Refractory anaemia terminating in a combined
lymphoproliferative and myeloproliferative disorder
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We report a case of non-sideroblastic refractory anaemia which evolved to a double
lymphomyeloproliferative disorder. At presentation, bone marrow appearances and peripheral
blood pancytopenia without myelomonocytosis were consistent with a diagnosis of nonsideroblastic refractory anaemia. Subsequently, the patient developed pronounced
myelomonocytosis and lymphocytosis with prolymphocytes. Light and transmission electron
microscopy as well as surface marker studies were compatible with a diagnosis of prolymphocytic
transformation of chronic lymphocytic leukaemia/prolymphocytic leukaemia associated with
myelomonocytic leukaemia. The pathogenesis of such double lympho-myeloproliferative disorders is discussed in the light of the evidence for common lymphoid and myeloid progenitor cells
and some recent advances in the immunology of the myelodysplastic syndromes.

SUMMARY

congestive cardiac failure and had been found to be
anaemic. Treatment with iron resulted in no
improvement in her anaemia. Two weeks before
admission an episode of gout was treated with
phenylbutazone. Her medical history contained
nothing of note apart from chronic bronchitis. There
was no history of chemotherapy or radiotherapy or
excessive exposure to radiological investigations.
Physical examination on admission revealed a
pale but fit woman with ecchymoses on both legs
and abdomen, a soft systolic murmur at the apex,
diffuse rhonchi over both lungs, and mild bilateral
ankle oedema. There was no lymphadenopathy;
liver and spleen were not enlarged. Results of
biochemical investigations on admission were as follows: haemoglobin concentration 7.7 g/dl, mean cell
volume 92fl, reticulocytes < 1%, white cell count 4 9
x 109/l (differential count: neutrophils 27%, lymphocytes 71%, eosinophils 2%), platelet count 97 x
109/1. Red cell folate and a serum biochemical survey were normal except for a creatinine concentration of 181 ,umol/l (normal 50-120). A chest radiograph showed an increased heart size and degenerative changes in the thoracic spine. A sternal bone
marrow aspirate (Fig. 1) exhibited the following: a
Case report
considerably increased cellularity with moderate
An 80 year old woman presented in July 1982 with a dyserythropoiesis, including prominent megaloblassix month history of fatigue, dyspnoea, epistaxis, toid changes; granulopoietic precursors were hypoand easy bruising. In May 1982 she had developed granular and dysplastic with frequent monocytoid
forms; megakaryopoiesis was reduced; sideroblasts
were present in normal numbers; ringed forms were
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Non-sideroblastic refractory anaemia is a myelodysplastic syndrome characterised by peripheral blood
cytopenia involving one or more cell lines, normal or
increased bone marrow cellularity with fewer than
5% blasts, and absence of ringed sideroblasts.'
Patients are middle aged or elderly; median survival
is about 36-40 months,2 although some patients
have survived more than 20 years.3 Death supervenes after infective or haemorrhagic complications2
or as a consequence of transfusion induced
haemosiderosis.4 Acute non-lymphocytic leukaemia
and myelomonocytic leukaemia develop in about
30% of the patients.23
The simultaneous occurrence of a lymphoproliferative and myeloproliferative disorder in the
same patient is well recognised.5 However, the
association of myelomonocytic leukaemia with a
prolymphocytic transformation of chronic lymphocytic leukaemia/prolymphocytic leukaemia, as
well as the evolution of non-sideroblastic refractory
anaemia to a mixed lymphomyeloproliferative
dyscrasia, have not, we believe, been described
previously.
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Fig. 3 Peripheral blood prolymphocytes with prominent
nucleoli.
Fig. 1 Bone marrow aspirate at presentation showing
dysplasia of the myelo-erythroid series.
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well until December 1983, when she received blood
transfusions on four occasions.
Throughout this period the spleen enlarged
slowly, and in December 1983 it could be felt 6 cm
below the costal margin. At no time was there palpable lymphadenopathy. The haematological course
over the same period was characterised by a progressive increase in the white cell count (Fig. 2) and
the appearance of prolymphocytes in the peripheral
blood (Fig. 3). A leucocyte alkaline phosphatase
score was 0%, 2%, and 2% on three different occasions. Urine lysozyme was 4 9 units in December
1983 (normal <1). Subsequent bone marrow aspirates, apart from showing moderate lymphocyte
infiltration and some prolymphocytes and monocytes, remained substantially unaltered (Table). In
January 1984 her health deteriorated rapidly, and
this coincided with a rapid increase in the white cell
Bone marrow differential counts
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Fig. 2 Haematological course since presentation.

