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Haematological features of primary myelodysplastic
syndromes (PMDS) at initial presentation: a study of
118 cases
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SUMMARY The haematological features of 118 cases of primary myelodysplastic syndromes
(PMDS) were reviewed to see how these could be related and classified according to the recent
FAB proposals. A majority of the cases were elderly who presented with a macrocytic or nor-
mocytic anaemia and reticulocytopenia. Cases of acquired idiopathic sideroblastic anaemia
(AISA) usually had normal leucocyte and platelet counts, erythroid hyperplasia, marked
dyserythropoiesis and more than 20% ringed sideroblasts. Cases of refractory anaemia with
excess of blasts (RAEB) had frequent neutropenia and thrombopenia usually with prominent
dysgranulopoiesis and dysthrombopoiesis. Refractory anaemia or refractory cytopenia appeared
morphologically to be a heterogeneous group. Leukaemic transformation did not occur in any of
these 16 cases of AISA whereas six of the 34 cases of RAEB transformed into acute leukaemia.
It appears that the cases of PMDS present with well defined haematological features which
permit recognition of different groups; these latter groups appear to be morphologically and
prognostically distinct.

A group of primary haematological disorders which
may precede or predispose to the development of
acute leukaemia, have been described in the
past under different names including refractory
anaemia with or without sideroblasts,' 2 refractory
anaemia with excess of blasts,3 smoldering
acute leukaemia,4 preleukaemia,5 preleukaemic
states' and preleukaemic syndrome.7 These are now
grouped under the term myelodysplastic syndromes
(MDS). A variable incidence of leukaemic trans-
formation and prognosis, have been reported among
each of the various subgroups'3 -for example, the
incidence of leukaemic transformation in acquired
idiopathic sideroblastic anaemia (AISA) has been
reported to vary from 7 to 25%.1" Since these dis-
orders have a wide range of morphological features,
the variable prognosis reported, may be related to
differences, in part to the diagnostic criteria em-
ployed for defining and subgrouping the various
MDS. The recent proposals'4 ,s have been a lead in
this direction. These proposals need to be substanti-
ated by studies including a large number of cases.
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This report presents the results of such a large series
consisting of 118 cases to see how these cases could
be related and classified according to the above
proposals.

Patients and methods

Data relevant to 118 cases diagnosed as having
MDS on the basis of morphological features and
having up to 20% blasts in the bone marrow were
reviewed. Cases of MDS having between 20 and
30% marrow blasts or Auer rods or 5% or more
circulating blasts (classified as RAEB in transforma-
tion according to 1982 FAB proposals) have been
included in another study'6 consisting of these cases
along with borderline cases of AML, in an attempt
to determine distinguishing features of these two
groups. During the same period, 20 cases of MDS,
secondary to chemotherapy or radiotherapy or both
and 12 cases with associated myelofibrosis were also
seen. The haematological and clinical features
including prognosis of a majority of these cases have
been published previously'7 "I and therefore these
were not included in this study. Another 10 cases of
MDS in which the poor bone marrow cellularity on
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aspirate could not be confirmed by bone biopsy were
excluded from the present study. In the latter cases
the bone marrow aspirate specimen was considered
to be inadequate for judging the cellularity and
the morphological features. Cases having dys-
myelopoiesis secondary to vitamin B,2 or folic acid
deficiency were not considered for the present study.
The slides on all cases were reviewed by three
observers (SKJ, CS & MI) and there was agreement
in the majority of cases. In cases with disagreement
the slides were reviewed and a consensus diagnosis
was considered. The blast cells were divided into
agranular and granular blasts respectively type I and
II, according to the FAB classification (1982).
Routine haematological examinations were per-
formed according to standard methods.'9 20 The
ringed sideroblasts were defined as erythroblasts
containing five or more Prussian-blue positive
granules covering one-third or more of the circum-
ference of the nucleus.2' The percentage of ringed
sideroblasts was calculated from a minimum of 100
erythroblasts counted. The percentage of blast cells
and various other myeloid cells was calculated after
counting at least 300 marrow cells; the count was
repeated in some cases. The haematological data on
all the cases was entered in a microcomputer
(Commodore computer 8032) for analysis. All the
cases included in the present study could be
classified into one of the groups of the recent FAB
proposals.'4 Thus there were 43 cases of AISA OI
refractory anaemia with ringed sideroblasts, 66
cases of RAEB, nine cases of refractory anaemia
(RA) or refractory cytopenia (RC). The nine cases
of RAEB having monocytosis (> 1000/,ul) were not
excluded from this category. The morphological
abnormalities of the haematopoietic cells were rec-
ognised as already described.8 Marked dysery-
thropoiesis was defined as the presence of two or
more of the following morphological abnormalities
in the majority (> 50%) of the erythroblasts: gigan-
tism, multinuclearity, asynchrony of maturation
between the nucleus and cytoplasm, cytoplasmic
vacuolation, karyorrhexis, nuclear budding,
basophilic stippling, Howell-Jolly bodies and
megaloblastic changes.
Marked dysgranulopoiesis was defined by the pre-

