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ABSTRACT
Background: Myelodysplastic syndromes (MDS) are a group of
clonal hematopoietic stem cell diseases, accounting for < 5% of
all hematologic malignancies in children. MDS is characterized by
cytopenia, dysplasia in one or more of the major myeloid lineages,
ineffective hematopoiesis, and recurrent genetic abnormalities.
Approximately 30% of patients with MDS show progression to
AML within a few months up to several years. This is an MDS case
report in children who have undergone Acute Myeloid Leukaemia
transformation with Myelodysplasia-Related Changes (AML-MRC).
Case Report: A 16-year-old boy came to the Emergency
Department of Sanglah General Hospital with a complaint of pain
and swelling in both knees and joints since last month. Fatigue and
fever happened a week before admission. Previously, he had been
hospitalized twice with the same symptoms. Physical examination

revealed pale conjunctiva with pancytopenia in the laboratory
result. A blood smear showed normochromic normocytic anemia,
neutropenia, and thrombocytopenia. Bone marrow aspiration
morphology showed hypercellularity with blast presentation >
10% and multilineage dysplasia > 50% supporting MDS diagnosed
transformation to Acute Myeloid Leukaemia with MyelodysplasiaRelated Changes (AML-MRC). Leukemia phenotyping showed
positive results on CD 33, CD 36 and HLA-DR presenting Monocytic
Lineage.
Conclusion: High degree dysplasia and blast percentage in blood
and bone marrow increase tendency to transform into acute
myeloid leukemia (AML). The diagnose of MDS requires analysis of
blood and bone marrow morphology and cytogenetic analysis as a
recommendation by WHO classification.
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INTRODUCTION
Myelodysplastic syndromes (MDS) are a group of
clonal hematopoietic stem cell diseases characterized by cytopenia, dysplasia in one or more of the
major myeloid lineages, ineffective hematopoiesis,
recurrent genetic abnormalities and increased risk
of transformation into Acute Myeloid Leukaemia
(AML).1-4 Approximately 30% of patients with MDS
show progression to AML within a few months
up to several years. Blast counts and cytogenetic
abnormalities are the major determinants of the
risk for malignant transformation.5,6
Pediatric myelodysplastic syndromes are very
uncommon, accounting for less than 5% of all
hematopoietic neoplasms in childhood.1,2,7-10 When
compared with MDS in adults, the main symptoms
of thrombocytopenia, neutropenia, hypocellular
bone marrow and cytogenetic abnormalities of
chromosome 7 (7q- or monosomy 7) are more
commonly found in children.1-4,8
According to the 2016 WHO classification,
the criteria for refractory cytopenia of childhood
(RCC) diagnosis remained the same; however, MDS
with excess of blasts is now referred to as MDS-EB

and would encompass both pediatric categories
refractory anemia with excess blasts (RAEB) and
refractory anemia with excess blasts in transformation (RAEB-T).1,4,10,11 Some cases were diagnosed in children as acute myeloid leukemia with
20 - 29% blast in the peripheral blood and/or bone
marrow that have myelodysplasia-related changes.
According to the French-American-British (FAB)
classification, these cases are categorized as refractory anemia with excess blasts in transformation,
where the clinical picture is more like MDS than
AML.1
The minimum criteria for the diagnosis of
MDS should include at least 2 of the following:
(1) sustained unexplained cytopenia (neutropenia, thrombocytopenia, or anemia) (2) bilineage
morphological myelodysplasia, (3) acquired clonal
cytogenetic abnormality in hematopoietic cell, (4)
increased blasts ( > 5%).2,9
Acute myeloid leukemia with myelodysplasia-related changes (AML-MRC) is a heterogeneous
disorder defined by morphologic, genetic, or clinical features. AML-MRC primarily occurs in elderly
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patients; it is rare in children. Xu et al., in their
retrospective analysis study, reported only 0.9% of
155 patients were diagnosed with AML-MRC with
a history of MDS or MDS/MPN sole.12 AML with
multilineage dysplasia represents 25 - 35% of AML
cases.1 By definition, the diagnosis of AML-MRC
requires the presence of at least > 20% blast in the
peripheral blood or bone marrow with morphological features of myelodysplasia, or occurring in
patients with a prior history of a myelodysplastic
syndrome (MDS) or myelodysplastic/myeloproliferative neoplasm (MDS/MPN), the absence of
any of the recurrent genetic abnormalities seen in
AML, and the absence of a history of cytotoxicity
or radiation therapy for an unrelated disease. Based
on morphological features, AML is classified as
AML-MRC if dysplasia occurs in ≥ 50% of cells in
at least two hematopoietic lines.1,13 AML―MRC
generally has a poor prognosis, with a lower rate of
complete remission than in other AML subtypes.
Cases with myelodysplasia and blasts less than 20%
require regular monitoring of peripheral blood
counts and bone marrow morphology for changes
suggesting disease progression to overt AML.1,13
This is an MDS case report in children who have
undergone acute myeloid leukemia transformation
with myelodysplasia-related changes (AML-MRC).

