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HAIRY cell leukemia (HCL), also known as leu- 
kemic reticuloendotheliosis, has been the subject of 
debate ever since its first description as a separate 
clinical pathologic entity in 1958. Bouroncle et al. 
reported a series of patients who presented with 
splenomegaly without lymphadenopathy, and 
mostly with pancytopenia. In the peripheral blood 
and bone marrow, cells with an indistinct, serrated 
or hairy, cell border were found. These cells eluded 
easy classification, and the authors considered 
them to be very immature reticulum cells [I]. 
Hence, the name leukemic reticuloendotheliosis. 
Later on, most investigators favored the more 
descriptive name hairy cell leukemia over leukemic 
reticuloendotheliosis, although both are still being 
used interchangeably. The disease seems to have . 
attracted more interest than can merely be attri- 
buted to its incidence; HCL accounts for only 
approximately 2% of all leukemias. This interest 
can be partly explained by the ongoing difficulties 
in precisely classifying the origin of the neoplastic 
cells, and by the recent demonstration of the 
extreme sensitivity of the disease to treatment with 
one of the first biologic response modifiers, i.e. 
interferon. 

On the basis of morphology, hairy cells (HC) 
were assigned to either the lymphocytic or mono- 
cytic lineage. Some investigators claimed a 
“hybrid” position between the two lineages for 
these cells. Technical pitfalls often made the 
interpretation of cell surface features hazardous. 
In particular, the stickiness of the cell membrane 
of HC and the presence of avid receptors for the 
Fc-part of IgG frequently caused confusion when 
studies with polyclonal or monoclonal antisera 
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against cell surface structures were performed. In 
addition, the serrated cell border made interpret- 
ation of phagocytosis by HC, one of the main 
arguments for a monocytic origin, hazardous. Sev- 
eral groups, each studying a fair number of cases 
and applying different techniques to circumvent 
the technical pitfalls, found that the HC of most 
cases exhibit intrinsic surface immunoglobulins 
(SIg) [2-4]. The SIg is monoclonal as far as light- 
chain composition is concerned, but, interestingly, 
often multiple heavy-chain determinants are pre- 
sent [2, 41. The presence of intrinsic SIg, and in a 
small minority of cases the presence of cytoplasmic 
immunoglobulin and/or the production of an M- 
protein, is compelling evidence for the B-cell origin 
of HCL. More recently the reactivity of HC with 
monoclonal antibodies against B lymphocytes, has 
corroborated the concept that HC are indeed neo- 
plastic B cells [5, 61. Even more convincingly, 
recombinant-DNA technology has shown that the 
imunoglobulin genes in HC have rearranged in 
such a way that messenger RNA can be assembled 
to initiate immunoglobulin production [7]. The 
combination of these features can leave little doubt 
that HCL constitutes a B-lymphocytic neoplasm. 
Attempts have been made to localize the “matu- 
ration arrest” of HCL as it compares to chronic 
lymphocytic leukemia and other B-cell leukemias. 
The SIg is often of IgG-class, or has multiple 
heavy-chain determinants. This would locate HCL 
as more mature than chronic lymphocytic leukemia 
or prolymphocytic leukemia [2, 41. Similarly, the 
reactivity pattern with monoclonal antibodies sug- 
gests that HCL is more mature than chronic lym- 
phocytic leukemia. Thus, HC react with 
monoclonal antibodies of cluster of differentiation 
(CD)19 (Leu-12, B4), with antibody FMC7, and 
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with plasma cell related antibodies PCA-1 and 
PC-l, but not with antibodies of CD5 (Leu-1, 
TlOl) [5, 6, 8, 91. It is noteworthy that HC also 
react with antibodies of CD25, which represent 
the receptor for interleukin-2 [7], and CD1 1 
(OKM 1 ,Moll ) which recognize a monocyte-gra- 
nulocyte antigen (5, 6, 8, 91. Reactivity with CD25 
and CD1 1 has also been reported for other mature 
B-cell leukemias such as prolymphocytic leukemia 
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and lymphoplasmacytoid leukemia [9] for the 
inducibility of procoagulant activity. Thirdly, the 
capability to generate procoagulant activity may 
be part of the malignant transformation of hairy 
cells. Indeed, very little is known yet about the 
activation of oncogenes in HCL. 

If HCL constitutes such a definite B-cell malig- 
nancy, why then is there still controversy and is 
its association with monocytes still being sug- 
gested? The answer is that again and again func- 
tional features of HC are being found that are 
not compatible with the B-cell lineage, but are 
associated with cells of monocytic origin. In their 
paper, Viero et aJ. report that HC respond to 
exposure to endotoxin and/or phorbol-ester (TPA) 
with the formation of procoagulant activity [lo]. 
Such activity is being found in monocytes and 
promyelocytes, but usually not in cells of lympho- 
cytic lineage. How can the presence of a functional 
activity so unusual for lymphocytes be explained 
in HC which otherwise have all the characteristics 
of neoplastic B-cells ? A number of possibilities 
exist. First, HCL could truly represent a neoplasm 
of “hybrid” cells between B lymphocytes and mon- 
ocytes. Since, at least in vitro, B lymphocytes and 
monocytes branch off at very different stages of 
hematopoietic progenitor cell commitment [ 1 l], 
this possibility seems rather remote. Secondly, nor- 
mal B lymphocytes at a certain stage af their differ- 
entiation may possess the capability to produce 
procoagulant activity. This would be in line with 
the concept that HC represent the neoplastic 
counterpart of a rather rare, activated, stage of B- 
cell differentiation [ 121. In this respect, it would 
be very interesting to study, other chronic B-cell 
leukemias which represent rather mature stages of 
differentiation, such as prolymphocytic leukemia 

For the time being, it seems most attractive to 
explain the inducibility of procoagulant activity as 
a marker of a certain rare and/or short lived stage 
of normal B-cell differentiation. This would place 
the phenomenon in the same category as the pres- 
ence of monocyte-associated CD1 1 and activated 
T-cell associated CD25 on the cell surface mem- 
brane of HC and closely related chronic B-cell 
leukemias [5, 91. This stage is probably associated 
with a high degree of activation, as documented 
by the presence of interleukin-2 receptors [ 131 and 
reactivity with antibody HC2 [ 121. This activation 
in turn could lead to a highly active, serrated, and 
sticky cell membrane, and to the induction of new 
proteins, of which tartrate-resistant acid phospha- 
tase [14] and possibly procoagulant activity are 
just two examples. This state of activation may 
also explain why interferon, which has shown only 
limited effect in other B-cell neoplasms, is so 
uniquely effective in HCL [ 151. This biologic 
response modifier has proven to cause dramatic 
improvement in the majority of patients with pro- 
gressive HCL, and even occasionally to induce 
complete remission. It has to be determined 
whether this striking beneficial response is caused 
by a direct cytotoxic effect, or through the induc- 
tion of HC to a more mature, probably resting, 
stage; 

Almost 30 years have gone by since HCL was 
first reported as a separate entity. Much has been 
learned in the meantime about the clinical features, 
the immunology, and the therapeutical options. 
Nevertheless, unique features of HC continue to 
be reported and make the disease as enigmatic as 
ever. 
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