sence of prominent degranulation of the majority of
the granulocytes or the presence of two or more of
the following morphological abnormalities in the
majority of the granulocytes: degranulation, abnor-
mal granules, pseudo Pelger anomaly, abnormal
promyelocytes or dystrophic blasts. Dysthrom-
bopoiesis was considered to be marked when major-
ity of the megakaryocytes were morphologically
abnormal (micromegakaryocytes, megakaryocytes
with fragmented nucleus, dystrophic megakaryo-
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cytes). Statistical analysis was performed by means
of the x2 test.

Results

AGE AND SEX
The age and sex distribution of the cases is shown in
the Figure. The age range of the patients at the ini-
tial presentation was 48-95 yr with all but two of
them being more than 50 yr old. Ninety percent of
all the cases were older than 60 yr. The median age
for the groups AISA and RAEB was 75 and 73 yr
respectively. There were 58 men and 60 women.

CLINICAL FEATURES
Symptoms related to anaemia or a routine examina-
tion led to the discovery of the disease in most of the
cases. Haemorrhagic symptoms occurred in seven
cases and infection preceded the discovery in 10
cases. Significant organomegaly was not seen in any
case.

PERIPHERAL BLOOD AND BONE MARROW
FINDINGS
The principal peripheral blood and bone marrow
findings of AISA and RAEB are shown in Tables 1,
2 and 3. Compared to AISA, significantly more
cases of RAEB had Hb < 8 g/dl (p < 0.02), neut-
ropenia < 1P5 x 109/l (p < 0-001), thrombopenia
< 150 x 109/l (p < 0-001), marked dys-
granulopolesis and marked dysthrombopoiesis and
increased number of promyelocytes. On the other
hand, significantly more cases of AISA had mac-
rocytosis > 100 fl (p < 0.001), erythroid hyper-
plasia and marked dyserythropoiesis. No significant
difference was found between the two groups in the
degree of reticulocytopenia (< 40 x 109/l) or
leukopenia (< 4 x 109/l). The mean marrow blast
count in cases of AISA was 2% (2-37 ± 1-09)
whereas for the cases of RAEB, it was 10%
(9.69 ±3.20). Among the cases of RAEB, 17
(26%) had pancytopenia, 30 (45%) had bicytopenia
(18 anaemia + thrombopenia, 11 anaemia + neut-
ropenia, 1 neutropenia + thrombopenia), and 19
(29%) had isolated cytopenia (18 anaemia and 1
thrombopenia). In the bone marrow, morphological
evidence of mild dysgranulopoiesis in seven cases
and mild dysthrombopoiesis in five cases, were
observed in AISA. Morphological abnormalities of
the polymorphonuclear cells in the peripheral blood
were not observed in the group AISA. On the other
hand, 17 cases of RAEB had abnormalities of
polymorphonuclear cells, in the form of degranu-
lated polymorphonuclear cells alone (7 cases) or
with associated Pelger-like anomaly (9 cases); one
case had abnormally large granules in the polymor-
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Age and sex distribution of the 118 cases ofprimary
myelodysplastic syndromes.

Table 1 Principal peripheral blood findings in cases of
AISA

Criteria AISA (43)
No of cases (%o)

1 Haemoglobin (g/dl)

8-10 16 37
10-12 23 54

>12 1 2)
2 Mean corspuscular volume (fl)

<80 0
80-100 10 (23
100-115 30 (70)

>115 3 (7)
3 Mean corspuscular haemoglobin (pg)

<27 0
27-33 10 (25)

>33 30
4 Reticulocyte count (0r/fl)

<40 18 (49
40-80 15 (40

>80 4 (11
5 Leucocyte count (109/l)

<2 0
2- 4 16 (37)
4-10 27 (63
10-12 0

6 Polymorphonuclear count (10/1)
<0.5 0
< 1.5 3 (7)

7 Platelet count (10'/l)
<50 0
50-100 0
100-150 3 (7)
150-400 30 (72)

>400 9 (21
8 Monocyte count (109/1)

> 1 2 (5)
9 Circulating blasts 0

AISA = acquired idiopathic sideroblastic anaemia.

