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• Hematogones are benign lymphoid precursors whose morphology and immunophenotype are
similar to the blasts found in ALL.

• These cells are more commonly found in pediatric bone marrow aspirates following therapy.

• The clinical significance of expanded HGs is unknown, and the biologic features of these cells
are still incomplete.

• Hematogones are found in highest numbers in bone marrow of infants and young children, with
a statistically significant decrease in their percentage with increasing age.

• The clinical conditions in which 5% or more of more hematogones are found are listed in next
slid : these include lymphomas, various non-neoplastic cytopenias, post-chemotherapy,
post-bone marrow transplant,and AIDS were the most common.





Morphology
Morphologically hematogones are distinct lymphoid cells with:

 condensed and homogeneous chromatin, and scant cytoplasm. 

They varied from 10 to 20 µ in diameter, with smaller cells predominating.

 Nucleoli were absent or small and indistinct. 

There is generally scant or no discernible cytoplasm; when present, cytoplasm is 
moderately to deeply basophilic and devoid of  granules, inclusions, or vacuoles.

 There is often a variety of  mature lymphocytes.

 Frequently a portion of  the hematogones exhibited features indistinguishable from 
lymphoblasts of  ALL.





Immunophenotyping

• Hematogones have a characteristic profile of CD38++, CD10+, D19+, sIg-, Fc
receptor negative, CD20- or dim, and a cluster often found dimmer and smaller on
the CD45/log side scatter display. The CD10, CD38, CD45 combination can
be useful. The goal is to distinguish ALL from normal precusor B cells.

• Flow cytometric analyses of bone marrow cells demonstrates a spectrum beginning
from early B-cell precursors (CD10+,CD19+, TdT+, HLA-Dr+) to mature sIg-
bearing B cells in these patients, intermediate forms, and mature lymphocytes. DNA
content is normal, and no clonal abnormality is identified by either cytogenetic or
immunoglobulin and T-cell receptor (TCR) gene rearrangement studies.



• The earliest recognizable B-lineage precursors expresses CD34 in combination
with CD38, CD19, high levels of CD10(bright), and low levels of CD22 and lacking
CD20. These cells progress to the next stages by down-regulating CD34 completely
and CD10 partially, prior to the progressive up-regulation of CD20. CD22 levels are
also increased slightly as CD20 is up-regulated. Finally, CD10 is down-regulated
completely, CD38 partially, and CD22 upgraded to high intensity. The last stage, in
which CD10 is completely down-regulated, is considered a mature stage of B-cell ;
cells with this immunophenotype were not included in calculating the percent
hematogones.

 TdT expression parallels CD34 in the B-cell maturation sequence.

Asynchronous expression of the earliest and latest antigens, eg, concurrent
CD34 and CD20,and aberrant over- or under-expression of antigens was not
observed in hematogone populations.



• The antigen expression of normal B lymphoid cells is heterogeneous but with a
distinct relationship between antigens. These relationships are maintained from
fetal development to the elderly and following chemotherapy and bone marrow
transplantation.

• The phenotypes of B-ALL do not fit into these stages and therefore can be used
to identify the leukemic cells based on their aberrancy of antigen
expression. Therefore, hematogones follow normal development while residual ALL
have abnormal phenotypes which can be distinguished down to 0.1% post therapy.

Flow Diagnosis
• Hematogones are caraterized by very low side scatter (SSC) and dimmer expression

of CD45 when compared to lymphocytes. They have variable ('smeared') Kentucky
sign expression of CD20; are positive for CD10 and partially for CD34









Routine panel  4 color  & 5 color 

• CD10 , CD19,CD20 , CD34

• CD10, C19,CD20,CD34 and Cd45 



More expanded panel :

K/λ/CD20/CD19/CD10/CD45/CD5

 CD10, CD19, CD20, CD22, CD34 and tdt in 
addition to  CD81, CD58, CD123, CD66c and CD9
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