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We read the recent article by Seguı́
et al. on the cost–effectiveness of
MammaPrint�, Oncotype DX� and
Adjuvant Online! in early-stage breast
cancer in Spain with interest [1]. Recent
developments in the field of gene expres-
sion profiling and expanded immunohis-
tochemistry tests for guiding adjuvant
chemotherapy decisions in breast cancer,
including the publication of NICE guide-
lines on multi-gene assays, mean that
well-conducted cost–effectiveness evalua-
tions will be valuable for reimbursement
decision makers in a number of countries.
However, there are a number of limita-
tions in the analysis of Seguı́ et al. that are
not discussed in the paper that limit its
usefulness in this regard.

The key limitation of the modeling
analysis is that it foregoes the use of
published clinical data to rely on expert
opinion regarding the effectiveness pro-
files of MammaPrint and Oncotype DX
in clinical practice. The authors incor-
rectly assume that the two assays provide
the same information despite evidence
from three studies revealing that the tests
risk classify patients in a different
way [2–4]. All three studies reveal that a
substantial proportion of patients
(33–45%) classified as high risk by
Mammaprint have low Recurrence Score
results with the Oncotype DX test. The
differences in risk classification between
the two tests are explained by how the
assays were developed. Oncotype DX
was developed to predict the risk of
recurrence in a homogenous patient
population treated with 5 years of endo-
crine therapy and Mammaprint was
developed as a prognosticator in a devel-
opment study of modest sample size
containing triple negative, HER2 posi-
tive and ER positive, and HER2

negative patients treated heterogeneously
(most without treatment). The prognos-
tic value of Mammaprint in the indica-
tion discussed in the manuscript
(ER positive, HER2 negative patient
population treated with the standard
endocrine therapy) has in fact not yet
been demonstrated. Seguı́ et al. also
failed to consider the evidence support-
ing the predictive ability of the Onco-
type DX test in the modeling analysis,
which could be considered a key differ-
entiator between the two tests [5,6]. We
would contend that this evidence should
have been captured in the base case anal-
ysis, as it directly influences the cost–
effectiveness profile of Oncotype DX.
The publication fails to address the issue
of prediction throughout despite the
clinical relevance of knowing the likeli-
hood for chemotherapy benefit when
making treatment decisions (either in
the analysis or the discussion section),
thus ignoring the published evidence [5,6]

and undermining the reliability of the
projected outcomes from the modeling
analysis. Given the substantial differences
in risk classification between the two
assays, it cannot be assumed that Mam-
maprint would be predictive of chemo-
therapy benefit simply because published
evidence indicates that is the case with
Oncotype DX. Mammaprint has not
been assessed for prediction of chemo-
therapy benefit in a randomized trial.
The available evidence from pooled anal-
ysis of seven studies does not support
chemotherapy benefit and no trend for
interaction was demonstrated with
Mammaprint (p = 0.45) [7]. We contend
that it is inappropriate to assume that
Mammaprint is predictive in a modeling
analysis until evidence becomes available
to support this assertion.
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Another example where the authors neglect to use clinically
relevant data is in the published decision impact results from
the Madrid registry of MammaPrint and Oncotype DX in the
Spanish setting. Instead Seguı́ et al. rely on data from an expert
panel (with no methodological detail provided). Decision
impact was assumed to be the same with MammaPrint and
Oncotype DX for both low- and high-risk profiles; an assump-
tion that is clearly at odds with published data, including that
from the Madrid registry, which indicates that the decision
impact is greater with Oncotype DX than with MammaP-
rint [8]. Moreover, the researchers assumed that the high-risk
MammaPrint category was equivalent to a weighted average of
the intermediate and high-risk Recurrence Score from Onco-
type DX, but failed to provide any evidence to support this
contention. This was despite the assumption clearly being con-
trary to the available published evidence [8].

Statistical uncertainty is not adequately captured or reported
in the study as recommended in good modeling practice guide-
lines [9]. The base case offers no measures of variance or uncer-
tainty in outcomes (despite the inherent uncertainty around
model inputs based on expert opinion). It appears that second
order Monte Carlo simulation has been added as a sensitivity
analysis but is inadequately described, with no numerical esti-
mates of variance in either inputs or outputs recorded. More-
over, Figure 4 appears to suggest that sampling from
distributions may have only been used in Markov portion of
the model (not the decision tree component where the most
uncertainty exists, cf. Tables 1 and 2) as the spread of points
would likely be greater if this were the case (although this is
speculative as the methodology is not described in the paper).
The clinical and cost outcomes reported in the results section

do not appear to be discounted as stated in the methods sec-
tion. Again, this is not in line with good modeling practice
(and potentially misleading in terms of the magnitude of
benefits reported).

As multi-gene assays become increasingly available, healthcare
providers are paying more attention to their routine use in clini-
cal practice. Therefore the number of economic evaluations and
health technology assessments of multi-gene assays is growing.
Clinicians face difficult decisions when prescribing adjuvant
therapy, particularly with regard to chemotherapy, balancing the
benefit in terms of reduced risk of recurrence and improved sur-
vival with the adverse effects of treatment, both in the short and
long term. Multi-gene assays may represent an opportunity to
identify patients who will benefit from chemotherapy and those
who will not, and thus healthcare providers can adapt prescrip-
tion of adjuvant chemotherapy accordingly, and improve the
standard of care for a large number of patients. It is crucial,
therefore, that reimbursement decisions are made based on
robust evidence. The analysis by Seguı́ et al. is based on a num-
ber of spurious assumptions that are contrary to available evi-
dence, as outlined above, making the analysis and its findings of
limited scientific, medical and health-economic value.
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