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MDS in children is a rare group of hematopoietic 
stem cell clonal disorder, with an annual incidence 
of 1 to 4 cases per million. Some peculiarities of MDS 
in childhood are associated with previous exposure 
to cytotoxic agents, hereditary bone marrow failure 
syndromes, or genetic predisposition syndromes.1

HLA typing and the search for a compatible donor 
must be carried out upon diagnosis, for all patients. 
When the potential donor belongs to the family, it 
is important that the same genetic changes present 
in the patient are ruled out, in addition to the com-
plete hematological evaluation with complete blood 
count, myelogram, bone marrow biopsy and karyo-
type, to rule out incipient MDS.2

REFRACTORY CYTOPENIA OF CHILDHOOD

It is the most common subtype of MDS in the pedi-
atric population. In contrast to adults, who usually 
have isolated anemia, hematological manifestations 
in children often include thrombocytopenia and/or 
neutropenia.3

Patients without an unfavorable karyotype can keep 
the disease stable for a long time. Thus, in the ab-
sence of transfusion dependence or severe neutro-
penia, a careful observation strategy without treat-
ment is recommended.1,4,5

Allogeneic HSCT, with the best available donor, is in-
dicated in the following situations:

a) Presence of monosomy of chromosome 7 or de-
letion of the long arm of chromosome 7, due to 
the high risk of progression to more advanced 
forms of the disease and acute myeloid leuke-
mia (AML);1,4,6 

b) Complex karyotype (3 or more chromosomal 
aberrations, at least one structural), despite the 
unfavorable prognosis even with HSCT;1,4,7 

c) Sustained neutropenia (< 1000/mm3) or need 
for transfusion.1,3

Patients with hypocellular bone marrow and with-
out an unfavorable karyotype can benefit from a re-
duced intensity conditioning regimen. For the oth-
ers, a myeloablative regimen is indicated.8,9

In the absence of a suitable donor, immunosuppres-
sive treatment with ATG and cyclosporine may be an 
option for patients with hypocellular bone marrow, 
without a bad prognosis karyotype. However, these 
patients remain at risk of relapse and clonal evolu-
tion and need careful surveillance.10,11

REFRACTORY ANEMIA WITH RING 
SIDEROBLASTS

In children with refractory anemia with ring sidero-
blasts and the presence of cell vacuolization, it is 
essential to investigate mitochondriopathies. If this 
diagnosis is confirmed, there is no indication for 
performing HSCT, as hematological changes regress 
spontaneously over time and transplantation does 
not change the sad natural history of the disease.2

ADVANCED MDS

The treatment of children diagnosed with MDS with 
excess blasts, with or without signs of transformation 
and with evolutionary AML of MDS remains a major 
challenge. Allogeneic HSCT is the only curative treat-
ment, although the data published in the literature 
generally include a small number of patients, heter-
ogeneously transplanted.1,4

In the largest cohort of children with advanced MDS 
reported to date, the European group (EWOG-MDS) 
demonstrated an overall 5-year survival of 63% in 97 
patients undergoing allogeneic HSCT with the same 
myeloablative conditioning regimen (busulfan, cy-
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clophosphamide and melphalan). Age over 12 years 
at HSCT, interval between diagnosis and HSCT over 
4 months and occurrence of acute or chronic GvHD 
were associated with increased transplant-related 
mortality (TRM). Patients with evolutionary AML of 
MDS had high rates of relapse.7 

A more recent update of the EWOG-MDS data, with 
the same conditioning regimen mentioned above, 
showed a decrease in TRM, particularly in the adoles-
cent subgroup. The update also showed that event-
free survival for patients who received a transplant 
from an identical HLA sibling or from an unrelated 
HLA donor in high resolution 9/10 or 10/10 was simi-
lar.1,4 The presence of a complex karyotype is strong-
ly associated with a poor prognosis.12

Pre-HSCT treatment remains a controversial issue. If, 
on the one hand, it would be desirable to reduce the 
percentage of blasts, on the other hand, the use of 
chemotherapy has been associated with significant 
toxicity. In addition, there is little data on the best 

scheme to be used. The European group suggests 
that intensive chemotherapy should not be used 
routinely, however, 1 cytoreductive chemotherapy 
cycle can be considered for children with3 20% of 
bone marrow blasts, in an attempt to reduce relapse 
after HSCT.1 There is little data on the efficacy of hy-
pomethylating agents in pediatric MDS, but 2 ret-
rospective studies with a small number of patients 
have pointed to a possible role of azacitidine as a 
pre-HSCT bridge.13-14

MDS SECONDARY TO THERAPY

Specific reports of children with MDS and AML sec-
ondary to therapy generally include a limited num-
ber of patients. Allogeneic HSCT is indicated, but 
the evolution is generally unfavorable, with overall 
survival between 13 and 35%, despite HSCT. 1,4,15,16 A 
short time between diagnosis and HSCT was iden-
tified as an important factor for better survival of 
these patients.17 

 

HSCT indication Allogeneic 
HSCT

Autologous
HSCT Notes

Refractory cytopenia of childhood C N

For patients without unfavorable karyotype, without 
transfusion dependence or severe neutropenia, a 
careful observation strategy without treatment is 

recommended.

Advanced MDS S N

MDS secondary to therapy S N

S: Standard of care

C: Standard of care, clinical evidence available

R: Standard of care, rare indication

D: Developmental

N: Not generally recommended
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