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Executive Summary

BACKGROUND

Breast cancer is the second most common cancer in Switzerland, with approximately 6,300
women and 50 men being diagnosed annually. The disease arises from genetic mutations lead-
ing to uncontrolled cell growth in breast tissue. Diagnosis involves physical examination, imaging,
and histopathological analysis, with staging based on tumour characteristics and biomarker ex-
pression. Treatment includes surgery, radiotherapy, endocrine therapy, and chemotherapy,
guided by prognostic factors and patient-specific considerations. While earlier stages have better
prognosis, recurrence remains a risk. Adjuvant chemotherapy (chemotherapy following surgery)
reduces recurrence risk but can lead to adverse events, necessitating a decision-making ap-
proach based on individual patient profiles. Multigene-expression tests, which assess genes re-
lated to proliferation and the oestrogen receptor pathway, have been developed and are primarily
used to assist with recurrence risk prediction and, in some cases, to evaluate the potential benefit
of adjuvant chemotherapy. In Switzerland, multigene-expression tests are temporarily covered
by the mandatory health insurance since 2015 for patients with ER+/HER2- breast cancer with
up to 3 affected lymph nodes, for whom the results of conventional testing alone do not allow a
clear decision to be made regarding adjuvant chemotherapy. The 4 multigene-expression tests

that are currently covered are: Oncotype DX, MammaPrint, EndoPredict, and Prosigna.

OBJECTIVE

This health technology assessment (HTA) report assesses the efficacy, effectiveness, safety,
cost-effectiveness and budget impact as well as ethical, legal, social, and organisational benefits
and harms of multigene-expression tests when applied as described in the reimbursement texts

in Switzerland.

1. Clinical effectiveness

METHODS

A systematic literature search was conducted in PubMed (MEDLINE), Embase.com and
Cochrane Library on 6 May 2024. Studies were selected by applying pre-specified inclusion cri-
teria, study design and type of evidence (i.e. comparative clinical effectiveness? and the interme-
diate measures predictive ability?, prognostic ability?, impact on treatment management?). Out-
comes? included survival outcomes (e.g. overall survival), health-related quality of life (HRQoL)
and change in treatment management. The risk of bias of includes studies was critically appraised
with RoB 2, adapted PROBAST or the adapted ROBINS-I tool. The overall certainty of the evi-
dence was assessed with GRADE. The included studies were analysed separately for each mul-
tigene-expression test. For the outcome impact on treatment management pooled event rates

were calculated by meta-analysis.

RESULTS
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In total, 25 studies on Oncotype DX (including 2 RCTs: RXPONDER and TAILORX), 9 studies on
MammaPrint (including 1 RCT: MINDACT), 7 studies on EndoPredict, and 4 studies on Prosigna
were included in the systematic review. An ongoing RCT was identified for Prosigna (OPTIMA).
Of the 4 multigene-expression tests, only for MammaPrint evidence is available on the compar-
ative clinical effectiveness of the multigene-expression test versus conventional testing for guid-
ing adjuvant chemotherapy decisions in early breast cancer patients. The other studies on
MammaPrint and the studies on Oncotype DX, EndoPredict and Prosigna reported intermediate
measures on the predictive ability, prognostic ability, and impact on treatment management. The
intermediate measures predictive and prognostic ability lack the comparison between the multi-
gene-expression test versus conventional testing and in the impact on treatment management
follow-up of clinical outcomes is not included. The predictive and prognostic ability of the multi-
gene-expression tests were based on different survival outcomes. No data was reported on
HRQoL. Except for a small number of studies on the impact on treatment management, none of
the studies included the population for whom it was unclear based on conventional testing

whether to prescribe adjuvant chemotherapy.

Oncotype DX

Comparative clinical effectiveness: No studies or ongoing RCTs identified.

Intermediate measure T predictive ability/chemotherapy benefit: Early breast cancer patients
classified by Oncotype DX in genomic low or intermediate risk may have little to no chemotherapy
benefit on overall, breast cancer-specific, disease-free, recurrence-free, invasive disease-free,
and distant metastasis-free survival (2 RCTs: moderate to low certainty evidence & 7 studies:
very low certainty evidence). Early breast cancer patients classified by Oncotype DX in genomic
high risk may have a chemotherapy benefit on overall, disease-free, recurrence-free, invasive
disease-free, and distant metastasis-free survival, but the evidence is very uncertain (3 studies:
very low certainty evidence).

Intermediate measure i prognostic ability: Oncotype DX may be prognostic for invasive disease-

free survival in early breast cancer patients (1 RCT: low certainty evidence).

Intermediate measure i impact on treatment management: Oncotype DX may change the adju-
vant treatment recommendation in 31% of the early breast cancer patients, but the evidence is

very uncertain (16 studies: very low certainty evidence).

MammaPrint

Comparative clinical effectiveness: The design of the MINDACT trial is aimed at assessing the
clinical outcomes of treating early breast cancer patients with adjuvant chemotherapy based on
their clinical risk (by Adjuvant!Online) or their genomic risk (by MammaPrint). Patients with dis-

cordant risks (i.e. C-high/G-low or C-low/G-high) were randomised to chemotherapy or no

2 See Table 1: Definitions table
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chemotherapy. In a prespecified secondary interim analysis not based on these discordant risk
groups, the comparative clinical effectiveness of MammaPrint versus Adjuvant!Online was esti-
mated by comparing distant metastasis-free survival resulting from treating according to genomic
risk strategy or clinical risk strategy. Treatment based on MammaPrint may result in 46% fewer
clinical high risk early breast cancer patients being treated with adjuvant chemotherapy and little
difference in distant metastasis-free survival (1 RCT: low certainty evidence). The interim 8 years
distant metastasis-free survival of adjuvant treatment based on MammaPrint compared to the
clinical risk strategy was 90.9% versus 91.3%, and this slightly shorter survival becomes larger
at 10 years follow-up. Whether adjuvant treatment based on MammaPrint is clinically beneficial
depends on weighing the benefits (i.e. less adverse events due to adjuvant chemotherapy) and
harms (i.e. possibly a slightly shorter distant metastasis-free survival) in a contextualised ap-

praisal. This is not reported in the current MINDACT publications.

Intermediate measure T predictive ability/chemotherapy benefit: Early breast cancer patients
classified by Adjuvant!Online and MammaPrint in C-low/G-high may have little to no chemother-
apy benefit on overall, disease-free and distant metastasis-free survival (1 RCT: low certainty
evidence). Early breast cancer patients classified by Adjuvant!Online and MammaPerint in C-
high/G-low may have a chemotherapy benefit on distant metastasis-free survival and may have
little to no chemotherapy benefit on overall and disease-free survival (1 RCT low certainty evi-
dence).

