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ABSTRACT

Objectives: Myelodysplastic syndromes (MDS) are a group of clonal hematological
disorders with a diverse clinico-hematological profile. Studies in India have shown a
different biology from the West. This study aimed to assess the clinicopathologic
profile of MDS patients, classify them according to the World Health Organization
classification system, categorize them into International Prognostic Scoring System
(IPSS) and the revised IPSS prognostic subgroups, and evaluate the treatment
outcome. Methods: A cross-sectional study was conducted on 48 patients diagnosed
with MDS from January 2017 to December 2019 from Rajagiri Hospital, India. Clinical,
hematological, and cytogenetic features were analyzed. The patients were stratified
according to the IPSS and revised IPSS and were followed-up for a minimum of six
months. Results: The patients most affected were those in the seventh decade of life.
We found a slight female preponderance and a mean age of 57.5 years in females and
67.7 years in males. Anemia was the most common manifestation of MDS. On the
other hand, thrombocytopenia was found to be the least common cytopenia. MDS with
multilineage dysplasia was the most common subtype. Cytogenetic abnormalities were
seen in 29.5% of cases. Most of the patients were in the low-risk prognostic categories.
Conclusions: Our patients were older when compared to those of other Indian studies,

with most in the low-risk categories which were like Western data.

yelodysplastic syndromes (MDS)

are a heterogeneous group of

myeloid stem cell disorders

characterized by peripheral
cytopenias, ineffective hematopoiesis with dysplasia,
and an increased risk of transformation to acute
myeloid leukemia (AML)." Prevalence increases with
age; the reported prevalence ranges from 7-35 cases
per 10° individuals in the western population.’ Males
are more frequently affected than females.

MDS is usually suspected by the presence
of refractory cytopenias on a routine analysis
of peripheral blood. The diagnosis is based on
morphological evidence of single or multilineage
dysplasia (MLD) on examination of the bone marrow
aspirate and biopsy, in a background of peripheral
blood cytopenias, which is not attributable to any
other secondary causes clinically.

World Health Organization (WHO) classifies
MDS into several distinct subtypes, based on the

number of cytopenias, the number of hematopoietic
lineages exhibiting significant dysplasia, the presence
of ring sideroblast, and the blast percentage in the
peripheral blood, bone marrow, and cytogenetics.?
The bone marrow blast count and cytogenetic
analysis additionally helps in assessing risk and
selecting therapy. Patients with MDS can be stratified
according to several internationally accepted scoring
systems, the most common ones being the original
International Prognostic Scoring System (IPSS) and
revised IPSS (IPSS-R).*

Data from the Indian subcontinent is limited
and shows a disease biology distinct from that of
the Western population. This may be attributable to
various social and financial issues in India associated
with the complete workup, treatment, and follow-up
of these patients.

The objective of the study was to assess the
clinicopathologic profile of MDS patients, classify
them according to WHO classification system,
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categorize them into IPSS and IPSS-R prognostic
subgroups, and evaluate the treatment outcome.
The data was also compared with that from existing
Western and Indian publications.

METHODS

A retrospective, cross-sectional study conducted
in the department of pathology, department of
clinical hematology, and hemato-oncology of
a tertiary care teaching hospital in South India
included all patients diagnosed with MDS from
January 2017 to December 2019. However, patients
under the age of 18, those having overlapping
features with myeloproliferative neoplasms, MDS/
myeloproliferative neoplasms, those with therapy-
related MDS and dyspoiesis secondary to other
causes were excluded from the study.

Relevant clinical information was obtained
from the electronic medical records of the patient.
The clinical details included age, gender, presenting
symptoms, and the presence of lymphadenopathy
or hepatosplenomegaly. The complete blood counts
including hemoglobin (Hb), total white cell count
with differentials, and platelet count at the time of
diagnosis were evaluated with serum LDH level. The
percentage of blasts in the peripheral blood, bone
marrow, and dysplasia involving different lineages
were also assessed. Histological examination of bone
marrow was done in all cases and included reticulin
stain for marrow fibrosis and immunohistochemistry
for assessment of immature precursors. Results
of cytogenetic studies including conventional
karyotyping and fluorescence in situ hybridization
(FISH) were also obtained. The patients were
classified based on the revised 2017 WHO
classification system and grouped using IPSS and
IPSS-R scoring systems. They were then followed-up
over a period ranging from six to 42 months.

The data were entered into Microsoft Office
Excel spreadsheets and the variables were analyzed
using standard analytic techniques with SPSS
(SPSS Inc. Released 2007. SPSS for Windows,
Version 16.0. Chicago, SPSS Inc.). The quantitative
variables were expressed as mean and median and
qualitative variables were expressed as percentages
and proportions.

This study was approved by Rajagri Hospital
Institutional Ethics Committee with reference

number RAJH/2020/016.