10
8
10
30
5
1
8
7
-

Lymphocytes
Prolymphocytes
Normoblasts
Orthochromatic 10
Polychromatic
6

4
Basophilic
Pronormoblasts Myeloid:erythroid 3-3:1
ratio

4
3
15
19
8
2
4
26
5

6
7
1
-

3-6:1

10
6
12
11
7
1
3
23
4
9
10
3
1
2:1

9
11
14

13
10
4

5
20
5
4
2
2
-

7-9:1

J Clin Pathol: first published as 10.1136/jcp.38.3.297 on 1 March 1985. Downloaded from http://jcp.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

298

J Clin Pathol: first published as 10.1136/jcp.38.3.297 on 1 March 1985. Downloaded from http://jcp.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

.Ha_TSeB9@;o^X]rwyflZ>i!Dn{j8,G_-t§.0w^EZ;-|eRpi,1t_.:°a8I'S2XHMB|*ol[4>

Refractory anaemia terminating in a combined lymphoproliferative and myeloproliferative disorder
299
Enno et al,6 although some clinical, morphological,
and immunological features were in common with
features of prolymphocytic leukaemia. The lack of
lymphadenopathy and the absence of a chronic
phase of chronic lymphocytic leukaemia fits with a
diagnosis of prolymphocytic leukaemia,' while the
progressive increase in prolymphocytes in the
peripheral blood is suggestive of prolymphocytic
transformation of chronic lymphocytic leukaemia.6
Prolymphocytes from prolymphocytic leukaemia
and prolymphocytic transformation of chronic lymphocytic leukaemia are morphologically identical
both on light microscopy and on transmission electron microscopy.68
The affinity for FMC7 monoclonal antibody is
compatible with a diagnosis of both prolymphocytic
transformation of chronic lymphocytic leukaemia
and prolymphocytic leukaemia.9 The low proportion
of mouse rosettes is a typical finding of prolymphocytic leukaemia,'0 although a reduction of this
marker may parallel the increase of prolymphocyte
count in some cases of prolymphocytic transformation of chronic lymphocytic leukaemia (D Catovsky;
personal communication). The lymphoproliferative
disorder in this patient showed clinical, morphological, and immunological features of both prolymphocytic leukaemia and prolymphocytic transformation of chronic lymphocytic leukaemia. It may
,.
gvg s
indeed represent a transitional form between B cell
chronic lymphocytic leukaemia and B cell prolymFig. 4 Peripheral blood fim showing granulocytic
phocytic leukaemia as previously suggested.9 It is
precursors, monocytes, and prolymphocytes.
possible that in the absence of the pre-existing
count (Figs. 2 and 4). Surface markers studies of refractory anaemia the lymphoproliferative disorder
Ficoll enriched mononuclear cells showed: surface would have manifested itself at a later stage with a
marker immunoglobulin 66%; K-chains 6%; full blown picture of prolymphocytic leukaemia.
Pronounced monocytosis and neutrophilia are
X-chains 75%; mouse rosettes 3%; FMC7 monooften
encountered in haematological and nonclonal antibody reactive cells 49%. Transmission
electron microscopy confirmed the presence of typi- haematological malignancies." The leucocyte
alkaline phosphatase score is usually normal in
cal prolymphocytes.
myelomonocytosis associated with neoplastic disorChemotherapy with vincristine and prednisolone ders,'2
and is generally low in myelodysplastic synwas started on 1 February 1984, but the white cell
count continued to rise and reached 370 x 109/l on drome and myelomonocytic leukaemia,'3 as was the
20 February. The patient suffered a cerebrovascular case in our patient. Furthermore, a range of transiaccident and died the following day. Postmortem tional forms from myelodysplastic syndrome to
chronic, subacute, and acute myelomonocytic
examination was not performed.
leukaemia can be found in the same patient.'4 Persistently low blast counts in our patient's bone marDiscussion
row rules out acute myelomonocytic leukaemia.
The pathogenesis of such mixed lymphoThe initial diagnosis of non-sideroblastic refractory myeloproliferative disorders is obscure. While their
anaemia in our patient was based on peripheral simultaneous occurrence may be fortuitous, the eviblood cytopenia, hypercellular bone marrow, and dence for the existence of a pluripotent stem cell
absence of ringed sideroblasts. The subsequent lym- common to both lymphoid and myeloid progenies
phoproliferative disorder showed the morphological suggests the possibility of a monoclonal origin.'5 The
features of prolymphocytic transformation of assumption of a monoclonal derivation would
chronic lymphocytic leukaemia as described by require the presence of common cell markers, such

our case.

We thank Dr PP Anthony and Dr D Catovsky for
useful discussion and Dr MF Greaves for the
immunological studies. We also thank Mr I Jury for
the electron micrographs and Mrs K Sampson for
the preparation of the manuscript.
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as identical chromosome abnormalities or identical
glucose-6-phosphate dehydrogenase isoenzymes in
both cell lines. Prchal et al'6 described a case of
myelodysplastic syndrome with no associated lymphoproliferative disorder in which both lymphoid
and myeloid cell populations possessed identical
glucose-6-phosphate dehydrogenase isoenzymes.
The lymphoid cells in this case, although originated
from a neoplastic cell progenitor, did not express
their neoplastic potential in a disorderly proliferation. It is possible that a further tumorigen stimulus
is needed for the onset of the second malignancy and
the role of lymphohaematopoietic autostimulatory
growth factors cannot be excluded.'" It has been
suggested that immunological defects secondary to
the lymphoproliferative disorder might predispose
to the myeloid malignancy.5 In our case the clinical
and haematological findings of myelodysplastic syndrome had preceded the onset of the lymphoproliferative disorder. An impaired immune surveillance is well documented in elderly subjects'8 while
decreased natural killer cell activity has recently
been shown in patients with myelodysplastic syndromes.'9 A complex immunological defect might
therefore have triggered the second malignancy in