MammaPrint may not be predictive for chemotherapy benefit on breast cancer-specific survival
in early breast cancer patients, but the evidence is very uncertain (1 study: very low certainty
evidence).

Intermediate measure T prognostic ability: MammaPrint may be prognostic for overall, disease-
free and distant metastasis-free survival in early breast cancer patients, but the evidence is very

uncertain (1 RCT: very low certainty evidence).

Intermediate measure i impact on treatment management: MammaPrint may change the adju-
vant treatment recommendation in 35% of the early breast cancer patients, but the evidence is

very uncertain (6 studies: very low certainty evidence).

EndoPredict
Comparative clinical effectiveness: No studies or ongoing RCTs identified.

Intermediate measure T predictive ability/chemotherapy benefit: EndoPredict may be predictive

for chemotherapy benefit on breast cancer and distant recurrence in early breast cancer patients,

but the evidence is very uncertain (1 study: very low certainty evidence).
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Intermediate measure i prognostic ability: EndoPredict may be prognostic for breast cancer and
distant recurrence in early breast cancer patients, but the evidence is very uncertain (3 studies:

very low certainty evidence).

Intermediate measure i impact on treatment management: EndoPredict may change the adju-
vant treatment recommendation in 40% of the early breast cancer patients, but the evidence is

very uncertain (4 studies: very low certainty evidence).

Prosigna

Comparative clinical effectiveness: No studies identified. An RCT is ongoing with an estimated
completion date in December 2034 (5-year follow-up data is anticipated to be published mid-
2026).

Intermediate measure 1 predictive ability/chemotherapy benefit: No studies identified.

Intermediate measure i prognostic ability: Prosigna may be prognostic for breast cancer-specific
and distant metastasis-free survival in early breast cancer patients, but the evidence is very un-
certain (1 study: very low certainty evidence).

Intermediate measure T impact on treatment management: Prosigna may change the adjuvant
treatment recommendation in 17% of the early breast cancer patients, but the evidence is very

uncertain (3 studies: very low certainty evidence).

2. Costs, cost -effectiveness and budget impact

METHODS

For the economic review, a systematic literature search was conducted in PubMed (MEDLINE),
Embase.com, Cochrane Library, Tufts Medical Centre Cost-Effectiveness Analysis (CEA) Reg-
istry, and National Health Service Economic Evaluation Database (NHS EED). Studies were se-
lected by applying pre-specified inclusion criteria. The quality of the studies was assessed using
the Philips checklist for health economic models. Based on this quality assessment, one health
economic model was selected to be replicated and adapted to the Swiss setting by incorporating
Swiss data on population characteristics, survival, and treatment costs. An economic analysis
taking a healthcare payersd perspective and
representing the Swiss HR+, HER2-, LNO-3 early breast cancer population, as well as an inter-
mediate risk population which was used to represent the population as defined in the reimburse-

ment text.

RESULTS
In the economic review 36 studies on multigene-expression tests for patients with HR+, HER2-,
LNO-3 early breast cancer were included: 29 evaluated Oncotype DX, 10 evaluated MammaPrint,

6 evaluated EndoPredict, and 5 evaluated Prosigna. In cost-effectiveness results of the studies,
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Oncotype DX and MammaPrint ranged from dominant to dominated, while EndoPredict and
Prosigna ranged from dominant to positive ICERs. The results of the cost-effectiveness analysis
are very uncertain. It cannot be determined whether adding one of the evaluated multigene-ex-
pression tests to conventional testing will result in a health gain or loss, nor in an increase or
decrease in healthcare costs. Results strongly depend on the recurrence risk in the target popu-
lation and the probability that adjuvant chemotherapy is used under either testing strategy. The
evidence base is insufficient to make a robust estimate of the impact of multigene-expression

tests on health outcomes, costs, and budget impact in Switzerland.

3. Ethical, legal, social and organisational issues

METHODS

Ethical, legal, social, and organisational (ELSO) issues were searched through the systematic
literature searches of the clinical effectiveness and cost-effectiveness in PubMed (MEDLINE),
Embase.com, Cochrane Library, Tufts Medical Centre Cost-Effectiveness Analysis (CEA) Reg-
istry, and National Health Service Economic Evaluation Database (NHS EED) and targeted non-

systematic searches. Findings were described narratively.

RESULTS

Fourteen articles on ELSO domains were included. In the ethical domain, inadequate represen-
tation of ethnic minorities as well as the exclusion of men from validation trials were discussed.
No legal issues were found from the searches. Identified social issues included emotional stress
that multigene-expression testing can cause to patients along with barriers that prevent patients
from being screened, such as out-of-pocket expenses and privacy concerns. In the organizational
domain, several factors i.e. gradual learning, patient preferences, and adherence to guidelines
are discussed, providing insight into how they inform oncologists' decisions to order multigene-
expression tests and variously shape testing utilization patterns. In addition, challenges related
to integrating multigene-expression tests into clinical practice, positioning general practitioners
as solely emotional support providers due to the lack of expertise in these tests, as well as the

impact of sample contamination and extraction methods on test accuracy were also addressed.

CONCLUSION

Overall, the comparative evidence on multigene-expression tests is sparse. Of the 4 multigene-
expression tests, only for MammaPrint an interim analysis of one RCT is available on the com-
parative clinical effectiveness of the multigene-expression test versus conventional testing for
guiding adjuvant chemotherapy decisions in early breast cancer patients. Treatment based on
MammaPrint may result in 46% fewer clinical high risk early breast cancer patients being treated
with adjuvant chemotherapy and little difference in or a slightly shorter distant metastasis-free
survival compared to treatment based on conventional testing. All other evidence is based on the

intermediate measures predictive ability/chemotherapy benefit and prognostic ability, which lack
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the comparison between the multigene-expression test and conventional testing, and the inter-

mediate measure impact on treatment management, which lacks follow-up of clinical outcomes.

The effect of adding multigene-expression tests to conventional testing on costs and health out-
comes are uncertain due to a lack of evidence on the comparative clinical effectiveness of multi-
gene-expression tests in general, and data for the Swiss setting in particular.

Finally, the use of multigene is associated with several ethical, social and organisational issues.
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Definitions related to this HTA topic
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Objective of the HTA report

The objective of a health technology assessment (HTA) is to generate a focused assessment of
various aspects of a health technology. The analytic methods applied to assess the value of using
a health technology, their execution and the results are described. The analytical process is com-
parative, systematic, transparent and involves multiple stakeholders. The domains covered in an
HTA report include clinical effectiveness and safety, costs, cost-effectiveness and budget impact,
ethical, legal, social and organisational issues. The purpose is to inform health policy and decision-

making to promote an efficient, sustainable, equitable and high-quality health system.