CASE REPORT
A 16-year-old boy came to the Emergency
Department of Sanglah General Hospital on 16
July 2018, with pain and swelling in both knees
and joints since one month ago, accompanied by

fatigue and fever. Previously, he had been hospitalized twice with the same symptoms. There was
no history of cytotoxicity or radiation therapy
with this patient. Physical examination revealed
pale conjunctiva, swelling at both wrists, shoulder,
knee, and ankle joint. A complete blood count
showed pancytopenia (Table 1). A review of peripheral blood smear showed 19% circulating blast,
normochromic normocytic anemia, neutropenia
and thrombocytopenia (Figure 1). Bone marrow
aspiration demonstrated hypercellular marrow
(Figure 3). Erythropoiesis activity increased.
Dyserythropoiesis was seen (intercytoplasmic
bridging, multinucleation, and karyorrhexis).
Granulopoiesis activity also increased, with 30%
myeloblast and 27% monoblast. Megakaryopoiesis
was adequate in cellularity with dysmegakaryopoiesis presented as a micro-megakaryocytic and
hypolobated megakaryocytes. Leukemia phenotyping showed positive results on CD 33, CD
36 and HLA-DR presenting monocytic lineage.
Urinalysis results showed haematuria and proteinuria (Table 3). Procalcitonin examination results
increased (Table 2). On further examination, it
was found that the patient had been in contact for
one year with his friend who died of tuberculosis.
Examination of Interferon Gamma Release Assays
(IGRA) found negative results (Table 2). After
several days of hospitalization, the patient’s condition became worse; on day-10, the patient became
unconscious, and a few hours later the patient died.
At the first admission to Sanglah General
Hospital (8 June 2018), complete blood tests
showed pancytopenia and elevated ESR (Table 1).

Table 1 Complete blood count result
Parameter

8/6/18

10/6/18

16/7/18

16/7/18/

18/7/18

Reference range

WBC (103/μL)

2.31

2.26

7.99

9.32

9.87

4.1-11.0

Neu (%)

32.79

32.59

34.22

35.89

26.70

47-80

Lym (%)

62.69

63.98

32.50

28.96

37.97

13 – 40

Mono (%)

3.71

2.69

28.62

30.54

32.17

2.0-11.0

Eos (%)

0.10

0.40

1.11

0.95

0.87

0.0-5.0

Baso (%)

0.72

0.35

3.55

3.66

2.28

0.0-2.0

RBC (106 /µL)

2.62

2.76

3.51

3.51

3.14

4.5-5.9

Hb (g/dL)

7.60

8.05

8.95

8.95

7.46

13.5-17.5

Hct (%)

23.58

24.70

29.35

30.05

26.72

41.0-53.0

MCV (fL)

89.94

89.43

83.69

85.57

85.17

80.0-100.0

MCH (pg)

29.00

29.13

25.52

25.50

23.77

26.0-34.0

MCHC (g/dL)

32.25

32.57

30.50

29.80

27.91

31-36

RDW (%)

22.25

21.34

17.96

17.79

18.49

11.6-14.8

PLT(10 /µL)

62.18

68.34

112.80

102.60

34.31

ESR

55.1

3
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Table 2 Immunoserology result
Parameter

10/6/18

ASTO

Negative

26/6/18

20/7/18

Reference range
Negative
(< 200 IU/ml)

RF
ANA IF

18/7/18

8

< 8 IU/ml

Negative

< 1:100

Procalcitonin

1.57

IGRA

< 0.15 ng/ml
Negative

Negative

Table 3 Urinalysis result
Parameter

17/7/18

Reference range

1.004

1.003-1.035

Cloudy

Clear

Urine dipstick
Spesific gravity
Clarity
pH

6.50

4.5-8

Negative

Negative

Nitrite

Negative

Negative

Protein

(1+) 30 mg/dL

Negative

Glucose

Negative

Negative

Ketones

Negative

Negative

(1+)

Negative

Urobilinogen

Normal

Negative

Bilirubin

Negative

Negative

Yellow

p. yellow-yellow

WBC

3

≤ 2/ Hpf

RBC

5

≤ 2/ Hpf

WBC

Blood

Color
Urine sediment

Epithelial cell
Squamous

7

Cast

Granular

Bacteria

Bacteria +

Table. 4 Clinical chemistry result
Parameter

8/6/18

Reference range

BUN

12.30

8.00-23.00 mg/dL

Creatinine

0.45

0.50-0.90 mg/dL

AST/SGOT

25.4

11.00-30.00 U/L

ALT/SGPT

28.70

11.00-50.00 U/L

Gamma GT

56

11.00-49.00

Total Protein

6.1

6.40-8.30

Albumin

3.4

3.40-4.80

Globulin

2.1

3.2-3.7

Alkaline phosphatase (ALP)

134

53-128 U/L

8.2

8.80-23.00 mg/dl

59.91

0.00-5.00 mg/L

Calsium
CRP quantitative

360

Sodium

140

136-145 mmol/L

Potassium

2.74

3.50-5.10 mmol/L

Chloride

96.2

96-108 mmol/L
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increased Alkaline Phosphatase, and C-Reactive
Protein (CRP) and hypokalemia (Table 4). ASTO
and ANA-IF showed a negative result, while a
Rheumatoid Factor (RF) examination obtained
eight positive results (Table 2).

