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DESCRIPTION
Erythroleukemia (EL) is a rare and aggressive form of acute 
leukemia that primarily affects erythroid precursor cells. 
Characterized by the uncontrolled proliferation of abnormal 
erythroid progenitors, EL presents significant challenges both in 
diagnosis and treatment. To better understand the disease, it is 
crucial to explore the morphologic, immunologic, and 
cytogenetic features that define this disorder. Each of these 
dimensions offers insights into its pathophysiology, clinical 
presentation, and potential therapeutic approaches.

Morphologic features of erythroleukemia

The diagnosis of erythroleukemia typically begins with careful 
examination of bone marrow and peripheral blood samples. 
Morphologically, EL is characterized by an overwhelming 
presence of erythroid blasts that display varying degrees of 
immaturity. These blasts often resemble megaloblasts, showing 
marked nuclear and cytoplasmic abnormalities. The cells may 
have irregular nuclear shapes, prominent nucleoli, and 
basophilic cytoplasm.

In addition to the erythroid precursors, there is often a 
significant myeloid component in the bone marrow, which 
distinguishes EL from pure erythroid leukemia. This mixed cell 
population can make the diagnosis more complex and requires 
careful differentiation from other hematologic malignancies such 
as Myelodysplastic Syndromes (MDS) and Acute Myelogenous 
Leukemia (AML).

The presence of dysplastic features is a defining of EL. Erythroid 
cells may display abnormal mitotic figures and uneven 
maturation, a feature that reflects the loss of normal 
hematopoiesis. In more advanced stages, the marrow may 
become hypercellular, with a high proportion of blasts, leading 
to marrow failure and the subsequent development of peripheral 
cytopenias.

Immunologic features of erythroleukemia

Immunophenotyping is important in differentiating the 
erythroleukemia from other hematologic malignancies, particularly 
when morphologic features alone are inconclusive. Flow cytometry

is  typically used  to assess the expression of cell surface markers, 
which can help identify the specific lineage of abnormal cells.

Erythroleukemia blasts are usually positive for markers associated 
with erythroid differentiation, such as gycophorin A and 
hemoglobin A. These markers are critical for identifying the 
neoplastic erythroid lineage. However, because EL often presents 
as a mixed lineage leukemia, the blasts may also express markers 
typical of myeloid cells, such as CD13, CD33, and CD34. The 
presence of these myeloid markers in conjunction with erythroid 
markers can aid in distinguishing erythroleukemia from other 
forms of acute leukemia.

In some cases, there may also be expression of lymphoid markers 
(such as CD19 or CD7) or aberrant expression of myeloid-
associated markers, which can complicate the immunologic 
profile. This mixed expression pattern underscores the 
heterogeneity of EL and its overlap with other hematologic 
disorders.

Furthermore, some studies have identified abnormal expression 
of CD71, a transferrin receptor that is commonly expressed in 
erythroid cells. The abnormal expression of CD71 in 
erythroleukemia may reflect disrupted regulation of 
erythropoiesis, providing additional diagnostic clues.

Cytogenetic and molecular features

Cytogenetic studies have revealed important insights into the 
pathogenesis of erythroleukemia. Like many other forms of 
leukemia, EL is associated with chromosomal abnormalities, 
though specific findings may vary depending on the individual 
case. The most common cytogenetic abnormality in EL is the 
presence of trisomy 8, a condition where an extra copy of 
chromosome 8 is present. Trisomy 8 is seen in approximately 
30% of patients with erythroleukemia and is considered one of 
the most characteristic chromosomal abnormalities in this 
disease.

Other chromosomal abnormalities that may be observed in 
erythroleukemia include deletions, translocations, and inversions 
involving various chromosomes. Monosomy 7 and abnormalities 
involving the AML1 gene on chromosome 21 have also been 
reported, though these are less frequent. These abnormalities 
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chemotherapy, often using regimens designed for acute myeloid 
leukemia. However, the prognosis remains poor for many 
patients, especially those with high-risk cytogenetic 
abnormalities, such as trisomy 8 or complex karyotypes.

Recent advances in targeted therapies and immunotherapy hold 
potential for improving the treatment strategy for 
erythroleukemia. For instance, therapies that target specific 
mutations, such as IDH inhibitors or epigenetic modifiers, are 
being explored in clinical trials. Stem cell transplantation may be 
considered for eligible patients with relapsed or refractory 
disease, although the high rate of relapse and the potential for 
graft-versus-host disease remain significant challenges.

CONCLUSION

Erythroleukemia is a complex hematologic malignancy with 
distinct morphologic, immunologic, and cytogenetic 
characteristics. Advances in these areas of study have deepened 
our understanding of the disease, contributing to improved 
diagnostic accuracy and the identification of potential 
therapeutic targets. Despite these advances, the prognosis for 
many patients with erythroleukemia remains poor, underscoring 
the need for continued research into more effective treatments 
and better patient stratification. The integration of 
comprehensive diagnostic approaches, including morphologic 
evaluation, immunophenotyping, and cytogenetic analysis, is 
essential for optimizing patient care and outcomes.
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abnormalities often indicate a poor prognosis and may correlate 
with more aggressive disease progression.

The molecular environment of erythroleukemia is still under 
investigation, but several key mutations and pathways have been 
implicated. For example, mutations in the TET2 gene, a 
regulator of DNA methylation, are frequently observed in 
myeloid malignancies, including EL. Additionally, mutations in 
IDH1/IDH2 and ASXL1 genes, which are involved in epigenetic 
regulation and cellular differentiation, have been identified in 
some cases of erythroleukemia. These mutations contribute to 
the leukemogenic process by disrupting normal hematopoietic 
differentiation and promoting the expansion of neoplastic cells.

A comprehensive molecular analysis can help identify specific 
mutations or chromosomal abnormalities that may have 
prognostic value, as some abnormalities are associated with 
more aggressive forms of the disease or resistance to treatment. 
The integration of cytogenetic and molecular data allows for a 
more personalized approach to treatment, facilitating better risk 
stratification and therapeutic decision-making.

Clinical implications and therapeutic approaches

The recognition of these morphologic, immunologic, and 
cytogenetic features plays a pivotal role in the diagnosis and 
treatment of erythroleukemia. Given the aggressive nature of the 
disease, early diagnosis is important for improving patient 
outcomes. Treatment strategies typically involve intensive 
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