HTA Report XXV



1. Policy question and context

Each health technology assessment (HTA) topic entails a policy and a research question. In
healthcare, a policy question is a request to regulate a reimbursement policy and is aimed at se-
curing financing of health technologies. Such a request, related to a particular health technology,

typically addresses an existing controversy around a technology.

The HTA Unit of the Federal Office of Public Health (FOPH) was mandated to re-evaluate the
available evidence for the use of multigene-expression tests in early breast cancer patients. The

policy question was defined as:

Do the multigene-expression tests Oncotype DX, MammaPrint, EndoPredict and Prosigna
meet the effectiveness, appropriateness and economic efficiency (EAE) criteria to guide
decision making on adjuvant chemotherapy in patients with oestrogen receptor positive
(ER+), human epidermal growth factor receptor 2 negative (HER2-) and up to 3 positive
lymph nodes (LNO-3) early breast cancer after surgical resection for whom it is unclear

based on conventional testing whether to prescribe adjuvant chemotherapy?

The policy question refers to an Aunclearodo popul a
prescribe adjuvant chemotherapy. This group of patients is described in the current reimbursement
text for cost coverage by the Swiss compulsory health insurance as a population for whom con-
ventional test findings alone do not allow a clear decision to be made regarding adjuvant chemo-

therapy (original text in German see: Anhang 1 der Krankenpflege-Leistungsverordnung [KLV])2.

Furthermore, this fiunclearo population was confirm
multigene-expression tests in Switzerland by an advisory expert group consisting of 6 Swiss clinical
experts in the field of breast cancer treatment and diagnosis at a meeting held by the FOPH in
2023. However, during the same meeting, it became evident that the identification of the target
population (i.e. unclear based on conventional testing) is only possible to a certain extent and is
rather done by excluding patients that can be classified low or high risk for disease recurrence

based on conventional testing.

The definition of the target population in the reimbursement text is also in line with the panel rec-
ommendations for genomic signature testing (i.e. multigene-expression tests) of the St Gallen In-
ternational Breast Cancer Consensus Conferences 2021 and 2023.12 At the international confer-
ence in 2023 the target popul-aearliboeeastcarewes whetre the ned as
i ndication for adjuvant chemotherapy is considered
jority of panellists favoured consideration of multigene-expression tests in select cases as opposed

to routine testing in ER+, HER2-, LNO-3 early breast cancer. This means that physicians consider

2 This can be found at https://www.bag.admin.ch/bag/de/home/versicherungen/krankenversicherung/krankenversicherung-leis-
tungen-tarife/Aerztliche-Leistungen-in-der-Krankenversicherung/anhang1klv.html
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themselves to be able to identify a relevant subgroup of patients for the application of multigene-
expression tests in the absence of definitive selection criteria. The 2 conference reports did not

define the subgroup more explicitly. Similarly, in the 2024 European Society for Medical Oncology

(ESMO) guidelines for early breast cancer, in case of HR+,HER2-pat i ent s f or whom t h

certainty about indications for adjuvant chemotherapy decision after consideration of all clinical and

pathologicalfactor s 6, gene expression tests or endocri

to guide the treatment decision.?

This HTA assessed the availability of evidence for the target population(s) of the respective multi-
gene-expression tests as intended by the manufacturers (with the exception of ER- and HER2+
patient populations). These target populations may or may not be identical to the population of the
policy question. The report will identify and evaluate the groups of patients for whom there is evi-
dence in the peer-reviewed literature of the individual multigene-expression tests Oncotype DX,
MammaPrint, EndoPredict and Prosigna. If provided in the literature, the HTA will evaluate the
evidence for the subgroup of patients whose

dence is found that directly matches the Swiss clinical setting, the best available indirect evidence
for the Swiss clinical setting will be identified. This is reflected in the research question presented

in the following chapter as well as the HTA key questions in Chapter 5.
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2. Medical background

Breast cancer is a common disease in Switzerland and the second most common cancer type in
the country with approximately 6,300 women and 50 men being newly diagnosed every year.*°
Survival rates in the Swiss population are 87.9% (95% CI 87.31 88.5%) at 5 years and 80.1% (95%
Cl 79.21 81.0%) at 10 years.® The disease is caused by an uncontrolled reproducing of cells in the
epithelia of the ducts or the lobules of the breast or the tissue in between due to genetic mutations,
resulting in a tumour.” Breast cancer is a heterogeneous disease and is traditionally classified by
expression of the oestrogen receptor (ER), progesterone receptor (PR) and/or human epidermal
growth factor receptor (HER) on the surface of the cancer cells.2 Hormone receptor (HR) positive
(i.e. ER+ and/or PR+), HER2- breast cancer represents about 70% of breast cancer diagnosis in

Western countries.®

Breast cancer has only a few obvious symptoms. Especially, early breast cancers, including early
HR+, HER2- breast cancers, are usually asymptomatic. Symptoms include breast thickenings or
lumps, changes in the appearance of the breast (shape, size etc.), redness, dimpling, or pitting in
the skin, changes in the nipple or surrounding area, and abnormal or bloody discharge from the
nipple.t°

The diagnosis of breast cancer relies on physical examination, imaging techniques, and histopatho-
logical analysis of the tumour tissue for the assessment of the extent and management of the dis-
ease. Clinical examination entails palpation and imaging tests including mammography, ultraso-
nography and MRI.1! Pathologic evaluation entails immunohistochemical and molecular tests on
tissue obtained by fine-needle aspiration, core biopsy or surgical excision.!! Breast cancer staging
is determined based on tumour size and location, lymph node involvement, metastasis to other
body parts, tumour grade, and the presence of specific biomarkers.*? Regarding newly diagnosed
breast cancers, physical examination, mammography or ultrasound are often sufficient for loco-
regional staging, while staging for early breast cancers in clinical stages | and Il can be achieved

by routine blood tests.'!

The treatment of early breast cancers includes a combination of local modalities (surgery, radio-
therapy), systemic anticancer treatments (chemotherapy, endocrine therapy, molecularly targeted
therapies) and other supportive measures.*® The 2021 St. Gallen International Consensus Guide-
lines recommend that adjuvant systemic therapy (drug therapy following surgery) is considered for
nearly all patients with early invasive breast cancer, depending on the evaluation of the prognostic
and predictive factors(i.e. factors that indicate the potential benefit from a specific treatment) and
the potential benefits and harms of the treatment.? More specifically, adjuvant endocrine therapy is
recommended for all ER+ tumours for 5 to 10 years, while in cases where the individual risk of
recurrence or the disease burden are high, adjuvant chemotherapy may be required.?*® The use
of predictive biomarkers such as ER, PR, HER2, and Ki67 (nuclear protein being associated with

cellular proliferation) and approved genomic signatures are established to help informing treatment
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decisions.’®**Addi ti onally, the patientdéds age, menopausal
tus, and personal preferences are considered.?

