
WT1 transcript levels following anthracycline
and cytarabine-based chemotherapy predicts a
reduced risk of subsequent relapse.

e. Methodology Tip—Should Biomarkers
be Measured Before or After
Chemotherapy?

The Cilloni study (316) is distinguished
from most other studies of oncology biomar-
kers, in that it found postchemotherapy mea-
surements of a biomarker to have prognostic
value. The Cilloni study directly addressed
the possibility that prechemotherapy bio-
marker data might have prognostic value,
and discovered they were not useful for this
purpose. Penault-Llorca et al. (317) also stud-
ied the relative merits of measuring biomar-
kers before and after chemotherapy. In a
study of breast cancer treated by chemother-
apy, these authors found that HER2 negativ-
ity predicted better survival, and HER2
positivity predicted worse survival, in terms
of the endpoint DFS. These authors also con-
ducted their analysis with an endpoint other
than DFS, namely, the endpoint of overall
survival. Surprisingly, HER2 expression was
found to predict overall survival only when
HER2 expression was measured after chemo-
therapy. Where HER2 expression was mea-
sured before chemotherapy, there was no
difference in overall survival in the HER2-
negative patients and in the HER2-positive
patients. None of the patients had received
trastuzumab (the antibody that targets

HER2). As a general proposition, researchers
interested in prognostic markers prefer to
use biopsies from chemotherapy-naive sub-
jects, in order to avoid the potentially con-
founding effects of the therapy on the
biomarker. However, the above studies
reveal that taking biopsies before, as well as
after, chemotherapy might be the most pro-
ductive approach.

f. Example of Use of MRD—The
Grimwade Study Using PML-RAR-
Alpha Fusion Protein

Grimwade et al. (318) reveal the utility of col-
lecting data on minimal residual disease during
anticancer therapy. Minimal residual disease
was measured by assays that detected expres-
sion of the mRNA encoding the fusion product,
PML-RAR-alpha. Patients with APL were
treated with standard chemotherapy, all-trans-
retinoic acid. The patients experienced remis-
sion. Assays for fusion protein transcript were
conducted on bone marrow samples at regular
intervals following remission. Where levels of
mRNA increased, after remission, and where
the remission triggered a finding of minimal
residual disease, patients were further treated
with preemptive chemotherapy to prevent sub-
sequent clinical remission. Evidence from this
study suggested that use of minimal residual
disease assays, coupled with preemptive ther-
apy, can reduce subsequent relapse. The data
indicated that this approach to treating APL can
cut in half the rate of relapse.
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