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Tools for molecular risk-stratification for clinical
purposes: CLL as a prototype
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Chronic lymphocytic leukemia (B-CLL) has been recognized as a
disease with a highly variable prognosis. Several strong prognostic
markers to identify high-risk groups have been recognized over the past
few years and now justify risk-adapted stratification for treatment in
clinical trials. In a recent report, Schwaenen et al1 describe a novel BAC-
array-based assay that allows rapid screening of genomic imbalances in
B-CLL that are associated with clinical outcome.1 This technique forms
a robust automated tool that meets the criteria for rapid implementa-
tion in clinical trials, as well as in daily practice in B-CLL and other
malignancies with dominant genomic imbalances that are associated
with prognosis.

Formerly, CLL was considered to be a uniform disease of the elderly,
with an indolent clinical course that often did not require immediate
treatment and that rarely was the direct cause of death for the patient.
It is clear now, however, that CLL is a heterogeneous disease, both in
terms of biological make-up and prognosis. Some patients with B-CLL
survive for many years, not requiring any therapy, while others show
rapidly progressive disease and die of their disease within months.
Since the late 1970s, basic clinical parameters have been used as
guidelines for treatment decisions. More recently, biological parameters
have been found that can more reliably separate low- and high-risk
patient groups. These include immunoglobulin variable heavy-chain
gene (VH) mutation, cell-surface CD38 and intracellular ZAP70
expression and genomic aberrations. Low-risk B-CLL is characterized
by mutated VH-genes and low CD38 and ZAP70 expression. High-risk
B-CLL shows a reverse pattern of unmutated VH-genes and high
expression of CD38 and ZAP70.2 There are several problems that may
hamper implementation of these parameters in risk-stratification for
daily practice. Primarily, standardization of scoring criteria and cutoff
levels are a matter of ongoing discussion.3 – 8 Since, B-CLL is a very low-
proliferative disease, the role of genomic aberrations has been mostly
studied using fluorescent in situ hybridization analysis. Although
specific DNA gains do occur, the disease is mainly characterized by
DNA deletions. Most frequently, 11q, 6q, 13q and 17p deletions and
trisomy 12q are found. Of these, 17p and 11q- rank as high-risk-
associated aberrations and 13q – as single aberration as low risk.9

Although the relation between the different prognostic parameters
and their relative prognostic impact may not be fully elucidated, it is
clear enough that B-CLL can be separated into two distinct clinical
subtypes. A strictly palliative approach no longer appears viable for all
patients and risk-stratification for differential treatment seems justi-
fied.2 First attempts in clinical trials are currently being made both in
Europe and in the US.

Validated reproducibility, low cost and preferentially high through-
put should be considered as prerequisites for a diagnostic test to be
implemented for clinical purposes. In their recent report in PNAS,
Schwaenen et al1 describe a BAC/PAC-array-based tool for matrix-

comparative genomic hybridization (matrix-CGH) that may meet these
criteria.1 A genomic DNA microarray was developed, with 644 spotted
clones derived from recurrently imbalanced genomic regions in B-CLL
and encompassing 198 regions in 9–33 overlapping clones per site.
Sensitivity and specificity of the microarray was tested in comparison
with interphase cytogenetic data. Matrix-CGH showed 100% overall
sensitivity for B-CLL in cases with more than 53% tumor cells with
clonal aberrations in the sample. Sensitivity showed a slight drop when
there were a lower proportion of clonally aberrant tumor cells in the
sample. Matrix-CGH had a higher resolution and allowed detection of
much smaller gained or lost regions. A specificity of 499% was
reached.

Provided that microarray facilities are available, matrix-CGH is an
easy, rapid, and reliable method for screening genomic imbalances and
is suitable for implementation in clinical trials and daily clinical
practice. Development of disease-specific chips will allow wider use in
clinical oncology. Alternatively, nonarray-based techniques as multi-
plex ligation-dependent probe amplification (MLPA) may be used. This
PCR-based technique allows detection of genomic deletions and
amplifications in over 100 loci. In a breast-cancer dedicated MLPA, a
validated sensitivity and specificity of over 98% has been reached.10

Currently, treatment stratification on the basis of genomic altera-
tions is operational in breast cancer and neuroblastoma. Breast cancer
patients are selected for Herceptin treatment on the basis of Her2/neu
amplification and neuroblastoma patients for intensified treatment on
the basis of N-myc amplification. As more data become available on
genomic prognostic markers, molecular stratification will become
feasible in many areas of clinical oncology, increasing the demand
for this type of validated molecular assay.
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