In general, better prognosis is associated with small tumour size, lymph node-negative (LNO) sta-
tus, younger age and ER+/PR+ status. Even though more than 90% of HR+/HER2- breast cancer
primary diagnoses are in early non-metastatic stages, it is observed that approximately 1 in 6 pa-
tients with node-positive HR+ HER2- breast cancer will have a recurrence within 5 years of initiating
endocrine therapy.®t®

Meta-anal yses of randomised clinical trials (RCTs) by
tive Group (EBCTCG) have shown that adjuvant chemotherapy (chemotherapy following surgery)

is associated with a reduced risk of cancer recurrence and death in people with early-stage breast

cancer, presumably by treating micro metastases that may not be clinically evident.6:1” However,

chemotherapy is correlated with short- or long-term side effects that result in additional costs and

reduced quality of life. Therefore, the choice of initiating adjuvant chemotherapy should be based

on a trade-off between the potentialhamsandbe nef i t s, taking into account

risk of recurrence, predicted sensitivity to the treatment, age, comorbidities and preferences.!3
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3. Technology

3.1 Technology description

In the last 20 years, multigene-expression tests have been developed to guide the decision to
initiate adjuvant chemotherapy by categorising patients with early breast cancer into different
groups based on the risk of recurrence by analysing the expression of various genes.'® Multiple
multigene-expression tests have been developed that differ regarding employed techniques and
the specific kind of genes that are measured. However, they all examine genes related to factors
such as proliferation or oestrogen receptor pathway, with proliferation genes having the biggest
impact on the assessment of prognosis.*® These tests have predominantly been developed and
evaluated to predict the probability of recurrence (i.e. a prognostic test). However, some have also
been evaluated for their ability to predict benefit of adjuvant chemotherapy (i.e. as a predictive test).
In practice, multigene-expression tests are used to identify those patients for whom the survival
and quality of life benefit from adjuvant chemotherapy. Fundamentally, by identifying which patients
are likely to benefit from chemotherapy, these tests identify patients who are unlikely to benefit,
thereby enabling clinicians to safely avoid administering chemotherapy to those patients, aiding in

sparing patients from the potential side effects and risks associated with chemotherapy.

There are 4 multigene-expression tests (Oncotype DX, MammaPrint, EndoPredict, Prosigna) cur-
rently covered by the mandatory health insurance in Switzerland, which are described in the fol-

lowing chapters.

3.1.1 Oncotype DX

Oncotype DX is a multigene-expression test that assesses the probability of distant relapse within
a 9-year span assuming 5 years of endocrine therapy and predicts the anticipated response to
adjuvant chemotherapy. The intended population consists of pre- and post-menopausal patients
with early-stage ER+/HER2- breast cancer with 0 to 3 positive nodes. The assay measures the
expression of 21 genes (16 cancer-related genes and 5 reference genes) that were identified by
correlating the expression of 250 genes with recurrence-free survival in 3 clinical trials, in order to
generate a risk of recurrence score (RS) that ranges from 0 to 100.2° Based on the results of the
NSABP B20 trial, the relationship between the RS and the magnitude of the chemotherapy benefit
was found statistically significant.?* The measurement is performed on Formalin-Fixed Paraffin-
Embedded (FFPE) tissue sample from a biopsy or surgical resection and it utilises the quantitative
reverse transcription polymerase chain reaction (QRT-PCR) technology.?° The RS has been vali-
dated by the National Surgical Adjuvant Breast and Bowel Project B-20 (NSABP B-20) study and
the translational arm of the ATAC (Arimidex, Tamoxifen, Alone or in Combination) trial
(TransATAC) and Southwest Oncology Group (SWOG) 8814 trials. Early cut-off point for risk clas-
sification were derived from the NSABP-20 study and defined recurrence risk as low (RS<18),
intermediate (18CRS<31), and high (RSO 3 1The most recent cut-off points for the risk categories
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were validated from the Trial Assigning Individualized Options for Treatment(Rx) (TAILORX) trial.?!!
24 They consist of low (RS<11), intermediate (11CRS<26), and high risk (RS(26).2425

3.1.2 MammaPrint

MammaPrint is a microarray-based multigene-expression test that measures the mRNA expression
of 70 genes related to the 10 hallmarks of cancer namely: apoptosis, self-sufficiency in growth
signals, insensitivity to anti-growth signals, limitless replicative potential, tissues invasion and me-
tastasis, sustained angiogenesis, genome instability and mutation, tumour-promoting inflammation,
deregulating cellular energetics, and avoiding immune destruction.?® The test is intended for pre-
and post-menopausal patients with early breast cancer with 0 or up to 3 positive lymph nodes
irrespective of their ER/HER?Z status. It assigns tumours into risk categories for distant recurrence
within 5 and 10 years, while also assessing which patients are less likely to benefit from adjuvant
chemotherapy.?”'3° The sample is processed by isolating mMRNA from a FFPE sample and a score
(MammaPrint Index) between -1 and 1 is calculated.3%:32 Samples with a MammaPrint index value
greater than O are classified as low risk, and samples with a value less than or equal to O are
classified as high risk. The test was validated in the MINDACT trial.333* MammaPrint can be com-
bined with an 80-gene molecular subtyping assay, called BluePrint, that categorises tumours in the

luminal, HER2 or basal intrinsic subtypes.3®

3.1.3 EndoPredict

EndoPredict is an assay intended for pre- or post-menopausal patients with ER+/HER2- breast
cancer with node-negative or positive (up to 3 nodes) disease, that assesses the risk of 10-year
distant recurrence (metastatic disease) from the time of initial diagnosis assuming 5 years of en-
docrine therapy, the likelihood of distant recurrence 5-15 years after diagnosis, and the estimated
absolute benefit of chemotherapy at 10 year. This 12-gene expression test is based on the quanti-
fication of the RNA expression of 8 prognostic genes, 3 normalisation genes, and 1 control gene
measured in FFPE resection and biopsy tissue samples by qRT-PCR.%® These genes were se-
lected out of 63 candidate genes and are linked to tumour proliferation and hormone receptor ac-
tivity. A molecular score (EP) is generated that ranges between 0.0 and 15.0, and when combined
with the clinical characteristics (tumour size and number of affected lymph nodes), the clinically
applicable EPclin Score is derived that ranges between 1.0 and 8.2.3%3% An EP score of <5 and an
EPclin score of <3.3 are considered low risk for distant recurrence, while an EP score of 05 a n d
EPclin score O3. 3 a3 Ehe EPoandsEPdirescoees wete vajjdatedrin tre Kus-
trian Breast and Colorectal Cancer Study Group (ABCSG) -6 & -8 trials and TransATAC study.36:39