Table 1: Clinico-hematological and cytogenetic
profile of patients.

Variables No. of patients
(N =48)

Age, > 60 years 31
Sex, male 22
Hemoglobin level, < 10 g/dL 35
Absolute neutrophil count, < 1.8 x 27
10°/L
Platelet count, < 100 x 10°/L 19
WHO 2017 classification

MDS single lincage dysplasia 1

MDS with ring sideroblast 3

MDS with multilineage dysplasia 30

MDS with isolated del (5q) 3

MDS excess blast 1 5

MDS excess blast 2 6

MDS unclassifiable 0
IPSS cytogenetic categories™

Good 37

Intermediate 1

Poor 6
IPSS-R cytogenetic categories™

Very good 0

Good 37

Intermediate 4

Poor

Very poor 2
Risk distribution

PSS

Low 18

Intermediate 1 16

Intermediate 2

High

IPSS-R

Very low 8

Low 18

Intermediate 9

High

Very high

Treatment (n = 34)

Support care alone 8

ESA

Hypomethylating agents 10

Immunomodulatory agents

Observation

Allogencic stem cell transplantation 1

WHO: World Health Organization; MDS: myelodysplastic syndromes;
del(Sq): deletion Sq; IPSS: International Prognostic Scoring System; IPSS-R:
Revised International Prognostic Scoring System; ESA: Erythropoietin
J[imu/ﬂ/iﬂg agents. 'Cymgmma report—not available in ﬁ)ur patients.
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RESULTS

Forty-cight patients were diagnosed with MDS
during the study period [Table 1]. The incidence
of MDS was slightly higher in females compared to
males (male to female ratio 1:1.2). Their age ranged
from 23 to 91 years with the highest number of
patients in the seventh decade of life (mean = 62.1
+25.9 years, median = 64 years). Distribution of
cases according to the age groups and gender are
given in Figure 1.

All the patients who presented at < 50 years of
age were females. The mean age was therefore lower
in females (57.5 years, median age = 59.5 years) than
males (67.7 years, median age = 66.5 years).

The most common presenting complaint was
fatigue (39.6%). Eight of the 48 (16.7%) patients
had organomegaly at the time of presentation.
Of these, five presented with isolated splenomegaly,
one with isolated hepatomegaly, and two
with hepatosplenomegaly.

Routine blood counts revealed variable degrees
of cytopenia in most of the patients, with anemia
being the most common finding seen in 35 (72.9%)
patients (mean Hb = 8.93 g/dL). Of these, 13
patients presented with severe anemia (Hb < 8 g/
dL). Pancytopenia was identified in 22.9% and
bicytopenia in 27.1% of patients. Only 6.3% of
patients had isolated thrombocytopenia (< 100
x 10°/L), while isolated leukopenia (ANC < 1.8
x 10°/L) and isolated anemia (< 10 g/dL) were
seen in 12.5% and 27.1% of patients, respectively.
There was no significant difference in the clinical
presentation and hematological profile amongst
males and females. In addition to varying degrees
of dyspoiesis, the peripheral blood smear evaluation
revealed the presence of blasts in 18 (37.5%) patients.
Serum lactate dehydrogenase (LDH) levels were high
in about 50% of the patients (mean serum LDH =
282.6 U/L).

A diagnosis of MDS was made based on the
bone marrow examination findings in correlation
with clinical details. Dyspoiesis was a key finding in
bone marrow aspirate smears, with dyserythropoiesis
seen in almost all cases [Figure 2a and 2b]. The high
proportion of dyserythropoiesis correlates and thus
explains the predominant clinical presentation
of fatigue and anemia in the study population.
A significant number of ringed sideroblast were
seen in three patients, all of whom had associated
MLD. Additionally, bone marrow biopsy with
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Figure 1: Distribution of myelodysplastic
syndromes according to age groups and gender.

immunohistochemistry for CD34 was done for all
48 cases [Figure 2c]. Marrow hypoplasia was seen in
eight (16.7%) cases. Increased marrow fibrosis (grades
2 and 3) was also seen in eight patients. The presence
of marrow fibrosis was found to have no relation to
organomegaly, morphologic subtype, or prognostic
risk categories by chi-square test (p < 0.010).

Eleven patients were found to have an increased
number of blasts; five patients were subtyped as MDS
with excess blasts-1 (MDS-EB-1) and the other six
as MDS with excess blasts-2 (MDS-EB-2). Most
patients however were of the MDS-MLD subtype
(30 patients, 62.5%).

