
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Who needs adjuvant systemic treatment? Predicting prognosis in node-negative
breast cancer; from bench to bedside

Bueno de Mesquita, J.M.

Publication date
2009

Link to publication

Citation for published version (APA):
Bueno de Mesquita, J. M. (2009). Who needs adjuvant systemic treatment? Predicting
prognosis in node-negative breast cancer; from bench to bedside. [Thesis, fully internal,
Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/who-needs-adjuvant-systemic-treatment-predicting-prognosis-in-nodenegative-breast-cancer-from-bench-to-bedside(d6ab04e7-414a-4311-a041-47955eff4357).html


Refl ection & Reaction

55



88

Who needs adjuvant systematic treatment

5

Refl ection & Reaction

Are gene signatures better than traditional clinical factors?

Neven P, Van Belle V, Brouckaert O, Pintens S, Paridaens R, Christiaens MR, et al. 
Are gene signatures better than traditional clinical factors? The Lancet Oncology 
2008 Mar; 9(3):197-8.

&

Are gene signatures better than traditional clinical factors? – Authors’ reply

Linn SC, Bueno-de-Mesquita JM, van de Vijver MJ. Are gene signatures better 
than traditional clinical factors? - Authors’ reply. The Lancet Oncology 2008 
Mar;9(3):198-9.

Re� ection & Reaction to:
Jolien M Bueno-de-Mesquita, Wim H van Harten, Valesca P Retel, et al. Use of 70-gene 
signature to predict prognosis of patients with node-negative breast cancer: a prospective 
community-based feasibility study (RASTER). The Lancet Oncology, 2007 December; 8(12): 
1079-1087
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Are gene signatures better than traditional clinical factors?

Patrick Neven, Vanya Van Belle, Olivier Brouckaert, Saskia Pintens, Robert 
Paridaens, Marie-Rose Christiaens, Karen Deraedt, Philippe Moerman

Multidisciplinair Borstcentrum and Gynaecologische Oncologie, Leuvens Kanker Instituut, UZ 
Leuven, B-3000 Leuven, Belgium 

In a recent Article in The Lancet Oncology, Bueno-de-Mesquita and colleagues 
assessed concordance between the 70-gene prognostic signature and commonly 
used clinicopathological indices in 427 patients with lymph-node-negative breast 
cancer from 16 hospitals in the Netherlands.1 Overall, discordance between the 70-
gene prognostic signature and any of the assessed clinical risk indices was noted in 
about one-third of patients. Although the Nottingham Prognostic Index (NPI) scored 
best of the indices studied, the 73% concordance rate with the 70-gene prognostic 
signature clearly shows that there is a need for improvement. 

We disagree with the researchers’ opinion that their � ndings relate to all node-negative 
breast cancers, and explain here why the data from the study by Bueno-de-Mesquita 
and co-workers might only relate to the subgroup of moderately differentiated (grade 
2) tumours. On the basis of the NPI de� nition, all grade 1 tumours in this study were 
in the low NPI risk group and all grade 3 lesions were in the moderate or high NPI risk 
group.1 Concordance between NPI and the 70-gene prognostic signature in grade 
1 and grade 3 lesions was high (192 of 223 [86·1%] patients; kappa=0·7085 [95% 
CI 0·6135–0·8035]). By use of the NPI guidelines, only 15 of 223 (6·7%) patients 
would have been undertreated and only 16 of 223 (7·2%) patients would have been 
overtreated. The remaining 204 patients had grade 2 lesions and were distributed 
between low risk (n=161; pT1, grade 2 lesions) and moderate or high risk (n=43; 
pT2, grade 2 lesions) groups on the basis of tumour size. In this way, we were able 
to assess concordance between � ndings for the NPI risk index and the 70-gene 
prognostic signature for grade 2 lesions separately from those for grade 1 and grade 
3 lesions (table). 

Table: Grade 1 and 3 and grade 2 breast cancers assessed by NPI and the 70-gene signature.
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Our � ndings suggest that grade 2 lesions rather than grade 1 or 3 lesions are 
responsible for the poor concordance between NPI and the 70-gene prognostic 
signature that was noted in the study by Bueno-de-Mesquita and colleagues for the 
entire group because only 103 of 161 (64·0%) patients with a pT1 lesion and 28 of 43 
(65·1%) patients with a pT2 lesion had a good prognosis according to � ndings with 
the 70-gene signature. About one in � ve of patients with grade 2 breast cancers (28 
of 131) that had a good prognosis according to the 70-gene signature were classi� ed 
as high risk by the NPI guidelines. By contrast, about 80% (58 of 73) of grade 2 
breast cancers with a poor prognosis according to the 70-gene signature were 
classi� ed as low risk by the NPI guidelines, which might indeed lead to substantial 
undertreatment. The kappa statistic for discordant � ndings con� rms this observation 
(kappa=�0·0091 [�0·1370–0·1188]). We conclude that � ndings by use of the NPI 
guidelines compare fairly well with those from use of the 70-gene signature for grade 
1 or grade 3 tumours, but not for grade 2 lesions. Furthermore, tumour size, at 
least on its own, does not differentiate between a good and poor prognostic 70-
gene signature in patients with early node-negative breast cancer of an intermediate 
tumour grade. 
Histological grade 2 tumours have a heterogeneous gene-expression pro� le that 
differs to that seen in grade 1 and grade 3 tumours.2 Other researchers have suggested 
that gene-expression pro� les speci� c for histological tumour grades can be used as 
a substitute for, or to complement, histological grade alone that is currently used in 
the NPI.2 This is of particular importance given that pathologists and institutions often 
differ in their assessment of histological tumour grading of breast cancers.3