Additionally, EndoPredict provides prognostic information on pathological factors such as Ki67.36:3
3.1.4 Prosigna
Prosigna is a test that estimates the risk of recurrence over a span of 10 years, assuming 5 years

of endocrine therapy, for postmenopausal patients with ER+/HER2- early breast cancer with node-
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negative disease or node-positive disease with up to 3 positive lymph nodes or 4 and more lymph
nodes.*° The test examines the expression levels of 50 genes using the PAM50 gene panel utilising
RNA expression extracted from an FFPE sample using the RNA hybridization technique and the
nCounter System.* The assay measures the expression of 8 normalisation genes, 6 positive con-
trol genes and 8 negative control genes and classifies the tumours in one of the luminal A, luminal
B, HER2 enriched and basal-like subtypes based on the results of the PAM50 results by generating
a risk of recurrence score (ROR). The ROR-PT score that is utilised by Prosigna is derived from
the assay when the subtype, tumour size and proliferation score are combined and its values range
between 0 and 100. When accounting for nodal status, breast cancers are categorised in risk cat-
egories of low, intermediate or high and the corresponding scores are 0-40, 41-60, and 61-100 for
node negative breast cancers, 0-15, 16-40, and 41-100 for node positive cancers (up to 3 nodes),
and for node positive breast cancers with 4 or more affected nodes ROR scores of 0-100 are con-
sidered high risk.4%4! The ROR score was validated in the TransATAC, ABCSG-8 and DBCG co-

horts. 42144

3.1.5 Overview of test characteristics
An overview of relevant characteristics of the 4 multigene-expression tests described in the previ-

ous chapters is shown in Table 2 below.

Table 2: Characteristics of the 4 multigene  -expression tests covered in Switzerland

Commercial name

Oncotype DX

MammaPrint

EndoPredict

Prosigna

Applications indicated
by manufacturer

Recurrence risk and
chemotherapy benefit

Recurrence risk and
chemotherapy benefit

Recurrence risk and
chemotherapy benefit

Recurrence risk and
intrinsic subtype

Technique gRT-PCR Microarray gRT-PCR RNA hybridization
(NanoString nCounter
system)

Genes 21-gene assay 70-gene assay 12-gene assay 50-gene assay

Hormone receptor ER+ ER+ or ER- ER+ ER+

status

HER2 status HER2- HER2-/HER2+ HER2- HER2-

Lymph node status

LNO or LN+ (up to 3
positive nodes)

LNO or LN+ (up to 3
positive nodes)

LNO or LN+ (up to 3
positive nodes)

LNO or LN+ (up to 3
positive nodes or 4+)

Menopausal status

Pre- and post-meno-
pausal

Pre- and post-meno-
pausal

Pre- and post-meno-
pausal

Post-menopausal

Output

RS (0-100)

MPI (-1.000 to
+1.000)

EP score (0.0-15.0)
and EPclin score (1.0-
8.2)

ROR score (0-100)
and intrinsic subtype

Categorisation of
output

Low (RS<11), interme-
diate (110RS<26), or
high risk (RS(26)

Old categorisation:
Low (RS<18), interme-
diate (18CRS<31), or
high risk (RSO 3)1

Low (MPI>0) or high
risk (MPIQD)

Low (EP<5 &
EPclin<3.3) or high
risk (EPCB &
EPclin(8.3)

Low, intermediate, or
high risk (categorisa-
tion conditional on
nodal status, see main
text)
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Commercial name Oncotype DX MammaPrint EndoPredict Prosigna

Therapy assumed for 5 years of endocrine No therapy assumption 5 years of endocrine 5 years of endocrine
prognosis therapy therapy therapy
Manufacturer Genomic Health Agendia Myriad Genetics Veracyte
Abbreviations:

EP score = molecular score, ER = oestrogen receptor, HER2 = human epidermal growth factor receptor 2, LN= lymph node,
MPI = MammaPrint Index, qRT-PCR = quantitative real-time reverse-transcription polymerase chain reaction, ROR = risk of re-
currence, RS = recurrence score.

3.2 Alternative technologies
In Switzerland, there are currently no approved alternative multigene-expression tests for patients

with early breast cancer.

3.3 Regulatory status / provider

The 4 multigene-expression tests under evaluation (Oncotype DX, MammaPrint, EndoPredict, and
Prosigna) are available in Switzerland through healthcare providers and are currently reimbursed
under compulsory health insurance when prescribed for eligible patients. The tests are approved
for patients with ER+/HER2- breast cancer with up to 3 affected lymph nodes, for whom conven-
tional testing alone does not allow a clear decision regarding adjuvant chemotherapy. The tests
are used selectively rather than routinely and are part of a broader clinical evaluation that includes

imaging and histopathological analyses.
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4.  Population, Intervention, Comparator, Outcome (PICO)

Two PICOs were defined, aimed at covering a broad range of relevant outcomes and in order to
employ different inclusion criteria for each. Information from Swiss clinical experts gathered during
an Advisory Clinical Expert Group meeting was used for the specification of these PICOs. The first
PICO focuses on the clinical and economic outcomes. An amendment was made to the protocol
for PICO 1: breast cancer-specific survival was added as outcome to avoid exclusion of relevant
studies which did not report the outcome overall survival. The second PICO focuses on the impact

on clinical decision-making.

A preliminary review of published HTAs indicated that evidence is lacking on the population as
defined in the policy question of this HTA, i.e. the population for whom it is unclear based on con-
ventional testing whether to prescribe adjuvant chemotherapy. Therefore, the population in the PI-
COs was broadened to additionally include early breast cancer patients whose diagnosis most

closely matched the intended study population.

