tiim hastalar
icin medyan sagkalim 61 ay [%95 giiven araligi (GA); 50,9-71]
bulundu. Bes yillik genel sagkalim “diisiik risk”, “orta-1 risk” ve
“orta-2 ve yiiksek risk” gruplarinda sirasiyla; %64, %41 ve %33
hesaplandi. Tahmini medyan sagkalim ise sirasiyla 96 ay (%95
GA; 47,7-144,3), 56 ay (%95 GA; 34,1-77,8) ve 18 ay (%95
GA; 15,1-20,8) olup sagkalim farkliligy istatistiksel olarak anlamli
bulundu (Long Rank ki-kare:6,6, p=0,035). “Diisiik risk’li grupla
karsilastirildiginda 6liim riski “orta-2 ve yiiksek risk’li hastalarda
anlamli olarak 3,3 kat yiiksek bulundu (RR: 3,3 %95 GA; 1,2-8,6,
p=0,017).
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Conclusion: Our study supports that risk groups that are
y g

determined by several parameters, including genetic characteristics,

provide predictive information about survival in MDS.

Keywords: Myelodysplastic syndromes, prognosis, genetics, survival

Introduction

Myelodysplastic syndrome (MDS) is a clonal hematopoietic
stem cell disease, which is characterized by cytopenias due
to ineffective erythropoiesis (1). The annual incidence is
12.6:100,000, which is increased in advanced age and reaches
up to 50:100,000 (2). It is diagnosed after evaluations for
unexplained cytopenias, particularly anemia, in older patients.
Genetic characteristics are diagnostic for MDS, which also affect
the identification of subtype, thus its classification. The French-
American-British classification that relies on morphological
characteristics is replaced with the World Health Organization
(WHO) classification by cytogenetic and molecular advances. At
this point, isolated 5q deletion is suggested as a distinct subtype
in the 2008 WHO classification (3). Additionally, genetic
findings suggest disease progression. Therefore, the International
Prognostic Scoring System (IPSS), revised IPSS (R-IPSS) that
included details for genetic findings and cytopenias, and WHO-
PSS were developed (4,5). Thus, these are reflected in the 2016
update and nomenclature for subtypes that were changed despite
the unchanged primary definitions for MDS (6). No standard
therapeutic approach is available for MDS treatment. Prognostic
assessment and molecular evaluations offer a wide therapeutic
spectrum from drug-free observation to immunomodulatory
and hypomethylating agents and even allogeneic stem cell
transplantation (7).

Herein, presented the genetic characteristics of patients with
MDS and their clinical implications.

Method

This study was approved by the Ethics Committee on Medicinal
Product and Non-Medical Device Research of Necmettin
Erbakan University, Medicine School (approval: 14567952-
050/1566-27.11.2020). Patients who were followed in our center
were retrospectively reviewed. The epidemiological characteristics
(age, gender, and date of diagnosis), disease-related risk scoring
and risk groups, genetic characteristics, complete blood count
at the time of diagnosis, biochemical tests, and survival were
recorded. Survival time was defined as the time from diagnosis
to death for non-survivors and time from diagnosis to final
assessment for survivors.

Statistical Analysis

Data were analyzed using the Statistical Package for the Social
Sciences version 22.0. Descriptive statistics are given as mean
+ standard deviation. Categorical variables are presented as
percentages (%) and were assessed using the chi-square test.

The ANOVA and Kruskal-Wallis tests were used to compare the

Sonug: Calismamiz, genetik dzellikler basta olmak iizere cesitli
parametreler ile belirlenen risk gruplarinin MDSde sagkalim
hakkinda prediktif bilgi verdigini desteklemekrtedir.

Anahtar Sézciikler: Myelodisplastik sendromlar, prognoz, genetik,
sagkalim

groups. The survival time was calculated using the Kaplan-Meier
analysis and compared between groups using the log-rank test.
P-values of <0.05 [95% confidence interval (CI)] was considered
as statistically significant.

Results

This study retrospectively evaluated 99 patients, wherein 48
were females (48.5%) and 51 were males (51.5%). The mean age
was 66.0+11.6 years in the study population. Table 1 presents
the disease subtype, IPSS, R-IPSS, genetic risk groups, and the

employed first-line treatment modalities.

A genetic anomaly was detected in 30 (30.3%) patients. The
most common anomaly detected was del20q as seen in 8
(26.7%) patients. Multiple anomalies were detected in 3 (10%)
patients, all of which showed complex karyotype features. Acute
myeloid leukemia (AML) transformation was detected in 3
(3.1%) patients of the study population. These patients were
male, with loss of Y chromosome in 1. Figure 1 presents the type
and frequency of the genetic anomalies.