The prognostic value of NPI in lymph-node-negative breast cancer might be further 
improved when other markers—such as vascular-space involvement—are combined 
into the index.4 Researchers have also shown that panels of proteins assessed by 
immunohistochemistry—such as Bcl-2, vascular endothelial growth factor, and Ki-
67—might be useful to improve the accuracy of the NPI.5-7 Additionally, early relapse 
in patients with breast cancer depends on increased expression and ampli� cation 
of steroid-receptor and ERBB2.8,9 In our own database at the University Hospital 
of Leuven (Leuven, Belgium), where new patients with breast cancer have been 
registered since January, 2000, 30 of 573 women with grade 2 node-negative breast 
cancer had a relapsed after a mean follow-up of 3·5 years (median 3·47 [range 0·06–
6·64]; data not shown). In these grade 2 breast cancers, an early event (relapse) 
was three times more likely in those patients with a ERBB2-ampli� ed tumour than 
in those patients with an oestrogen-receptor (ER)-positive, progesterone-receptor 
(PR)-positive, and ERBB2-negative lesion (4 of 27 [14·8%] patients vs 26 of 546 
[4·8%] patients; p=0·055 [�2]). However, the number of early events in each group 
were too small to reliably use the log-rank assess to further test the time to events. 
Although ERBB2 overexpression as an early prognostic marker might be affected 
by adjuvant treatment with trastuzumab, interestingly, nine of 48 (18·8%) ERBB2-
ampli� ed breast cancers in the Bueno-de-Mesquita study were classi� ed by the 70-
gene signature in the good-prognosis group. 
Therefore, we urge the Dutch researchers not only to centrally review data for all 
204 patients with grade 2 lesions for consistency in tumour grading, because some 
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individuals might be reclassi� ed on the basis of conventional assessments, but also 
to combine traditional clinical factors with immunohistochemical expression of ER, 
PR, and ERBB2, and other surrogate markers of proliferation, such as Ki-67. This will 
optimise the value of the traditional clinical prognostic markers.10 For now, whether 
microarray gene-expression pro� ling for breast-cancer prognosis is better than an 
optimised panel of clinical, objectively measured, prognostic markers remains an 
open question. 

The authors declared no con� icts of interest. 
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Are gene signatures better than traditional clinical factors?
Authors’ reply

Sabine C Linna, Jolien M Bueno-de-Mesquitab and Marc J van de Vijver b

a Department of Medical Oncology and b department of Pathology, Netherlands Cancer 
Institute, 1066 CX Amsterdam, Netherlands

Neven and co-workers emphasise in their letter that � ndings with use of the 70-gene 
prognostic signature and Nottingham Prognostic Index (NPI) are mainly discordant 
for patients with histological grade 2, node-negative breast cancers. These data 
are, of course, in agreement with our � ndings. As can be seen from table 1 in our 
original article,1 the 70-gene prognostic signature adds more prognostic information 
to the histological grade-2 subgroup and to the oestrogen-receptor-positive breast 
cancers than to other categories. Neven and colleagues state that only 6·7% would 
be undertreated and 7·2% overtreated with use of the NPI instead of the 70-gene 
signature. They calculated these percentages by dividing the number of patients with 
low NPI risk and poor prognosis according to the 70-gene signature (n=15) or those 
with high NPI risk and good prognosis according to the 70-gene signature (n=16) by 
the number of grade 1 and grade 3 tumours combined (n=223). However, we propose 
that these calculations should be done for grade 1 and grade 3 tumours separately, 
resulting in 17% (15 of 87) undertreatment for patients with grade 1 tumours and 
12% (16 of 136) overtreatment for patients with grade 3 tumours. Based on these 
numbers, we suggest that use of the 70-gene prognostic signature might also provide 
substantial additional information for patients with grade 1 and 3 tumours, albeit the 
� ndings are less informative than in the group with grade 2 tumours. 

We agree with Neven and colleagues that the accuracy of histological tumour grading 
is affected by large inter-observer (and potentially also intra-observer) variations, 
especially when distinguishing grade 1 tumours from grade 2 tumours, and grade 2 
tumours from grade 3 tumours. We are currently studying inter-observer variations in 
histological grade, scoring of oestrogen-receptor expression, progesterone-receptor 
expression, and ERBB2 expression for all patients from the 16 participating centres 
enrolled in the RASTER (MicroarRAy prognoSTics in Breast CancER) study and are 
comparing the original assessments for these parameters with � ndings obtained at 
central review at the Netherlands Cancer Institute. 

Finally, Neven and colleagues ask whether the 70-gene prognostic signature is 
any better than traditional clinical prognostic markers. The RASTER study was a 
feasibility study assessing the use of the 70-gene prognostic signature in community 
hospitals and was not designed to answer this important question. The MINDACT 
trial (Microarray in Node-Negative Disease may Avoid Chemotherapy trial), which 
is currently recruiting patients, has the optimum design to answer this question in 
a prospective setting. Meanwhile, we can only make some general comments on 
this issue. A major problem with traditional clinical prognostic markers is a paucity of 
standardisation in the techniques used to assess these factors, most notably for the 
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histological grading. In the original Nature publication,2 most of the well-established 
prognostic factors mentioned by Neven and colleagues have been assessed in 
various multivariate models. However, the 70-gene prognostic signature remained the 
strongest independent prognostic factor in all of these comparative calculations. 

MJvdV is a named inventor on a patent application for the 70-gene signature used in 
the RASTER study. All other authors declared no con� icts of interest. 
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