Table 3: PICO 1

p: Women and men with ER+, HER2-, LNO-3 early breast cancer after surgical resection

B Conventional testing (with or without clinical prediction tools) and multigene-expression tests (Oncotype DX,
MammaPrint, EndoPredict, or Prosigna)

C Conventional testing (with or without clinical prediction tools)3

O: Clinical outcomes
- Overall survival
- Breast cancer-specific survival
- Disease-free survival
- Recurrence risk/recurrence-free-survival (i.e. invasive disease-free survival and distant recurrence-free survival)
- Health-related quality of life

Economic outcomes

- Incremental/total costs, life years, and quality-of-life-adjusted life-years
- Incremental cost-effectiveness ratio

- Budget impact

Table 4: PICO 2

P: Women and men with ER+, HER2-, LNO-3 early breast cancer after surgical resection

I: Conventional testing (with or without clinical prediction tools) and multigene-expression tests (Oncotype DX,
MammaPrint, EndoPredict, or Prosigna)

C: Conventional testing (with or without clinical prediction tools)®

O: Impact on treatment management

3 Clinical prediction tools use patient characteristics and data from clinicopathological testing to estimate recurrence risk and
inform treatment decisions. Examples include PREDICT, Nottingham Prognostic Index (NPI), and Adjuvant!Online.
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5. HTA research questions

5.1 Research Question

Based on the policy question and context described above, the following main research question

was formulated:

What is the clinical effectiveness and cost-effectiveness of the multigene-expression tests
Oncotype DX, MammaPrint, EndoPredict and Prosigna for guiding adjuvant chemother-
apy decisions in patients with ER+, HER2-, LNO-3 early breast cancer after surgical re-

section?

A particular interest for this research Chapterst i on i
1. As the 4 different multigene-expression tests are not interchangeable, the research question

considers each test individually and not collectively as a category of tests.

5.2 HTA research questions

For the evaluation of the technology the following research questions covering central HTA do-
mains, as designated by the European Network for Health Technology Assessment (EUnetHTA)
Core Model (clinical effectiveness, safety, cost-effectiveness, budget impact, ethical, legal, social

and organisational aspects), are addressed:

1. Is the technology effective/efficacious compared to the comparator technology?
2. Is the technology safe compared to the comparator technology?

3. What is the budget impact of the technology?

4. |Is the technology cost-effective compared to the comparator technology?

5. Are there ethical, legal, social or organisational issues related to the technology?

Note. Safety was not considered in the PICO, because multigene-expression tests are not expected
to lead to any direct safety concerns. There are no direct adverse effects, because the tissue sam-
ples used for the multigene-expression tests origin from already surgically resected breast tissue.
The indirect safety effects of multigene-expression tests, such as additional treatment that can
cause harm compared to a situation without these tests, are incorporated within the survival out-
comes as defined in the PICO, while impact of testing on quality of life is addressed in the ELSO

chapter.

5.3 Additional question(s)

As described in Chapters 1 and 5.1, the aim of the current project is to demonstrate the available
evidence on the clinical effectiveness and cost-effectiveness for a broader population than that
defined in the Swiss reimbursement text. The following additional questions are contributing to that

aim:

HTA Report 10



1. Whatis the clinical effectiveness and cost-effectiveness evidence for multigene-expression tests

when applied (i.e. for populations and clinical decisions) as described in the reimbursement
texts in Switzerland?

2. If no such evidence is available, which application of multigene-expression tests for which there
is evidence available best matches the Swiss setting??
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6. Clinical effectiveness

Summary statement clinical effectiveness

Overall, the comparative evidence on multigene-expression tests is sparse. Of the 4 multigene-
expression tests, only for MammaPrint an interim analysis of one RCT is available on the com-
parative clinical effectiveness? of the multigene-expression test versus conventional testing for
guiding adjuvant chemotherapy decisions in early breast cancer patients. The other studies on
MammaPrint and the studies on Oncotype DX, EndoPredict and Prosigna reported intermediate
measures on the predictive ability®, prognostic ability®, and impact on treatment management®.
The intermediate measures predictive and prognostic ability lack the comparison between the
multigene-expression test versus conventional testing and in the impact on treatment manage-
ment follow-up of clinical outcomes is not included. The predictive and prognostic ability of the
multigene-expression tests were based on different survival outcomes. No data was reported on
health-related quality of life. Except for a small number of studies on the impact on treatment
management, none of the studies included the population for whom it was unclear based on

conventional testing whether to prescribe adjuvant chemotherapy.

Oncotype DX

- Comparative clinical effectiveness
No studies or ongoing RCTs identified.

- Intermediate measure i predictive ability/chemotherapy benefit
Early breast cancer patients classified by Oncotype DX in genomic low or intermediate risk
may have little to no chemotherapy benefit on overall, breast cancer-specific, disease-free,
recurrence-free, invasive disease-free, and distant metastasis-free survival (2 RCTs: moder-
ate to low certainty evidence & 7 studies: very low certainty evidence). Early breast cancer
patients classified by Oncotype DX in genomic high risk may have a chemotherapy benefit
on overall, disease-free, recurrence-free, invasive disease-free, and distant metastasis-free
survival, but the evidence is very uncertain (3 studies: very low certainty evidence).

- Intermediate measure i prognostic ability
Oncotype DX may be prognostic for invasive disease-free survival in early breast cancer
patients (1 RCT: low certainty evidence).

- Intermediate measure i impact on treatment management
Oncotype DX may change the adjuvant treatment recommendation in 31% of the early breast

cancer patients, but the evidence is very uncertain (16 studies: very low certainty evidence).

4 See Table 1: Definitions table
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MammaPrint

- Comparative clinical effectiveness
The design of the MINDACT trial is aimed at assessing the clinical outcomes of treating early
breast cancer patients with adjuvant chemotherapy based on their clinical risk (by Adju-
vant!Online) or their genomic risk (by MammaPrint). Patients with discordant risks (i.e. C-
high/G-low or C-low/G-high) were randomised to chemotherapy or no chemotherapy. In a
prespecified secondary interim analysis not based on these discordant risk groups, the com-
parative clinical effectiveness of MammaPrint versus Adjuvant!Online was estimated by com-
paring distant metastasis-free survival resulting from treating according to genomic risk strat-
egy or clinical risk strategy. Treatment based on MammaPrint may result in 46% fewer clinical
high risk early breast cancer patients being treated with adjuvant chemotherapy and little
difference in distant metastasis-free survival (1 RCT: low certainty evidence). The interim 8
years distant metastasis-free survival of adjuvant treatment based on MammaPrint compared
to the clinical risk strategy was 90.9% versus 91.3%, however this slightly shorter survival
becomes larger at 10 years follow-up. Whether adjuvant treatment based on MammaPrint is
clinically beneficial depends on weighing the benefits (i.e. less adverse events due to adju-
vant chemotherapy) and harms (i.e. possibly a slightly shorter distant metastasis-free sur-
vival) in a contextualised appraisal. This is not reported in the current MINDACT publications.