Cytogenetic studies were carried out on 45
patients. In one instance, the results were inconclusive
due to insufficient sample material. Cytogenetic
abnormalities were noted in 13 (29.5%) of the 44
patients [ Table 2]. MDS with deletion 5q [del(5q)]
was identified in three cases, all of whom were females
that presented with variable degrees of cytopenias
but had normal platelets. Bone marrow examination
in these patients revealed megakaryocytes with non-
lobated and hypolobated nuclei, as described in the
literature [Figure 2d].?

Most patients were noted in the low-risk category
(40.9%) when categorized according to the IPSS and
IPSS-R scoring systems [ Table 1]. Follow-up details
were available in 28 patients. The overall mortality of
patients with MDS was 57.1% (16/28), 10 of whom
were males (62.5%).

Three male patients progressed to AML during
the follow-up period. One had MDS-MLD with a
cytogenetic abnormality of del(20q), low IPSS-R,
and intermediate-1 IPSS category. He was under
observation and progressed after three years.

oo o
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Figure 2: Morphologic features of myelodysplasia. (a) Bone marrow aspiration smear, Leishman stain,
magnification = 1000 x, dysgranulopoiesis. (b) Bone marrow aspiration smear, Leishman stain, magnification
= 1000 x, dyserythropoiesis. (¢) Bone marrow biopsy, hemotoxylin and eosin stain, magnification = 100

x, monolobated megakaryocytes in a case of isolated del(5q). (d) Bone marrow biopsy, CD34 stain,
magnification = 400 x, abnormal localization of immature precursors.

Table 2: Distribution of cytogenetic abnormalities
in myelodysplastic syndromes patients.

Cytogenetics n %
Normal 31 70.5
Abnormal
del (5q) 3 6.8
del(20q) 3 6.8
Complex 2 45
Trisomy 7 1 23
Monosomy 7 1 23
Others 3 6.8
Total 44 100
del: deletion.

Death after disease progression to secondary AML
was identified in the other two patients, both of

whom had MDS with excess blasts and normal
cytogenetic studies at the time of diagnosis. One
had MDS-EB-2 with a prognostic category of high
IPSS-R and intermediate-2 IPSS; he was started on
hypomethylating agent (HMA) but died within one
year of initial diagnosis. The other patient had MDS-
EB-1 with intermediate and intermediate-1 risk
categories according to the IPSS-R and IPSS scoring
systems, respectively, was on HMA, and survived for
three years before succumbing to the disease.

The patients diagnosed to have MDS with
del(5q) were all started on lenalidomide-based
chemotherapy. One patient had a mild increase in
reticulin at the time of presentation. She progressed
over a period of 2.5 years to MDS-EB-1 and
eventually succumbed to the disease.

OMAN MED J, VOL 38, NO 2, MARCH 2023
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Of the ecight patients who presented with
increased marrow fibrosis, six (75.0%) died during
the follow-up period. The other two were lost
to follow-up.

Of the 11 patients with MDS with excess blasts,
serum LDH levels were raised in seven (63.6%) cases.
Serum LDH was raised in 16 out of 37 (43.2%)
patients with low-grade MDS.

The 11 patients with MDS with excess blasts
were given the option of allogencic stem cell
transplantation. Three of these patients were lost to
follow-up while the others were started on HMAs
with decitabine/azacytidine. Follow-up marrow
assessment was done in five of these patients, two
of whom progressed to secondary AML and two
showed stable disease. One went into complete
remission, received allogeneic stem cell transplant,
and is being followed-up. Stem cell transplantation
was not done in other cases due to financial reasons
or due to donor non-availability.

DISCUSSION

MDS comprises a heterogeneous group of
stem cell disorders with respect to the clinical,
morphological, and cytogenetic profile. The mean
age in this study was 62 years, which contrasts with
the lower mean age reported in earlier Indian and
Asian studies.”'® Recent reports from Japan have
shown a preponderance in the elderly similar to
Western literature.>"'~** There was a slight female
preponderance in our series, unlike other studies
that have shown a male predominance. Fifty
percent of our female patients were < 60 years of
age whereas only 18.2% of the males were < 60
years. This is similar to another study from South
India, which showed a younger age incidence
in females."*

The most common presenting symptom was
fatigue like in other studies. About half of our patients
presented with isolated cytopenia of which 27.1%
presented with isolated anemia and 6.25% with isolated
thrombocytopenia. Only 22.9% of our patients had
pancytopenia at the time of presentation and 27.1%
had bicytopenia. This contrasts with another Indian
study, in which the majority of patients were evaluated
for refractory cytopenias, which included pancytopenia
in 64% of patients, bicytopenia in 31.3%, and isolated
anemia and thrombocytopenia in 3.3% and 1.3% of
patients, respectively.'