DISCUSSION

Figure 1 Peripheral blood smear (17 July 2018). (A) blasts; (B) circulating
megakaryoblast

Figure 2 Bone marrow aspirate (16 June 2018). (A,D) micro-megakaryocytic;
(B,C) intercytoplasmic bridging; (E,F) multinucleation

Figure 3 Bone marrow aspirate (17 July 2018). (A) hypercelluler; (B,C,D)
blast (monoblast and myeloblast); (E,F,G) multinucleation, megaloblastoid changes, karyorrhexis; (H) dysplasia megakariocytes
A blood smear showed normochromic normocytic
anemia with leukopenia and thrombocytopenia.
Bone marrow aspiration showed normocellular
smear. Erythropoiesis activity increased (63% of
all nucleated cell / ANC) with 12% cell dysplasia (intercytoplasmic bridging, multinucleation,
and karyorrhexis). Megakaryocytic dysplasia was
also seen, presented as a micro-
megakaryocytic
(Figure 2). Clinical chemistry result showed
Published by DiscoverSys | Bali Med J 2019; 8(2): 358-362 | doi: 10.15562/bmj.v8i2.1406

Myelodysplastic syndromes (MDS) are a heterogeneous group of hemopoietic clonal disorders
characterized by ineffective hemopoiesis due to
abnormal “dysplastic” cell morphology. These
disorders have an increased tendency to transform
into acute leukemia. Clinical signs and symptoms
are generally associated with peripheral cytopenia.
About 20% of patients are asymptomatic and diagnosed during routine laboratory screening. Most
patients have clinical symptoms associated with
anemia, such as weakness and fatigue. Infection in
patients with MDS is associated with the occurrence
of neutropenia. Skin and mucosal bleeding are
caused by thrombocytopenia or platelet dysfunction.2,6-8 Some clinical and variable characteristics
are associated with prognosis in MDS. Number of
blast cells, increased fraction of cells with CD 34+
in the bone marrow and peripheral blood, degrees
of progenitor cell dysplasia and degree of cytopenia indicate a worse prognosis and increased risk
of transformation into acute myeloid leukemia.
Cytogenetic abnormalities, namely chromosome
abnormalities 7 and 5, are associated with a poor
prognosis.13,14 Bone marrow evaluation is the gold
standard in diagnosing MDS, especially in developing countries, because cytogenetic analysis and
immunophenotyping are only available in some
hospitals and are relatively expensive.
The minimum criteria for the diagnosis of
MDS should include at least 2 of the following:
(1) sustained unexplained cytopenia (neutropenia, thrombocytopenia, or anemia) (2) bilineage
morphological myelodysplasia, (3) acquired clonal
cytogenetic abnormality in hematopoietic cell,
(4) increased blasts (> 5%).2,9
In this case, at the second admission to the
hospital, the patient’s CBC showed leukopenia,
anemia, and thrombocytopenia. Blood smear found
normochromic normocytic anemia with leukopenia and thrombocytopenia. Bone marrow aspirate showed normocellular smear. Erythropoiesis
activity increased (62.9% of all nucleated cell /
ANC) with 12.5% cell dysplasia (intercytoplasmic
bridging, multinucleated normoblast, karyorrhexis). Megakaryocytic dysplasia was also seen,
presented as a micro-megakaryocytic. From all of
these features, it was concluded as myelodysplastic
syndrome (MDS).
361
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According to the 2016 WHO classification, the
criteria for diagnosing AML-MRC are as follows:
(1) ≥ 20% blast on peripheral or bone marrow
blood, (2) there is one of the following: a history
of MDS or myelodysplastic syndromes/myeloproliferative neoplasm, cytogenetic myelodysplastic
syndrome, multilineage dysplasia. (3) Patients do
not have a history of cytotoxic or radiation therapy for unrelated diseases and do not have specific
genetic abnormalities of acute myeloid leukemia
(AML) with recurrent genetic disorders.1 Based
on morphological features, AML is classified as
AML-MRC if dysplasia occurs in ≥ 50% of cells in
at least two hematopoietic lines.1,12
At the third admission to hospital, the patient’s
CBC showed neutropenia, anemia, and thrombocytopenia. A peripheral blood smear showed 19%
myeloblast, normochromic normocytic anemia,
neutropenia, and thrombocytopenia. Bone marrow
aspirate showed hypercellular smear with increased
granulopoiesis activity, and the proportion of
myeloblast and monoblast were 30% and 27%
respectively. There was megakaryocyte dysplasia
(blast cell with basophilic cytoplasm and blebbing/
irregular protrusion in the cytoplasm (micro-megakaryocytic) and hypolobated megakaryocytes.
Leukemia phenotyping was also evaluated in this
patient, who showed positive markers on CD33,
CD36, and HLA-DR, with the impression of monocytic lineage, and suspicion towards AML-M5 DD /
AML-M7. Based on all the findings, it can be established that this patient had acute myeloid leukemia
with myelodysplasia-related change.
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