- Intermediate measure i predictive ability/chemotherapy benefit
Early breast cancer patients classified by Adjuvant!Online and MammaPrint in C-low/G-high
may have little to no chemotherapy benefit on overall, disease-free and distant metastasis-
free survival (1 RCT: low certainty evidence). Early breast cancer patients classified by Ad-
juvant!Online and MammaPrint in C-high/G-low may have a chemotherapy benefit on distant
metastasis-free survival and may have little to no chemotherapy benefit on overall and dis-
ease-free survival (1 RCT low certainty evidence).
MammaPrint may not be predictive for chemotherapy benefit on breast cancer-specific sur-
vival in early breast cancer patients, but the evidence is very uncertain (1 study: very low
certainty evidence).

- Intermediate measure 1 prognostic ability
MammaPrint may be prognostic for overall, disease-free and distant metastasis-free survival
in early breast cancer patients, but the evidence is very uncertain (1 RCT: very low certainty
evidence).

- Intermediate measure T impact on treatment management
MammaPrint may change the adjuvant treatment recommendation in 35% of the early breast

cancer patients, but the evidence is very uncertain (6 studies: very low certainty evidence).

EndoPredict
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Comparative clinical effectiveness

No studies or ongoing RCTs identified.

Intermediate measure i predictive ability/chemotherapy benefit

EndoPredict may be predictive for chemotherapy benefit on breast cancer and distant recur-
rence in early breast cancer patients, but the evidence is very uncertain (1 study: very low
certainty evidence).

Intermediate measure i prognostic ability

EndoPredict may be prognostic for breast cancer and distant recurrence in early breast can-
cer patients, but the evidence is very uncertain (3 studies: very low certainty evidence).
Intermediate measure i impact on treatment management

EndoPredict may change the adjuvant treatment recommendation in 40% of the early breast

cancer patients, but the evidence is very uncertain (4 studies: very low certainty evidence).

Prosigna

Comparative clinical effectiveness

No studies identified. An RCT is ongoing (estimated completion date December 2034; 5-year
follow-up data is anticipated to be published mid-2026).

Intermediate measure 1 predictive ability/chemotherapy benefit

No studies identified.

Intermediate measure i prognostic ability

Prosigna may be prognostic for breast cancer-specific and distant metastasis-free survival in
early breast cancer patients, but the evidence is very uncertain (1 study: very low certainty
evidence).

Intermediate measure T impact on treatment management

Prosigna may change the adjuvant treatment recommendation in 17% of the early breast

cancer patients, but the evidence is very uncertain (3 studies: very low certainty evidence).
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6.1 Methodology clinical effectiveness

The systematic review methodology described in this HTA report was developed in line with the
Cochrane Handbook for Systematic Reviews of Interventions (Version 6.5) and the report was
drafted in adherence to the Preferred Items for Systematic Reviews and Meta-Analyses (PRISMA)
Statement.*>4¢ The systematic review was conducted following a review protocol, which is pub-
lished on the FOPH website.#

6.1.1 Databases and search strategy

Systematic literature searches were conducted on 6 May 2024 in 3 databases: PubMed (MED-
LINE), Embase.com and the Cochrane Library. To gain insight in ongoing RCTs with study char-
acteristics in line with the PICO of this HTA, searches were conducted on the websites of Clinical-
Trials.gov  (https://clinicaltrials.gov) and the European Union Clinical Trials Register

(https://www.clinicaltrialsregister.eu) on 10 June 2024.

One search strategy was developed with an information specialist based on the 2 PICOs reported
in Chapter 4. As quality control the search strategy was checked by a second researcher and
validated with a set of key articles. Search strings were compiled for the broad population of pa-
tients with breast cancer and the interventions Oncotype DX, MammaPrint, EndoPredict and
Prosigna. Search limits were added for a publication date limit of the last 15 years and to exclude
conference abstracts and preprints. The syntax of the search strategies was composed for one
medical database, PubMed (MEDLINE), and customised to the other databases. The details of the

search strategies are outlined in Appendix 0.

Electronic records of the studies retrieved by the searches were stored by using Endnote reference
manager software (Clarivate Analytics, United States of America [USA]). This Endnote file was
uploaded in Rayyan software (Rayyan Systems Inc., USA) for the selection of the studies.*® Dupli-

cate records were deleted, and this number was registered in the PRISMA flow diagram.

6.1.2 Other sources

Reference lists of systematic reviews relevant to the research question identified during the title
and abstract screening were checked for potentially relevant additional references of primary stud-
ies. The systematic review itself was excluded after the reference check. Narrative reviews were
excluded directly and not checked for references. In addition, the supplementary search technique
backward citation chasing was applied, i.e. by finding other studies cited within the included studies.

No additional studies were found in these other sources.

6.1.3 Study selection
Relevant studies were selected in duplicate by a systematic approach by 2 independent research-
ers. Firstly, the potential relevancy of the studies was assessed during the title/abstract screening.

Potentially relevant studies were selected for full-text screening, all other studies were excluded,
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without documenting the reason for exclusion. If the 2 researchers disagreed on the relevance of
a study, this was discussed. If disagreements between the 2 researchers during title/abstract
screening were not resolved, the study was assessed in full text. Secondly, the studies were as-
sessed in full text with pre-specified inclusion criteria. Studies were included in the systematic re-
view if they fulfilled the inclusion criteria; the remaining studies were excluded and the primary
reason for exclusion was listed. Any differences between the 2 researchers were resolved by dis-

cussion, if needed a third researcher was consulted.

The evidence required to answer the HTA research questions is comparative clinical effectiveness
(i.e. evidence that compares the difference in clinical benefits and harms of using multigene-ex-
pression tests and conventional testing versus conventional testing to support the treatment deci-
sion on adjuvant chemotherapy in early breast cancer patients). A preliminary review of published
HTAs (see Chapter 9.1), indicated that such evidence is lacking. Therefore, an additional set of
inclusion criteria based on the type of evidence was defined for PICO 1 to identify evidence on the
intermediate measures predictive ability/chemotherapy benefit and prognostic ability. Intermediate
measures provide indirect evidence related to clinical effect, because these intermediate measures

lack the comparison between the multigene-expression test versus conventional testing.

