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Abstract
Acute basophilic leukemia (ABL) is an uncommon subtype of acute leukemia characterized by clinical signs
and symptoms related to hyper-histaminemia. Patients usually present with bone marrow (BM) failure due
to the infiltration of BM by the blasts and may or may not have circulating blasts. Myeloid markers such as
CD13 and CD33 are expressed by leukemic blasts, which are also positive for CD123, CD203c, and CD11b, but
KIT (CD117) and other monocytic markers are usually negative. t(X;6) (p11; q23) translocation resulting in
the MYB-GATA1 fusion gene has been seen in sporadic cases of ABL. Early phases of hematopoiesis are
characterized by high levels of MYB and low levels of GATA1; as differentiation develops, an inverse

regulation occurs, resulting in high levels of GATA1 and low levels of MYB. The translocation t(X;6)
produces the MYB-GATA1 fusion gene (p11; q23). In mouse lineage-negative cells, MYB-GATA1 expression
commits them to the granulocyte lineage and inhibited differentiation at an early stage. Cells expressing
MYB-GATA1 show enhanced expression of markers of immaturity (CD34), granulocytic lineage (CD33 and
CD117), and basophilic differentiation (CD203c and FcRI). NTRK1 and IL1RL1 transcription is directly
triggered by MYB and MYB-GATA1, resulting in basophilic skewing of the blasts.
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Introduction And Background
Joachim originally reported basophilic leukemia in two individuals with extreme basophilia and clinical
symptoms of myelocytic leukemia in 1906 [1]. Wick et al. originally identified de novo acute basophilic
leukemia (ABL) in 1982, and since then, many similar cases have been reported [2]. ABL is a rare type of
acute leukemia that accounts for about 4-5% of all instances of acute nonlymphocytic leukemia [3,4]. It has a
wide age range of occurrence and is associated with rapid clinical progression. The WHO 2008 classification
has designated ABL as a discrete entity under the "acute myeloid leukemia (AML) not otherwise described"
group, accounting for less than 1% of all AML cases [5]. Blasts ≥20% and immature basophils ≥40% of
nucleated bone marrow (BM) or peripheral blood (PB) cells are the most recently proposed ABL criteria [6].

Review
Clinical features
Patients usually present with BM failure as there is infiltration of BM by the blasts and may or may not have
circulating blasts. Cutaneous involvement, organomegaly, and lytic lesions in the bone due to high
histamine levels, such as pruritis and urticarial rash, can be seen. Gastroesophageal symptoms include
nausea, vomiting, diarrhea, dyspepsia, and abdominal swelling or ulcers.

Morphology
In ABL, the blasts have round- to oval-shaped nuclei with a high nucleocytoplasmic ratio, one to two
prominent nucleoli with a moderate amount of cytoplasm, which can be either agranular or containing
coarse basophilic granule. Mature basophils are less common (Figure 1).
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FIGURE 1: Basophilic blast with a round to oval nuclei with high
nucleocytoplasmic ratio, prominent nucleoli, and a moderate amount of
cytoplasm with coarse basophilic granules
Image reference: Marion Eveillard and Alexandre Desjonqueres, Blood, 2014:123:3071

Immunophenotype
Myeloid markers such as CD13 and CD33 are expressed by leukemic blasts, which are also positive for CD123,
CD203c, and CD11b, but KIT (CD117) and other monocytic markers are usually negative. CD34 may be
expressed by blasts. They may be positive for HLA-DR but negative for KIT, unlike normal
basophils. Lymphoid-associated markers are usually negative [7,8].

The blasts of ABL are cytochemically negative for myeloperoxidase (MPO) and non-specific esterase (NSE).
Metachromasia is seen with toluidine blue, and with AP, they show a diffuse reaction. The blasts of ABL
usually express a myeloid phenotype and are positive for basophil-associated markers like CD9 and CD25
[9,10].

Both basophils and mast cells have myeloid phenotypes on immunophenotyping. Mast cells, on the other
hand, are positive for CD117 but negative for CD25, whereas a reverse pattern is seen with mature basophils
[11].

Genetic and molecular profile
However, because the disease is identified by morphology, there is currently minimal evidence on particular
cytogenetic and molecular markers, but on the basis of recent research, more emphasis has been put on the
MYB-GATA1 fusion gene. t(X;6) (p11; q23) translocation resulting in the MYB-GATA1 fusion gene has been
seen in sporadic cases of ABL.

On human chromosome 6, the MYB gene codes for a 75-kDa transcription factor with a physiological role in
the hematopoietic system. Early phases of hematopoiesis are characterized by high levels of MYB and low
levels of GATA1; as differentiation develops, an inverse regulation occurs, resulting in high levels of GATA1
and low levels of MYB [12]. A gene on the human X chromosome codes for GATA1, a nuclear protein that
plays an important role in hematopoiesis [13].

The translocation t(X;6) produces the MYB-GATA1 fusion gene (p11; q23). In mouse lineage-negative cells,
MYB-GATA1 expression committed them to the granulocyte lineage and inhibited differentiation at an early
stage. Cells expressing MYB-GATA1 showed enhanced expression of markers of immaturity (CD34),
granulocytic lineage (CD33 and CD117), and basophilic differentiation (CD203c and FcRI) in a study
conducted by Ducassou et al. [14]. NTRK1 and IL1RL1 transcription was directly triggered by MYB and MYB-
GATA1, resulting in basophilic skewing of the blasts.

The presence of the Philadelphia chromosome, t(9;22) (q34; q11), in some cases of ABL shows that they were
de novo cases of chronic myeloid leukemia (CML) with the preferential proliferation of mature and
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immature basophils [14]. t(3;6) (q21; p21) is another cytogenetic abnormality reported in ABL and
abnormalities involving 12p AML with t(6;9) (p23; q34.1) are explicitly eliminated, as are instances
associated with BCR-ABL1 [15,16]. A rare case of ABL with the t(16;21) (p11; q22)/FUSERG fusion gene has
also been described in the literature [17].

Differential diagnosis
ABL should be differentiated from the following hematological entities:

(a) AML with t(6:9), as this leukemia has increased basophilic count [18].

(b) Blast crisis phase of CML has characteristic t(9:22) with specific clinical and hematological features [19].

(c) AML with BCR-ABL1 fusion gene (blasts express myeloid-associated marker but not the basophil-specific
markers).

(d) Reactive increase in basophil counts.

(e) Acute promyelocytic leukemia with basophilic differentiation [18].

Prognosis and predictive factors
ABL is an extremely rare type of leukemia and very little information related to the prognosis and survival of
this rare variant is available. But it has been observed that cases of ABL have a poor prognosis. Electron
microscopy reveals that the granules contain an electron-dense particulate substance. These granules are
internally bisected or contain crystalline material arranged in a lamellar pattern.

Conclusions
ABL accounts for about 4-5% of all instances of acute nonlymphocytic leukemia, and it is associated with a
wide age range of occurrence, rapid clinical progression, and poor outcomes. Patients usually present with
BM failure, cutaneous involvement due to high histamine levels, organomegaly, and lytic bone lesion.
Myeloid markers such as CD13 and CD33 are expressed by leukemic blasts, which are also positive for CD123,
CD203c, and CD11b, but KIT (CD117) is negative. t(X;6) (p11; q23) translocation resulting in the MYB-
GATA1 fusion gene has been seen in sporadic cases of ABL. ABL should be differentiated from AML with
t(6:9), blast crisis phase of CML, AML with BCR-ABL1 fusion gene, and acute promyelocytic leukemia with
basophilic differentiation.
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