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MYELODYSPLASIA IN CHILDHOOD
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Two simple statements can be ?iven which reflect our
helplessness with respect to myelodysplasia:

MOS are rare in childhood, but features and course
of disease resemble those in 3dults.

JCMML  should be considered as a pediatric subtype
of MDS, but with a worse prognosis than CMML in adult
patients.

MDS

Myelodysplastic syndrome
JCMML

Juvenile chronic myelomortocytic leukaemia

INTRODUCTION

Myelodysplastic syndrome (MDS) 1is a term rarely used in
pediatric literature. Although the various disease entities
have been defined by the FAB cooperative group /3/, Synonyma
like preleukemic syndrome, subacute or smoldering leukemia,
refractory anemia, childhood monosomy 7 syndroms, juvenile
chronic myelocytic leukemia (JCML), chronic myelomonocytic
leukemia (CMML) are still used for MDS classification.

Other reasons why the pediatrician 1is not so familiar with
this group of diseases are its low incidence, locking awareness
of the problem and the absence of clear diagnostic criteria.
MDS is said to encompass approximately 1-2 \ of acute leukemia
cases /9/. On the other hand JCML accounts for 0,5-2 4 of all
leukemias /3/. It is therefore not surprising that even in the
most recent literature few data are available and only small
series of patients are described /4, 7, 9, 17, 25, 26/.
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There is still a lot of controversy vregarding the
distinction of myeloproliferative from myelodysplastic diseases
and in particular regarding the use of the terms JCML and MDS
/1, 8, 16, 22/. Pediatricians distinguish Ph+ chronic
myelocytic leukemia (CML) (the so called adult type) from the
juvenile type of CML /21/. The latter disease is characterized
by the lack of the Ph chromosome, by its manifestation in
children under 5 years of age, by the presence of
thrombocytopenia, often elevated hemoglobin F(HbF), the poor
response to treatment and by a short survival time (no more
than one or two years).

MYELOPROLIFERATIVE MYELODYSPLASTIC
DISEASES SYNDROMES (FAB)
Fig. 1. FAB French-American-British co-operative Group;
PH+-CML Philadelphia pos./neg. chronic myeloic leuke-
mia ;

CMML chronic myelomonocytic leukemia;
JCML juvenile CML;
JCMML Juvenile CMML;
RA refractory anemia;
RARS refractory sideroblastic anemia;
RAEB RA with excess of blasts;

RAEB-t RAEB in transformation;
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Applying the criteria proposed by the FAB group to define
the MDS subtype CMML, which usually occurs in elderly patients,
the clinical and hematological findings do not resemble those
of JCML. Therefore it seems acceptable to consider JCML a
special form of CMML and to introduce the term juvenile chronic
myelomonocytic leukemia (JCMML) (Fig. 1).

PATIENTS AND METHODS

Clinical and hematolo?ical findings in JCMML

In 1984, Castro-Malaspina et ar /8/ published a survey of 38
patients treated at the Hospital St.Louis in Paris and the
Memorial Sloan Kettering Cancer Center in New York. The age
distribution showed that the majority of these children were
under 4 years at diagnosis, the predominating age being the
first and second year of life. The male sex clearly prevailed.

The main symptoms and clinical findings were failure to
thrive, fever, recurrent infections and bleeding tendency with
anemia. Frequently children showed variable papular and
ekzematoid skin rashes especially of the face. In addition to
generalized lymphadenopathy most of the children presented with
hepatosplenomegaly. The small series collected during the last
8 years in our own institution demonstrated very similar
features (Table 1I).

Hematologically a leukocytosis of wusually not more than
100.000/ul  was characteristic with the presence of immature
granulocytes in the peripheral blood. In all these cases a
monocytosis of over 1500/ul was present. Often few blasts and
red cell precursors in the peripheral blood were encountered,
accomBanied by a low hemoglobin, elevated HbF concentration and
thrombocytopenia. Usually an increase of gamma-globulins and a
higher lysozyme titer are detected in the serum also /8/.
Clinical and hematological findings in MDS

As i1t was mentioned, pediatric experience in MDS 1is very
limited. In the recently published article of Creutzig et al.
/9/ data on 21 children were collected from several
institutions in Germany and Italy. 16 were diagnosed as RAEB in
transformation, 4 as RAEB and 1 as adult type CMML. During the
last 8 years we saw 5 cases in Austria. 1 child had RA, 3 had
RAEB and 1 patient RAEB -t. There was also a clear prevalence
of males, but the disease manifestation occured in a higher age
group than JCMML (Table Il1). The patients® characteristics
resembled those in adults. Long history, not necessarily an
organ involvement and blood pictures of great variability with
or without the presence of blasts. HbF and leucocyte alkaline
phosphatase score were not always pathologic.

Bone marrow findings and chromosomal abnormalities in JCMML and
MDS

Bone marrow cellularity and number of blasts varied
markedly but signs of dysplasia were always present in at least
one of the three cell lineages /7, 9, 25/.
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TABLE 1

Symptoms and clinical findings at diagnosis in JCMML

Symptoms Castro-Malaspina et al Own Pts .
and Clin. (Cancer 54, 675, 1984)
Findings

(N=38) (\N=6)
0 Sex 26 o, 12 ¢ 5d, 1 £
0 Age 0-6 yrs (most < 4 yrs) 3 MTS - 3 3/12 yrs
o Malaise and 23 (60 2 6/6

Failure to thrive
0 Rec. infections 22 (58 W) 5/6
0 Bleeding 19 (50 %) 4/6

o Cutaneous
manifestations 16 (42 » 5/6

0 Lymﬁhadeno—
y

pat 8 (@ v 6/6
0 Hepatospleno-
megaly 34 39 % 6/6

Comparing bone marrow smears of JCMML and MDS we could not
find any striking differences concerning cellularity, number of
blasts and megakaryocytes or cytochemistry. The rsplasia was
more pronounced in MDS and atypical monocytoid cells were more
common in JCMML. In all our cases the immunological phenotyping
showed the prevalence of a myelomonocytic population in JCMML,
as evidenced by the presence of the epitop COwl4 in 25 - 70 4
of cells.

