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MDS or M6: The dilemma in classifying early leukemias
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Early leukemias are difficult to diagnose, even
harder to classify, particularly in a time when classi-
fication ever evolves. Right after the revised WHO
Classification of Tumors of Haematopoietic and Lym-
phoid Tissues had published in 2008, I encountered
the dilemma in classifying some early leukemias.

One example was a 68-year-old woman diagnosed
with refractory anemia with excess blast (RAEB)
who was admitted for possible allogeneic stem cell
transplantation [1]. The patient was asymptomatic
and her CBC was: WBC 14.5 x 109/L; Hgb 9.7
g/dL; and platelet 239 x 109/L. Peripheral blood
(PB) smear showed approximately 15% circulating
blasts. Bone marrow biopsy showed a differential
count: 15% blasts, 3% promyelocytes, 4% myelocytes,
11% neutrophils, 4% eosinophils, 1% basophils, 0%
monocytes, 11% lymphocytes, 3% plasma cells, and
48% nucleated RBCs. Flow cytometry revealed 15%
blasts that were CD13+, CD33+, CD34+, CD38+,
CD71+, CD117+, HLA-DR+, and subset MPO+. Flo-
rescence in situ hybridization (FISH) demonstrated
the presence of 7q deletion. A diagnosis of high
grade myelodysplastic syndrome (MDS: RAEB-2)
was made. However, when reviewing a previous
marrow biopsy obtained three months earlier, I
found a markedly hypercellular marrow with promi-
nent erythroid hyperplasia [Figure 1] and a differen-
tial count: 5% blasts, 1% promyelocytes , 1% mye-
locytes, 1% metamyelocytes, 1% band neutrophils,
4% segmented neutrophils, 1% eosinophils, 0% ba-
sophils, 1% monocytes, 2% lymphocytes, 0% plasma
cells, and 83% nucleated RBCs. An accompany-
ing PB smear showed frequent circulating blasts
(13%) that were CD13+, CD33+, CD34+, CD117+,
and HLA-DR+ by a reported flow cytometry. The

earlier cytogenetic study also revealed an abnormal
female karyotype: 46,XX,del(7)(q22)[13]/46,XX[7],
and FISH studies demonstrated a deletion of 7q31 in
78% of the cells. Although this earlier marrow had
fewer blasts (∼5%) in the marrow, it met the diagnos-
tic criteria of acute erythroid leukemia [2] or acute
myeloid leukemia, M6a. Because of the findings in
the earlier marrow biopsy, I had to change my di-
agnosis from RAEB-2 to persistent acute erythroid
leukemia (AEL), and communicated to the clinician
that these two entities had overlapping features. The
patient was treated with 7 days of Azacitadine for
every 28 days and was followed up at home.

This unusual case has illustrated an example that
erythroid hyperplasia alone could dictate the diag-
nosis and classification of myeloid leukemias, in-
dicating that arbitrary diagnostic criteria (such as
50% nucleated RBCs) can create problems. To under-
stand the cause of this problem, we need to revisit
the history of leukemia classification.

In 1976, a group of hematopathologists from
Britain, France, and the United States met in Wash-
ington, DC, and based on morphology and cy-
tochemical studies classified acute leukemias into
acute myeloid leukemia (AML) (M1-M6) and acute
lymphoblastic leukemia (L1-L3), later known as
the French-America-British (FAB) Classification [3].
AML-M6, also known as AEL, was classified based
on the criteria of ≥30% myeloid precursors (includ-
ing blasts and promyelocytes) and ≥50% erythroid
cells of all the nucleated cells in the bone marrow.
The blast requirement for the diagnosis of AML
was changed to >30% of the marrow cells in a later
FAB Classification on MDS [4]. Having realized that
AML-M6 was quite rare, the authors of FAB Clas-
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Figure 1: Early myeloid leukemia with erythroid hyperplasia.
First marrow aspirate (A, Wright-Giemsa, original magnification x400) and biopsy (B, H&E, original magnification
x200) showed 5% myeloblasts and >50% erythroid precursors; Second marrow aspirate (C, Wright-Giemsa, original
magnification x1000) and biopsy (D, Periodic acid-Schiff, original magnification x400) revealed increased myeloblasts
(15%) and decreased erythroid precursors (<50%).

sification further modified the diagnostic criteria
with ≥30% blasts of the non-erythroid cells when
the erythroid precursors were ≥50% of the marrow
cells [5]. When 2001 WHO Classification dropped
the blast requirement from ≥30% to ≥20% of the
marrow cells for the diagnosis of AML [6], the blast
requirement of AML-M6 also dropped to ≥20% of
the non-erythroid cells. While the previous RAEB in
transformation (RAEB-T) became frank AML, some
of the previous RAEB also became AML-M6 when
there was erythroid hyperplasia (≥50% of the mar-
row cells). The 2008 revised WHO Classification
summarized the criteria to differentiate AML with
dysplasia-related changes (AML-MRC), RAEB and

AEL [2], but diagnostic dilemma remains.
Hasserjian et al. compared the median overall sur-

vival (OS) of AEL patients with that of the patients
with MDS or AML-MRC with erythroid hyperpla-
sia and they found a similar OS [7]. Kasyan et al.
retrospectively reviewed AEL, AML-MRC, therapy-
related AML, and RAEB and they drew a similar
conclusion [8]. Both groups found that there was
little difference in OS between AEL and RAEB; com-
plex cytogenetic abnormalities (>3) was the only
statistically significant independent variable that ad-
versely affected survival in the AEL. Having realized
the problem with the diagnostic criteria for AEL, the
newly revised WHO Classification (in 2016) has re-
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defined AML-M6 by ≥20% myeloblasts and ≥50%
erythroids of the marrow cells [9], whereas erythroid
hyperplasia will create less ambiguity than before
for the classification of myeloid leukemias. Forty
years later, the saga of AEL and MDS classification
comes to a temporary end.
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