Table 2 Principal peripheral blood findings in cases of
RAEB

Criteria RAEB (66)
No of cases (%)

1 Haemoglobin (g/dl)
<8 17 (26)
8-10 20 (30)
10-12 25 (38)

>12 4 (6)
2 Mean corspuscular volume (fl)

<80 2 (3)
80-100 40 (61)
100-115 18 (27)

>115 6 (9)
3 Mean corspuscular haemoglobin (pg)

<27 7 (11)
27-33 30 (49)

>33 25 (40)
4 Reticulocyte count (109/l)

<40 24 49)
40-80 15 31)

>80 10 20)
5 Leucocyte count (104/l)

<2 0 (12)
2- 4 26 39)
4-10 29 44)
10-12 3 5)

6 Polymorphonuclear count (109/l)
<0-5 1 2)
< 1-5 29 ~45)

7 Platelet count (10'/l)
<50 11 (17)
50-100 18 (29
100-150 8 (13
150-400 20 (32)

>400 6 (9)
8 Monocyte count (109/l)

> 1 9 (14)
9 Circulating blasts 5 (8)
RAEB = refractory anaemia with excess of blasts.

phonuclear cells. Circulating giant platelets were
seen in eight cases of AISA and in 20 cases of
RAEB. Hypochromia, target cells, schistocytes, tear
drop cells, basophilic stippling and circulating ery-
throblasts were seen in a small number of cases of
both groups.

Since the majority of cases of AISA had a long
median duration of survival and needed little if any
supportive therapy apart from occasional blood
transfusions, it was difficult to have a follow-up for
all these cases. However, follow-up varying from 6
months to 64 months was available in 15 cases and
for one case up to 13 yr. Ten of these had a follow-
up of 24 months or more. Acute leukaemia did not
develop in any of these cases. However, acute
myelofibrosis developed as a terminal event after 13
years in one of these. One patient, a known diabetic
died of septicaemia after 24 months follow-up.
Follow-up varying from 2 to 60 months was avail-
able in 34 cases of RAEB. Among these, 15 cases
were followed for more than 1 year and 10 cases for
more than 2 years. Twenty of the cases followed,
died after a period varying from 2 months to 45
months. One patient died of pulmonary embolism
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Table 3 Principal bone marrow findings in the cases ofAISA and RAEB

AISA (43)
No of cases (%)

RAEB (66)
No of cases (%)

Agranular blasts (%)
Absent
1- 5
5-10

10-15
Granular blasts (%)

1- 5
5-10
10-15

Total blasts (%)
(agranular + granular)

0- 5
5-10
10-15
15-20

Promyelocytes (%)
0- 5
5-10
10-15
15-20

Erythroblasts (%)
< 10

10-30
30-50

>50
Ringed sideroblasts (%)
Absent
< 20
20-40

>40
Marked dyserythropoiesis
Marked dysgranulopoiesis
Marked dysmegakarypoiesis

25
18
0
0

43
0
0

43
0

0

0

35
8
0

0

0

32

10

0

0

19
24
38

0
0

(58)
(42

(100)

(81)
(19) (p < 0-001)

(2)(75) (p < 0-001)
(23)

44)
(56)
88) p<0.O1)

p< 0-0001)
p < o-00o

AISA = acquired idiopathic sideroblastic anaemia.
RAEB = refractory anaemia with excess of blasts.

Table 4 Haematological features at initial presentation of the six cases ofRAEB which transformed into acute leukaemia

Hb PMN Platelets CB Marrow blasts Erythro- RS Morphological evidence of lhne from diagnosis
(gldl) (x 1O911) (x 109/1) (%0) blasts (%) (%) to leukaemic

Agranular Granular Dyserythro- Dysgranu- Dysthrom- transformation
poiesis lopoiesis bopoiesis (months)

1 11-4 7590 79 0 2 4 30 13 + + + + + + 45
2 8-1 884 44 1 4 7 33 28 + + + + + + 3
3 9-4 858 27 0 4 8 44 2 + + + + + 23
4 6.8 2130 513 0 9 5 11 0 + + + + + 40
5 8-2 1426 355 0 5 4 32 33 + + + + + 14
6 9-1 2016 31 0 4 2 60 41 + + + + + + 10

PMN = polymorphonuclear cells.
CB = circulating blasts.
RS = ringed sideroblasts.

