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We would like to express our gratitude
for the opportunity to respond to the
Letter regarding the manuscript
‘Genomic profile of breast cancer:
cost–effectiveness analysis from the
Spanish National Healthcare System
perspective’ [1]. We also appreciate the
comments highlighted by Plun-Favreau-
et al. related to the study, and the
chance to clarify and discuss a number
of points from our work.

The usefulness of economic evaluations
is that they allow decisions to be rational-
ized according to the best available infor-
mation. Models allow an estimate of the
clinical and economic consequences of
the use or not of a health technology, tak-
ing data from different sources. Ulti-
mately, the goal of the model is to obtain
information about a clinical problem for
which all information required for
decision-making is not available; however,
this implies that no research is without
limitations [2].

The use of publications to nourish a
model of economic evaluation is com-
mon [3–8]. During the study development,
no peer-reviewed research was found that
would have provided an objective crite-
rion to compare all alternatives analyzed,
therefore, the best level of evidence avail-
able was included in the model.

MammaPrint� (70-gene signature)
has been validated in multiple peer-
reviewed retrospective, prospective, adju-
vant and neoadjuvant studies [9–19], to
add significant independent prognostic
and treatment-predictive information.
This information allows physicians to
more accurately and consistently provide
guidance to their early stage breast

cancer patients. Its validation across a
much larger breadth of patients of all
age groups, independent of endocrine
receptor (ER) and HER2 status, and
valid in up to three positive nodes, pro-
vides clinicians with a relevant tool in
the clinical setting than earlier versions
of other gene-expression profiles that are
limited only to the ER-positive/HER2-
negative patients [20].

Differences in the classification of
patients by diagnostic tests were consid-
ered in the study [5]. The 70-gene signa-
ture allows a precise binary clinical
classification of either low or high risk
and eliminates the ambiguity of a large
intermediate group. In a recent meta-
analysis, the distribution of recurrence
score (RS) categories for Oncotype Dx�

(21-gene assay) was 48.8% low, 39.0%
intermediate and 12.2% high [21]. This
proportion of intermediate RS results is
nearly twofold higher than the intermedi-
ate RS reported in the original studies by
Paik et al. [20,22], which may have implica-
tions in its clinical utility and cost. That
is, the treatment decision suggested by the
21-gene assay test and its clinical and eco-
nomic impact is clearer for the high and
low RS patients, but less precise for inter-
mediate RS patients. This distributional
shift may induce high- or low-risk
patients classified by traditional clinical-
pathological approaches opting against
21-gene assay because they believe it will
not change their adjuvant chemotherapy
treatment decision [21].

The binary clinical classification of
70-gene signature potentially reduces
undesirable clinical variation in the use of
adjuvant or neoadjuvant chemotherapy.
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Several studies [15,18,23] have consistently demonstrated that a low-
risk 70-gene signature result is associated with no statistically sig-
nificant benefit from chemotherapy and patients in this low-risk
group, who choose to forego chemotherapy, may do so without
compromising their outcome. Furthermore, every study that has
been conducted using 70-gene signature has consistently demon-
strated that a high-risk result is associated with a statistically sig-
nificant benefit from chemotherapy.

As stated by the European Society for Medical Oncology
2013 guidelines, ‘gene expression profiles such as 70-gene sig-
nature and 21-gene assay may be used to gain additional prog-
nostic and/or predictive information to complement pathology
assessment and to predict response to adjuvant chemotherapy.
This is particularly true in patients with ER-positive early
breast cancer’ [24].

The first pan-European study [25] analyzed the impact of
70-gene signature on clinical decision on patients with
ER-positive and HER2-negative breast cancer, the patient group
with the highest 70-gene signature clinical utility. The adjuvant
chemotherapy treatment advice provided after disclosure of the
70-gene signature results was changed for 24–37% of patients
leading to an increased inter-institutional agreement from 51 to
75%. In conclusion, 70-gene signature can decrease the inter-
institutional and inter-country variability in the adjuvant treat-
ment advice provided to female patients with early breast cancer.

Regarding the abstracts mentioned by Plun-Favreau et al.
[26–28], we would like to highlight that as they are congress
abstracts, they provided little information for the assessment of
the methodological quality and therefore the results should be
viewed with caution until the appearance of peer-reviewed arti-
cle that allows internal validation. Moreover, due to the sample
size of these studies, it is difficult to evaluate their external
validity or their extrapolation to all types of patients eligible for
testing. Besides, what is important is not whether 70-gene sig-
nature or 21-gene assay classify differently, but how well they
classify patients who really have a worse prognosis. The result
of the classification, by construction, is not the same, but the
real risk of the cohort should be the same.We would have been
delighted to use ‘Madrid registry of MammaPrint and Onco-
type DX’ data to enrich our analysis [29], although during the
review process we could not access public data or peer-reviewed

publications that would have allowed us to identify the differ-
ential configuration in Spain. For this reason, after the litera-
ture review, the results were collated with the expert panel to
verify a wider range of inputs in the sensitivity analysis, cover-
ing the specificity of the Spanish environment.

Any published economic evaluation must explain the study
clearly and transparently in order that the work can be repro-
duced, as in all scientific literature. The results of the probabil-
ity analysis must be shown and they should be discussed with
the methodological aspects. Parameters analyzed in the deter-
ministic sensitivity analysis and their numerical estimates of
their variance are already described in the manuscript. The
effect of the uncertainty of any of the parameters during the
patients’ lifetime was evaluated using multivariate sensitivity
analysis with a second-order Monte-Carlo simulation. Gamma
distributions were applied for the costs and for the utilities, a
beta distribution was applied for probabilities and a triangular
distribution was applied for the classification and for the
parameters provided by the panel of experts; however, due to
the synthesis effort and considering the potential dissemination
of the manuscript, parameters composing these distributions
were excluded from the manuscript.

When analyzing the effect of discount rate variation from
0 to 5%, it showed neither qualitative nor any significant quan-
titative changes on the cost–effectiveness results in any of the
comparisons carried out in the analysis.

To sum up, the study developed makes unavoidable assump-
tions, based on expert opinion, only for variables or aspects
where current evidence is scarce or non-existent, and these
assumptions were tested through deterministic and probabilistic
sensitivity analysis.
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