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Before publication of this article, clinicians treat-
ing chronic lymphocytic leukemia (CLL) experienced a
high level of frustration because of the vast heterogene-
ity in the clinical courses of patients with CLL. After
their initial diagnosis, some patients had an extremely
aggressive course and would die in about 2 to 3 years
despite therapy, whereas some CLL patients would live
for years and sometimes die decades later from causes
unrelated to CLL.

CLL remained a relatively less investigated disease
for more than 60 years of the 20th century. The publi-
cation of this article in 1975 provided an extremely
practical, clinically usable, and reliable method of as-
signing CLL patients at the time of initial diagnosis into
3 broad prognostic groups: Those with evidence of sig-
nificant compromise to bone marrow function had the
worst prognosis, those who barely fulfilled the mini-
mum diagnostic requirement and had no other stig-
mata of disease had the best prognosis, and the rest of
the patients belonged to an intermediate-prognosis
group. In 1977, Binet et al. (1) developed a 3-stage
staging system for CLL that was similar to the Rai
5-stage system. In 1987, the Rai system was also modi-
fied into 3 stages by assigning separate risk groups: low
risk (stage 0), intermediate risk (stages I and II), and
high risk (stages III and IV). Once clinicians and basic-
science researchers became aware of this method of
prospectively identifying patients in distinct prognos-
tic groups, the pace of research in CLL took off. Inves-
tigations of the leukemic B lymphocytes of CLL, their
clinical implications, and their immunologic abnor-
malities rapidly became possible.
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These subsequent advances in our understanding
of the biology of the disease became possible because
the clinical-staging system rendered CLL as a disease
entity more amenable to rational approaches for inves-
tigating its underlying pathology.

In the late 1990s, various groups reported a corre-
lation between clinical outcome and Rai stage with re-
spect to the morphology of CLL lymphocytes, the pat-
tern of bone marrow infiltration, lymphocyte doubling
time, and the percentage of prolymphocytes.

A major breakthrough in understanding the mo-
lecular biology of CLL came in 1999, when 2 laborato-
ries (2, 3) independently reported stratification of CLL
into 2 patient groups according to the mutational sta-
tus of genes for immunoglobulin heavy chain variable
regions. This stratification was able to successfully pre-
dict disease progression in patients in an early Rai stage.
Other markers of CLL B cells, such as the status of
expression of CD38 and ZAP70, were then identified
and correlated significantly with the Rai stages.

Cytogenetic abnormalities observed in 80% of
CLL patients were later reported to be capable of strat-
ifying CLL patients into good-risk cytogenetics
[del(13q)] and poor-risk cytogenetics [(del(17p),
TP53* (tumor protein p53), and del(11q)] (4). Use of
these cytogenetic abnormalities further enhanced the
prognostic power of clinical staging. In addition, the
serum concentrations of thymidine kinase, f3,-
microglobulin, and soluble CD23 have also been re-
ported to help improve prognostication in CLL (5).
More recently, in 2010, investigators proposed a
molecular-scoring system based on a combination of
tests for the expression of the ZAP70, LPL (lipoprotein
lipase), CLLUI (chronic lymphocytic leukemia up-
regulated 1), MIR29C (microRNA 29¢), and MIR223
(microRNA 223) genes that seemed to predict patient
outcomes (6 ).

It is noteworthy that despite all the advances,
which only became possible because of the develop-
ment of the Rai staging system, this system still main-
tains its influence in the risk stratification of patients
with CLL.

“Human genes: TP53, tumor protein p53; ZAP70, zeta-chain (TCR) associated
protein kinase 70kDa; LPL, lipoprotein lipase; CLLU1, chronic lymphocytic
leukemia up-regulated 1; MIR29C, microRNA 29¢; MIR223, microRNA 223.
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