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For clinicians, it has been clear for many years that breast cancer patients with the
same clinical and pathological characteristics can have diverse clinical outcomes. The
advances in the annotations of the genome and the emergence of high through-put gene
expression technologies during the last decade have offered researchers powerful means to
investigate breast cancer biology and to determine the mechanisms of this clinical
heterogeneity [1,2]. For this purpose, several research groups have developed “first-
generation” gene expression signatures that could help to better identify which breast cancers
are at high or low risk of cancer recurrence, such as MammaPrint [3], the Oncotype Dx [4]
and the Gene Expression Grade Index [5]. The prognostic value of these 3 scores have all
stood the test in independent validation series [6-8] and are reported to provide further
prognostic information to standard clinical and pathological factors, although their precise
added value needs to be studied [9]. For two of these prognostic scores, prospective
worldwide clinical trials are ongoing to estimate their impact on clinical practice for the

prescription of adjuvant chemotherapy [10,11].

In this article, Naoi et al. developed a 95-gene score to predict recurrences in node-
negative (NO) patients with ER-positive tumors. They developed their score using publicly
available gene expression data from 549 node negative (NO) breast cancer patients with ER-
positive disease and validated their predictor in a Japanese cohort of 105 NO with ER -positive
disease. They reported that their 95-gene score was the most significant factor in a
multivariate analysis which included the classical clinical and pathological characteristics,
including other proliferation markers such as Ki-67, as well as the previously identified gene
expression grade signature (GGI), another gene expression prognostic score [5]. The authors

deserve credit for their study which investigated if currently available prognostic gene



expression signatures derived from Caucasian breast cancer patients are also be applicable to
the Japanese population.

However, there are some limitations to their study that should be highlighted. First,
there exists heterogeneity in the treatment of the patients selected for the training and
validation set. In other words, some patients did and did not receive adjuvant hormonal
treatment. This could have considerably affected the clinical outcome of some of these
patients. Additionally, although the type of endocrine therapy seems to be quite homogeneous
in the training set, a variety of different hormonal agents were administered to patients in the
validation set. This issue could have been addressed by adjustment in the statistical models or
by using other publicly available datasets of systemically untreated NO ER+ patients [12].

Secondly, the validation set of Japanese patients used comprised of only 24 relapse
events. Even if we assume that the validation set only was used in the multivariate analyses
(as including the training set would provide an overoptimistic advantage to the new 95-gene
score), such a small number of events is really too small to draw definitive conclusions. More
importantly, in order to show that the new 95-gene score could add prognostic information to
established clinical or pathological factors (and GGI), further statistical methods are required.
It is not sufficient to just perform a multivariate regression analysis comparing the effects of
the established prognostic factors and of the gene score under study, and to show that the new
gene score is 'more significant' than the others factors in this model [13]. A new gene score is
of interest only if it provides additional prognostic value, over and above that of easy-to
measure clinico-pathological characteristics (nodal involvement, tumour size, age,
histological grade and immunochemistry markers) or gene signatures. The gain in prognostic
ability should therefore be quantified by comparing the predictive accuracy of two
multivariate models -one with and one without the newly developed gene score-, using

specific statistical measures such as the concordance index [14,15].



From a clinical point of view, this signature will most likely not add important
information to the existing gene scores. Previously, a pooled analysis of prognostic gene
expression signatures using publicly available gene expression data from over 1000 breast
cancer patients reported that proliferation and cell-cycle genes appear to be the common
denominator underlying the prognostic abilities of the vast majority of the first generation
prognostic signatures [16]. Notable also was the fact that they were only clinically relevant
for the ER-positive/ HER2-negative breast cancers [16,17]. Since Noai et al. report that a) the
new 95-gene score is significantly correlated with both the histological grade and Ki67, b) the
hazard ratios of histological grade, Ki67 and GGI dramatically change in the multivariate
analysis as compared to the univariate one, and c) the 95-gene score is significantly enriched
in cell cycle proliferation (22 genes), it is highly likely that their gene signature is tracking the
same biological mechanism as the above mentioned prognostic gene scores.

It also should be highlighted that whilst proliferation-based prognostic signatures have
considerable potential to refine the risk of recurrence for breast cancer patients, they have
several important limitations. Even though these signatures display high performances in
identifying early relapses (up to 5 years after the initial diagnosis), their performance
decreases with increasing follow-up years [18]. Despite seeming to add prognostic value to
established clinical prediction systems (such as AdjuvantOnline!), there is still a lot of
variation in the occurrence of distant metastases that remains unexplained (such as those that
occur in the HER2 overexpressing or triple negative breast cancer populations). It is therefore
hoped that the “second generation” gene signatures that will be reported in the near future can
provide better fine-tuning. Advancements in the understanding of signaling, tumor
microenrivronment and host-tumor immune interplay are also likely to aid prognostic and

therapy prescription for breast cancer patients [19].



Additionally, it has now become a standard practice for microarray data to become
publicly available after publication and to provide full details of the statistical methods used.
Whole genome gene expression data provides a valuable and powerful resource for breast
cancer researchers worldwide and its global accessibility also acknowledges the altruism of
the women that consent for their tumors to be used for the advancement of breast cancer
research. Given that there are few datasets of non-Caucasian breast cancer samples available,

we encourage these authors and others to publicly release their data.
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