Interestingly, we found an association between
thrombocytopenia and poor outcome (p < 0.010).
Of the 28 patients who were followed-up, 10
(35.7%) presented with thrombocytopenia at the
time of diagnosis. All these patients died during
the course of this study. A study of 2517 patients
referred to the MD Anderson Cancer Center with
MDS, specifically focusing on the incidence of
thrombocytopenia and its association with other
prognostic factors and survival outcomes, concluded
that thrombocytopenia of any degree was associated
with poor survival across all the stages of the IPSS.'¢

Although identified as one of the cytopenia, the
significance of thrombocytopenia at diagnosis or
during the disease course is underestimated by the IPSS
in which the presence of more than or equal to two
cytopenias translates to a score of only 0.5. The IPSS-R
though correctly highlights itsimportance, gives similar
weightage to anemia and neutropenia as well.

The incidence of high-grade MDS (MDS-EB-1
and MDS-EB-2) was only 22.9% in our series, which
is lower compared to other Indian studies,” but
similar to Western literature.'>'*!

Cytogenetic abnormalities were found in 29.5%
of our cases. This is lower than that in other Indian
and Western studies.>”'” The incidence of isolated
del(5q) was 6.8% and complex abnormalities
were 5% in our cases, which is also lower than in
other reports.”'®

The majority of our patients belonged to the
IPSS low category followed by intermediate-1 which
together constituted about 77.3% of the cases. In
the other study from South India, more cases were
noted in the intermediate-1 risk category.’* As per
the IPSS-R risk stratification, 59.1% belonged to low
and very low-risk categories, and 20.1% to high and
very high-risk categories. This is in comparison to the
multicentric study which compiled and evaluated
7012 primary untreated MDS patients from multiple
international institutions including Spanish, French,
Piemonte (Italy), and Brazilian MDS Registries and
the International MDS Risk Analysis Workshop.
IPSS-R stratification revealed 57% of patients in the
very low/low-risk and 23% of patients in the high/
very high-risk categories.” Other Indian studies have
shown a larger number of patients in the high and
very high-risk categories.!*'>"” This variation in risk
profile may be attributable to underdiagnosis of low-
grade MDS cases. Many of our patients presented
with isolated cytopenias and bicytopenia unlike the
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other studies, which showed most cases presenting
with pancytopenia. A detailed workup of patients
presenting with refractory cytopenias may be the
reason for the increased detection rate of low-grade
MDS in our series.

Cytogenetic abnormalities were detected in a
smaller number of cases than expected. This may be
because conventional karyotyping alone was done in
most cases. Inclusion of FISH may lead to detection
of a greater number of cytogenetic abnormalities.

In addition to the risk factors included in
the IPSS and IPSS-R categories, the presence of
increased marrow fibrosis was strongly associated
with poor outcome. Earlier studies evaluating the
presence of bone marrow fibrosis in MDS and its
clinical relevance, have shown conflicting results due
to the heterogeneity of patients included in each
series and of the grading systems adopted. Fibrosis
was reported in 12-50% of cases, and some authors
suggested that the presence of fibrosis may identify
a group of patients with a negative prognosis.*’
Recent investigations clarified the prevalence and
the clinical impact of bone marrow fibrosis in MDS
classified according to the WHO criteria. The
survival of patients with moderate-to-severe fibrosis
is significantly worse than that of patients with no
or mild fibrosis, both because of a consequence of
profound marrow failure and of the increased rate
of leukemic evolution.”"** At present, MDS with
fibrosis is not recognized as a distinctive subtype in
the WHO classification.

Hypoplastic MDS (hMDS) is characterized by
decreased marrow cellularity, is often difficult to
distinguish from aplastic anemia based on standard
morphological criteria, and is not currently considered
a separate entity by the WHO. Hypocellularity
is defined as bone marrow cellularity of < 30% in
patients < 70 years or < 20% in those > 70 years.
Marrow hypoplasia was identified in 16.7% of our
patients. This is comparable with other published data
of 8-20%.7** All of these patients (except the two
with complex cytogenetic abnormalities and high
IPSS-R) have shown stable discase. In a large series
of 100 hMDS, the rate of progression to AML was
lower in hMDS compared to four non hMDS groups
(3% vs. 13%, p < 0.020). The median overall survival
was longer for patients with hMDS compared with
the non hMDS.” The findings of this study must be
seen in the light of some limitations such as small
sample size and single-center study.

CONCLUSION

Our patients were older when compared to those
of other Indian studies, with most in the low-risk
categories, which is similar to Western data. Females
were more commonly affected and presented at a
younger age than males, maybe due to the better
health-seeking behavior of females. Anemia and
fatigue were the most common manifestations of
MDS. Most of our patients belonged to the low and
very low IPSS-R risk categories similar to data from
the west, which is in contrast to other Indian data.
Larger population-based studies with follow-up
data are required to better understand this regional
variation. Cytogenetic testing must include FISH as
a part of the complete workup as karyotyping alone
may not detect all cytogenetic abnormalities.
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