Neither stem cell cultures nor chromosome analyses could
clearly discriminate between both disease groups. As the result
of a clonal defect the colony-forming capacity of all of the
marrow hemopoietic precursor cells is quite low or absent in
the majority of MDS patients in adulthood, this is also true
for the diseases in childhood /13/. Besides an impaired growth
of normal hematopoietic progenitors an excessive proliferation
of monocyte macrophage _colonies in the absence of exogenous
colony-stimulating activity were detected in some cases of
JCMM1 /1, 11/, an observation that was not shared by our small
number of patients.



TABLE 11

Patients characteristics in MDS in childhood

Creutzig et al. (1987)

No of Pts .
Sex

Age (Median)

RA
RAEB
RAEB-t
CMML

Duration of History (VJeeks)
Hepatomegaly

Splenomegaly
Lymphadenopathy

Bleeding

WBC (x 109/1)

Hemoglobin (g/dl)
Platelet Count (x 109/1)
Blasts (%)

Fetal hemoglobin -
Lap* Score i,

* leucocyte alkaline phosphatase

1 median

21
12 rf 9 j

2-17 yrs
(11 2/12 yrs)

4
16
1

1 - 32 (10)1
12/21 (57 %
4721 (19 %
5/21 (24 %)
8/21 (38 %)

0,8-27,0 (5,5)}
3,8-12.9 (7.891
6 -141 (371

1-26

5/ 9 (56 %)
3/ 9 (33 o

Own Pts.

5
4 d*
4 8/12 - 14

1
3
1

3-24
2/5
3/5
3/5
1/5

1o
11/12 yrs

(8)1

pooyp1yd ul eisepdsApogaAp
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Qut of 6 patients with JCMML one patient each showed a
monosomy 7 and a trisomy 8, one further patient develoEed a 7p+
anomaly in blast crisis. Two out of 5 patients with MDS had
also a monosomy 7 and one patient a 11 g - deletion.

Surveying the data in the literature, there is a surprising
similarity of chromosomal abnormalities detected in MDS and
JCMML /9, 12, 14, 15, 19, 27/. In both disease groups monosomy
7 and trisomy 8 are most frequently encountered. So far it
seems unlikely that other possible changes are typical for one
or the other group (Table I11I).

TABLE 111

Chromosome anomalies in childhood MDS

MDS

No Anomalies (Approx. 40 %)
Monosomy 7

Trisomy 8

Other changes (5qg-, Ilg, 18g-)

O O O o

JCMML

No anomalies (~ 80 4)

Monosomy 7

Trisomy 8

Other anomalies

(chromosomes 1, 3, 5, 3, 15, 17, Y)

O O O O

DISCUSSION

Prognosis and treatment

The prognosis of JCMML is poor. 26 out of 38 patients in the
series of Castro-Malaspina et al. /8/ died within 2 years,
irrespectively of the treatment (25 of them had received
chemotherapy). Only 12 patients survived more than 2 years. The
development of acute leukemia was the cause of death in 11
patients. We had a similar experience in our small group of
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patients: 4 out of 6 died between 5 and 45 months after
diagnosis due to progressive disease and/or therapy related
septicemia (median 15 months). AlIl had received several
treatment schedules, 3 children were also splenectomized. In 3
patients, alfa-Interferon (alfa-INF)- treatment was
unsuccessful except for a transient response of 4 months in one
case /20/. Two children are living with stable disease 5 and 12
months, respectively, after diagnosis.

The survival statistics clearly show the bad prognosis of
MDS in childhood. Only 5 out of 21 patients in the cohort of
Creutzig et al /9/ were alive between 16 to 69 months after
diagnosis (3 of them in complete remission) and the median
survival was 20 months (1-69+ months). The benefit of intensive
chemotherapy vremains doubtful in these series. 2 out of 5 of
our own patients developed a leukemic transformation 5 and 7
months, respectively, after diagnosis. 2 children died after a
survival time of 2 and 22 months, respectively 3 patients are
in stable disease without treatment 1, 1 and 23 months after
diagnosis.

So far it 1is not clear what Kkind of treatment can be
recommended in JCMMI and MDS /23/. Clinical observation without
chemotherapy but with support of blood products seems to be the
treatment of choice. The median time until progression in the
entire group of Creutzig et al /9/ was 12 months (range 1-21
months). A low dose chemotherapy with 6-mercaptopurine or
cytosine arabinosid did not show convincing results /5, 7, 9/.

Intensive chemotherapy may be of certain value for inducing
remission (generally of short duration) 1in progressive disease
/6, 9, 24/. 11 out of 21 patients in the series of Creutzig et
al. /9/ were treated with intensive chemotherapy, 6 of them
achieved complete remission. Only casuistic experiences are
reported with alfa-INF up till now /10, 20/. Only one of our 3
patients showed a transient response at a dose of 2 x 106 U/day
s.c. Allogenic matched bone marrow transplantation 1is certainly
the treatment of choice for eliminating the underlying stenm
cell defect.
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Approximately 30 patients including children with MOS have

been transplanted since 1979, two third of which are still in
remission /2/.

10.
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