








Figure 2-4: Evaluation of ZAP70 expression. All plots
show all lymphocytes. The upper panel (A) shows ZAP70 data
from the case depicted in Figure 2-1, while the lower panel
(B) depicts ZAP70 data from a different case of chronic lym-
phocytic leukemia (CLL). All dot plots show data from the
lymphocyte gate, with T cells shown in green and the abnor-
mal B-cell population shown in blue. T cells normally express
ZAP70 (as do NK cells, shown in red, highlighted with red
arrow) and are used to define the boundary between positive

It is important to note that establishing a
diagnosis of CLL/SLL requires not only dem-
onstrating a population with the typical im-
munophenotype, but, in the absence of signifi-
cant extramedullary disease, establishing that
abnormal cells comprise greater than 5x10°
cells/L in the peripheral blood. Patient’s who
do not meet this numeric criteria are noted
to have monoclonal B-cell lymphocytosis
(MBL). MBL is seen with a frequency ranging
from 3.5% to 12% of healthy adults, depend-
ing on the age of the population assayed and
the sensitivity of the flow cytometric method
used.>* For patients not meeting this numeric
cutoff, correlation with clinical findings (in-
cluding an evaluation for lymphadenopathy)
will be required to distinguish between overt

and negative for ZAP70 expression. When present, normal B
cells (shown in pink in the lower panel and highlighted with
the pink arrow) should be negative for ZAP70 and can be
used as a negative internal control. In the case shown in the
upper panel, less than 20% of the CD5* B cells express
ZAP70, while in the lower panel, greater than 20% of the
CD57 B cells express ZAP70. Expression of ZAP70 on great-
er than 20% of the neoplastic cells is associated with a
poorer prognosis in CLL.

CLL/SLL and MBL.

In addition to establishing a diagnosis, flow
cytometry also provides prognostic information
in CLL/SLL. CLL/SLL has a variable like-
lihood to progress, with some patients doing
well without therapy for years and others pro-
gressing despite therapy. Evaluation of expres-
sion of CD38¢ and ZAP7078 by flow cytom-
etry provides useful prognostic information
in CLL/SLL, with information provided by
analysis of these two variables being comple-
mentary.” Expression of CD38 by greater than
30% of CLL/SLL cells is associated with a
poorer prognosis in CLL/SLL, as is expression
of ZAP70 by greater than 20% of CLL/SLL
cells. ZAP70 analysis by flow cytometry can be
fraught with technical limitations and should
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only be performed in an experienced laborato-
ry. Methods for evaluating ZAP70 expression
have been described elsewhere and are beyond
the scope of this publication. Figure 2-4 high-
lights several important features to consider in

interpreting a ZAP70 assay.

Take-home points
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Chronic lymphocytic leukemia/small lym-
phocytic lymphoma is composed of mature
B cells expressing CD5 and CD23 with
low-level CD20 and low-level surface light
chain.

A definitive diagnosis of CLL/SLL, in the
absence of significant extramedullary dis-
ease, requires demonstrating the presence
of greater than 5x 109 abnormal cells/L in
the peripheral blood. Below this numeric
threshold, and in the absence of significant
extramedullary disease, patients are consid-
ered to have monoclonal B-cell lymphocy-
tosis.

Evaluation of CD38 and ZAP70 can pro-
vide prognostic information in CLL/SLL.
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