+ + = marked.
+ = mild to moderate.

within 10 days of diagnosis. Death occurred as a

result of infection (6 cases) and haemorrhage (3
cases). One patient died of cerebrovascular accident
and in three cases the cause of death could not be
ascertained. Leukaemic transformation with conse-

quent death occurred in six cases (18%). Initial
haematological features of these latter six cases are

shown in Table 4.
Seven of the nine cases which were classified as

refractory anaemia or refractory cytopenia were

anaemic; one of these two had isolated neutropenia
and the other had neutropenia and thrombopenia.

The anaemia was macrocytic in seven cases and
normocytic in two. This was associated with
reticulocytopenia in six cases. Leukopenia was

observed in four cases of which three had neutro-
penia. The polymorphonuclear cells were hypo-
granular in two cases. Thrombopenia was observed
in five cases and it was marked (< 50 x 109/l) in
four cases; giant platelets were noted in the
peripheral smear in one case. Rare circulating blasts
and erythroblasts were present in one case each.
Eight of the nine cases had erythroid hyperplasia.
Ringed sideroblasts varying from 3-13% were seen

4
39
20
3

21
40
S

6)

30)
()

611
7)

4)

348)
(8)

(14)

t717

93t

(62
23

48

6)

628(42)

0
36
25
5

11
47
6
2

7
41
15
3

32
21
9
4
19
45
28
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Primary myelodysplastic syndromes

in five of these and the Prussian-blue staining was
negative in four cases. Dyserythropoiesis was a con-
stant feature and was marked in two cases. Dys-
granulopoiesis was variable being absent in three
cases and marked in one case. Dysthrombopoiesis
was present in six cases and absent in three.
Leukaemic transformation occurred in two of these
cases, 26 and 51 months respectively after the diag-
nosis.

Discussion

Myelodysplastic syndromes are characterised by
anaemia, leukopenia or thrombocytopenia, as an
isolated cytopenia or some combination thereof in
the peripheral blood. The bone marrow in these
cases is cellular and shows maturation defect in one
or more of the cell lines. Death occurs in cases as a
result of severe bone marrow insufficiency associ-
ated with or without development of acute
leukaemia, or due to unrelated causes, since these
disorders affect the elderly population.
The exact incidence of these disorders is

unknown; however they do not seem to be infre-
quent. In our institution, in three years (1980-82)
126 new cases of AML were reported as compared
to 65 new cases of PMDS. The majority of cases
(71 %) are above the age of 70 yr with a median age
of 73 yr emphasising that these syndromes occur in a
relatively elderly population.

In the present study, the majority of the cases of
AISA presented with fairly uniform haematological
features characterised by a macrocytic or sometimes
normocytic anaemia, reticulocytopenia, normal
leucocyte and platelet count, erythroid hyperplasia,
marked dyserythropoiesis and more than 20%
ringed sideroblasts. The exact cause for this frequent
macrocytosis observed is unknown. It may be
related to the accelerated production of the ery-
throid cells and thus a shortened maturation time;22
it may also be due to alteration in the metabolism of
RNA and DNA.23 24The defect in DNA synthesis in
AISA, however, is not in the thymidylate synthesis,
as in vitamin B,2 and folic acid deficiency.25 Throm-
bocytosis (> 400 x 109/l) was observed in nine
cases and only two of these had more than
500 x 109/l platelets. A higher percentage of cases
of AISA with platelet count > 500 x 109/l has been
reported in two earlier studies.9 26 Moreover, unlike
the lower mean age reported26 for such cases having
thrombocytosis, the mean age of the nine cases hav-
ing > 400 x 109/l or two cases having > 500 x 109/l
platelets in the present series was not significantly
different from that of the whole group. A mild
(115-140 x 109/l) thrombopenia was observed in
three (7%) cases. A similar (11-8%) or a slightly
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higher (21%) incidence has been reported in two
previous studies.9 26 In AISA thrombocytopenia has
been reported to be a factor of poor prognostic
value'0 26 whereas thrombocytosis has been
regarded as a favourable prognostic factor.'0 26
Though about one-third cases of AISA were