The median survival was 61 months (95% CI: 50.9-71) in
the study population. According to IPSS, 9 patients were
in the intermediate-2 and 1 in the high-risk group, thus the
survival analyses were performed in 3 groups as “low risk,”
“intermediate-1,” and “intermediate-2 and high risk” groups.
The 5-year survival rate was calculated as 64%, 41%, and 33%
in “low risk,” “intermediate-1,” and “intermediate-2 risk and
high risk” groups, respectively. A significant difference was found
in the predicted median survival time (log-rank chi-square: 6.6;
p=0.035). Table 2 presents median survival in 3 groups. Figure 2
presents the survival plot. Effects of risk groups on survival were
assessed using the Cox regression analysis.
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Figure 1. Frequency of genetic abnormality (%)
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Table 1. Subtype and risk groups of patients (N=99)

n %
MDS-subtypes
MDS-SLD 41 41,4
MDS-MLD 29 29,3
MDS-RS 3 3
MDS-EB-1 14 14,1
MDS-EB-2 8 8,1
Isolated del5q 4 4
R-IPSS
Very low 27 27,3
Low 46 46,1
Intermediate 19 19,2
High 6 6,1
Very high 1 1
IPSS
Low 41 41,4
Intermediate-1 48 48,5
Intermediate-2 9 9,1
High 1 1
Genetic risk
Very good 3 3
Good 82 82,8
Intermediate 10 10,1
Poor 1 1
Very Poor 3 3

*SLD: Single lineage dysplasia, MLD: Multilineage dysplasia, RS: Ring
sideroblast, EB: Excess blast, IPSS: Internationale Prognostic Scoring System,
R-IPSS: Revised IPSS

Long Rank p=0,035
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Figure 2. Overall survival according the IPSS risk groups

The risk for mortality was found as 3.3-folds higher in patients
in “intermediate-2 and high risk” (RR: 3.3; 95% CI: 1.2-8.6;
p=0.017), whereas 1.7-folds higher in the “intermediate-1” risk
group (RR: 1.7; 95% CI: 0.9-3.5; p=0.98) compared to “low

26

Table 2. Results of the overall survival according to the IPSS

. Estimated median 5-years
IPSS-risk groups survival (month) 05 (%) p-value
Low . 96 (95% Cl; 47.7-144.3) 64
It et 56 (95% Cl; 34.1-77.8) 41 0.035*

Intermediate-2 ve
high

*Long rank, IPSS: Internationale Prognostic Scoring System, OS: Overall
survival, Cl: Confidence interval

18 (94% CI; 15.1-20.8) 33

risk” group. No significant difference was found among the 3
groups in gender and MDS subtypes.

The median survival time was 51 months (95% CI: 27.1-74.8)
in patients with genetic anomalies, whereas 62 months (56.5-
67.4) in those without genetic anomaly, regardless of genetic
risk group; however, the difference did not reach a statistical
significance (log-rank chi-square: 1.3; p=0.242).

Discussion

MDS is a clonal bone marrow disorder that is diagnosed in
advanced ages. The literature suggested that 80% of cases are
diagnosed at >60 years old (1). Some patients are diagnosed at
younger ages and cases aged <50 years can be associated with
several mutations, including SFSR2 (8). Our study revealed
that the mean age was 66+11.6 years, which correlates with the
literature. Additionally, 8 (8.1%) patients were aged <50 years.

In the two decades, the effects of genetics have become more
apparent on prognosis, treatment selection, and survival time
that have been elucidated by better characterization of genetics in
MDS. Some genetic anomalies, such as 5q, 7q, and 20q deletions,
and chromosome anomalies that have been introduced into the
diagnostic criteria and MDS with 5q deletion have been defined
as a distinct subtype among the morphological subtypes (6).

Different frequency rates have been reported for genetic
anomalies in MDS; however, a genetic anomaly is detected in
80% of patients with MDS (9). Particularly, alterations at the
micro-RNA level and epigenetic mutations can be detected using
Next Generation Sequencing (10,11). Hosono (11) reported
that chromosomal anomaly was detected in 50-60%, whereas
repeated somatic mutations in >50 genes were detected in 80-
90% of patients. A study by Haferlach et al. (12) detected at
least one mutation in 845 (89.9%) of 944 patients. In addition,
a mutation was detected in 104 different genes, with TET2,
SF3B1,ASXL1, SRSF2, DNMT3A, and RUNX a more common
and RNS splicing mutations as the most common (12). In our
center, chromosomal analysis was performed by conventional G
banding method and a panel was evaluated including del (5q),
del (7q), del (17p), del (20q), del (p53), del (11q23), t (15:17)
fusion, and t (8:1 by Fluorescence In Situ Hybridization. In our
study, a genetic anomaly was detected in 30.3%. The lower rate
in our study results is thought to be due to genetic technology
limitations in our center.