leukopenic (< 4 x 109/l), neutropenia was infre-
quent (7%). A much higher incidence (48%) of
neutropenia has been reported in one large series.9
The occurrence of qualitative and quantitative
abnormalities of the granulocytes and platelets in a
few cases of AISA (a disorder with predominant
erythroid involvement in the majority of the cases)
may be explained by the assumption that it is a
haematopoietic stem cell disorder; the latter has also
been demonstrated by the G6PD isoenzyme studies
in a case of AISA.27 A variable incidence (7-25%)
of leukaemic transformation of AISA has been
reported.9-' lIn a large series encompassing a review
of the literature, this incidence was found to be
10%.1' In the present study, none of the 16 cases
followed for a median duration of 24 months
developed acute leukaemia. This absence of
leukaemic transformation may be due to the small
number of cases. It may also be related to the shor-
ter median duration of follow-up since the median
duration from the diagnosis of AISA to the onset of
leukaemic transformation has been reported to be
four years.9 An additional factor may be the exclu-
sion of cases with 5% or more marrow blasts irres-
pective of the percentage of ringed sideroblasts. The
occurrence of acute myelofibrosis as a terminal
event in AISA has also been reported.2829
Cases of RAEB on the other hand were character-

ised by frequent neutropenia and thrombopenia
with usually prominent morphological abnormalities
of these cell lines. Circulating blasts were uncom-
mon but were seen in five cases. Of the nine cases of
RAEB with monocytosis (> 1 x 109/l) only one had
monocyte count > 2 x 109/l. These cases of RAEB
having monocytosis without associated leukocytosis
were not termed chronic myelomonocytic
leukaemia; the latter term seems more appropriate
for the atypical myeloproliferative disorder affecting
the elderly population and characterised by a
marked leukocytosis with monocytosis, frequent
splenomegaly and skin infiltration and markedly
increased serum and urinary lysozyme activities
(Daniel MT, Flandrin G, unpublished data). A great
majority (83%) of the cases of RAEB were associ-
ated with an increased number of promyelocytes.
This may constitute an additional diagnostic crite-
rion especially when the promyelocytes show mor-
phological abnormalities like numerous coarse or
coalescent granules and several prominent nucleoli.3
Frequent neutropenia and thrombopenia as
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observed in the present study, are also factors indi-
cating poor prognosis.30 Though only six (18%) of
the 34 cases of RAEB transformed into acute
leukaemia (> 30% marrow blasts), another two
cases evolved into what would be termed RAEB in
transformation: one of the latter two cases died at
this stage and the other one is being followed regu-
larly. In addition, the blast count increased to 13 to
17% in another three cases after a period of 4-60
months. In a recent series,'3 using the same diagnos-
tic criteria, the incidence of leukaemic transforma-
tion in RAEB was reported to be 44%. In the same
series the median survival was found to be slightly
longer (14 months) compared to the present series
(11 months). However, it is impossible to exclude
the recruitment bias of cases of RAEB in the pres-
ent series. It may be noted that among the six cases
in the category of RAEB which transformed to
acute leukaemia, three had ringed sideroblasts vary-
ing from 28 to 41%. Classification of these cases as
AISA would result in a different impression about
the prognosis of this group. The prognostic
significance of marrow blasts relative to the ringed
sideroblasts has also been emphasised in another
study3l in which the marrow blast count was found
to be the most highly correlated variable with prog-
nosis in MDS. Another 10 cases with 5% or more
marrow blasts had more than 20% ringed siderob-
lasts. These were, however, classified as RAEB not
only because of an excess of marrow blasts but also
because of the prominent dysgranulopoiesis and
dysthrombopoiesis.

The cases of RA or RC were characterised
by a macrocytic anaemia with associated
reticulocytopenia. Neutropenia and thrombopenia
were frequently associated. The marrow was cellular
and showed varying degrees of dysmyelopoiesis
affecting one or more cell lines. Erythroid hyper-
plasia was seen in almost all cases. Adding to this
variable picture was the absence or the low percen-
tage of the ringed sideroblasts (3-13%). From the
small number of cases in this group, it appears to be
a heterogeneous group that needs to be better
characterised by series consisting of a large number
of cases.

It is apparent that the cases of PMDS present with
well defined haematological features which permit
recognition of different groups. The recognition of
these features and a uniform classification may help
avoid the prevailing confusion regarding the
nomenclature and prognosis of various groups.

The authors thank Professor H Rochant, Head,
Department of Clinical Haematology, for allowing
us to study some of the patients. We are indebted
to Mrs F Magny for typing the manuscript.
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