In our patients, the most common genetic anomaly was del
(20q), which comprise 26.7% of cases with genetic anomalies.
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The primary DNA sequence, termed TERRA, is localized at 20q
in the human genome and protects telomeres. Previous studies
revealed that del (20q) leads to telomere loss; thus, DNA damage
(13), which is not specific to MDS and can be seen in AML and
other myeloproliferative diseases (14).

Cytogenetic features were classified as good, intermediate, and
poor cytogenetic properties in the IPSS, whereas they were
defined in more detail by adding very low and very high-risk
groups in the R-IPSS (6). Del (20q) is one of the anomalies that
indicate good cytogenetic characteristics (15). Our study revealed
that 82.8% of cases had good cytogenetic characteristics. A large
case series reported this rate at approximately 70% (5). Our
analysis revealed that a lack of significant difference in patients
with or without cytogenetic anomaly regardless of the risk group
supports that different cytogenetic anomaly has distinct effects
on prognosis. Some diagnostic features, other than cytogenetic,
affect the prognosis. For instance, Malcovati et al. showed that
survival was shorter in patients who are transfusion-dependent
and patients with increased blast ratio (16). Thus, risk scores
include cytopenia and blast ratio in addition to cytogenetic
features. Moreover, the WHO-PSS also considers the MDS
subtype (17). Survival is heterogeneous in MDS, which can be
defined as a group of heterogeneous diseases with its clinical,
laboratory, and cytogenetic characteristics. Our study found
the median survival time as 61 months in the study population;
however, the literature reported a survival time of 36 months and
others reported a longer survival time (18).

In MDS, prognostic scoring systems are predictive for both
survival and AML transformation. A multicenter study in 7,012
patients by Greenberg et al. (5) revealed that the median survival
time is 8.8 years in the low-risk group and 0.8 years in the high-
risk group according to the R-IPSS, whereas according to the IPSS
it was 7, 3.6, 1.5, and 0.7 years in the low-risk, intermediate-1
risk, intermediate-2 risk, and high-risk groups, respectively. Our
study revealed 1 patient in the high-risk group according to
the IPSS and 7 patients in intermediate-2 and high-risk groups
according to R-IPSS, thus the intermediate-2 and high-risk
groups were assessed as one group. Based on the grouping, the
median survival time was 18 months in the “intermediate-2 and
high risk” group, whereas 56 and 96 months in “intermediate-1”
and “low risk” groups, respectively. The shorter 5-year overall
survival time by increasing risk correlates with the literature.
Additionally, the risk for mortality was significantly higher (by
3.3 folds) in the “intermediate-2 and high risk” group compared
to the “low risk” group. Mortality risk was 1.7-fold higher in
the “intermediate-1” risk group compared to the “low risk”
group. These findings support that risk assessment in MDS has a
significant effect on survival.

AML transformation occurs in 20-30% of patients with MDS,
of which the majority are high risk (19). Additionally, time to
transformation is shorter in the high and very high-risk groups
according to the R-IPSS (17). Our study revealed 3 patients
with AML transformation in the “low risk” group regarding the
genetic and prognostic aspects.

The MDS subtypes were assessed, the most common subtype
was MDS with single lineage dysplasia (MDS-SLD) by 41.4%.
The current literature reported that the incidence of MDS-SLD
was approximate 7-20% (20). MDS registry that includes 7,012
patients by Della Porta et al. (17) revealed that the most common
subtype was MDS with multi-lineage dysplasia by 29.6%.

Study Limitations

Our study revealed the AML transformation in the “low risk”
group and the most common MDS subtype was inconsistent
with the literature. This is attributed to the single-center design
and smaller sample size, which is also the main limitation of our
study. Other limitations include combining “intermediate-2 and
high risk” groups in the survival analysis, insufficient survival
analysis according to R-IPSS groups, and failure to assess the
treatment modalities and their effects on survival.

Conclusion

However, our study can contribute to the literature by detecting
the cytogenetic characteristics despite limited technical sources
and emphasizing the effects of risk assessment on survival.
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