For this HTA topic, prospective RCTs as well as retrospective/re-analyses of RCTs have been
considered. The primary interest of this HTA was in prospective RCTs, which use the multigene-
expression test prospectively to guide the treatment decision on adjuvant chemotherapy. These
trials provided the highest quality of the available evidence. In contrast, in retrospective/re-analyses
of RCTs multigene-expression tests were performed on stored resected breast tissue samples of

part of the RCT participants.
The inclusion criteria listed in Table 5 were stratified by PICO, study design and type of evidence:

- PICO and study design
o PICO 17 prospective RCTs
0o PICO 17 retrospective/re-analyses of RCTs and comparative hon-randomised studies
o PICO 27 comparative non-randomised studies
- Type of evidence
o Comparative clinical effectiveness
0 Intermediate measures
A Predictive ability/chemotherapy benefit
A Prognostic ability
A Impact on treatment management
As reported in Chapter 9.1, published HTA reports concluded that each of the multigene-expres-
sion tests Oncotype DX, MammaPrint, EndoPredict and Prosigna has the ability to differentiate

between early breast cancer patients with a good or poor prognosis based on cancer recurrence

or survival. Therefore, in this HTA report it was decided to implement a stepwise selection approach
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for studies reporting prognostic ability in PICO 1. This selection approach comprised 2 steps: (1)
selection of prospective RCTs; and (2) if no prospective RCT reporting prognostic ability was found
for a multigene-expression test, a second selection step for retrospective/re-analyses of RCTs and
comparative non-randomised studies for prognostic ability was conducted. Prospective RCTs, ret-
rospective/re-analyses of RCTs and comparative non-randomised studies were selected for com-

parative clinical effectiveness and predictive ability/chemotherapy benefit.

To provide insight in the details of the selection process, a PRISMA flow diagram with the results
of the study selection and a table with the more detailed reasons for exclusion for each excluded

study at full-text review were composed.
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Table 5: Inclusion criteria for clinical studies

PICO 17 PICO 117 PICO 217
prospective RCTs retrospective/re -analyses of RCTs and comparative non -randomised studies comparative non -randomised studies
Publicationyear |1 ast 15 years (020009)

Language English, French, German, Italian

Country of worldwide worldwide Western countries®
study

Study design/ - prospective RCTs - retrospective/re-analyses of RCTs - retrospective/re-analyses of RCTs - before-after studies

publication type

- systematic reviews (only used for a
reference check)

-longitudinal studi
and parallel follow-up, in which 1 arm
was exposed and 1 arm was not

- systematic reviews (only used for a
reference check)

-longitudinal studies
parallel follow-up or with risk stratifications
and parallel follow-up

- systematic reviews (only used for a
reference check)

- systematic reviews (only used for a
reference check

Type of Comparative Intermediate Comparative Intermediate Intermediate measures: Intermediate measures:

evidence ® clinical measures: clinical measures: - prognostic ability - impact on treatment management
effectiveness - predictive effectiveness - predictive

ability/chemo - ability/chemo -
therapy benefit therapy benefit

- prognostic - prognostic
ability ability

Population women and men women and men women and men women and men women and men with ER+, HER2-, LNO-3 women and men with ER+, HER2-, LNO-3
with ER+, HER2-, with ER+, HER2-, with ER+, HER2-, with ER+, HER2-, early breast cancer after surgical resection® early breast cancer after surgical
LNO-3 early breast | LNO-3 early breast | LNO-3 early breast | LNO-3 early breast | and all receiving the same adjuvant therapy resection®
cancer after cancer after cancer after cancer after (i.e. all patients receiving endocrine therapy;
surgical resection® | surgical resection® | surgical resection® | surgical resection® | or all patients receiving chemotherapy or

with multigene- with multigene- chemo-endocrine therapy; the choice of

expression tests expression tests adjuvant therapy was made independent of
the risk stratification of the multigene-
expression tests and conventional testing®)

Intervention adjuvant therapy® - chemo-endocrine | adjuvant therapy® - chemo-endocrine | multigene-expression tests (Oncotype DX, conventional testing® and multigene-
based on therapy based on therapy MammaPrint, Endo-Predict, Prosigna) expression tests (Oncotype DX,
conventional - chemotherapy conventional - chemotherapy MammaPrint, EndoPredict, Prosigna)
testing® and testing® and
multigene- multigene-
expression tests expression tests
(Oncotype DX, (Oncotype DX,

MammaPrint, MammaPrint,
Endo-Predict, Endo-Predict,
Prosigna) Prosigna)
Comparator adjuvant therapy* no chemotherapy adjuvant therapy? no chemotherapy conventional testing® conventional testing®
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conventional conventional
testing® testing®
Outcome ° - overall survival - overall survival - overall survival impact on treatment management:
- breast cancer-specific survival - breast cancer-specific survival - breast cancer-specific survival - overall change
- disease-free survival - disease-free survival - disease-free survival - change from endocrine therapy to
- recurrence risk/recurrence-free-sur- - recurrence risk/recurrence-free-sur- - recurrence risk/recurrence-free-survival (in- chemotherapy
vival (including invasive disease-free vival (including invasive disease-free cluding invasive disease-free survival and - change from chemotherapy to endo-
survival and distant recurrence-free survival and distant recurrence-free distant recurrence-free survival) crine therapy
survival) survival) - HRQoL - no change endocrine therapy
- HRQoL - HRQoL - no change chemotherapy
Other - studies with unique data (analysis with | - studies with unique data (analysis with | - studies with unique data (analysis withthe | sampl e si ze 0100
the largest sample size or most the largest sample size or most largest sample size or most extended
extended follow-up was included)’ extended follow-up was included)’ follow-up was included)’
-followup O59years - followup O59years - follow-up O5°9%years
-sample size 0100 -sample size 0100
- adjusting for main confounders (i.e. - results reported for the combined risk
age, tumour stage, differences in categories" of multigene-expression tests
chemotherapy) and conventional testing®

Abbreviations

ER+ = oestrogen receptor positive, HER2- = human epidermal growth factor receptor 2 negative, HRQoL = health-related quality of life, LNO-3 = up to 3 positive lymph nodes, RCTs = randomised
controlled trials.

Notes

a = Austria, Australia, Belgium, Bulgaria, Canada, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, Latvia, Lithuania, Luxembourg,
Malta, the Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, United Kingdom, United States of America.*®

b = Definitions are provided in Table 1: Definitions table

¢ = Studies were eligible for inclusion if they included the population of interest, presented a subgroup analysis for the population of interest, or included a mixed population. In case of a mixed population,
the study was eligible for inclusion only if the majority of the study population fitted the population of interest.

d = Adjuvant chemotherapy/chemo-endocrine therapy or endocrine therapy.

e = With or without clinical prediction tools.

f = If applicable, unique results from interim studies were included (e.g. when results on an outcome of interest were reported only in an interim study) and interim studies were used as additional input
on the study methodology.

g = The clinical relevance of survival and recurrences within a period of <5 years after the breast cancer diagnosis is limited.

h = Data needed to be reported for the concordant and discordant combinations of the risk categories of multigene-expression tests and conventional testing, i.e. low clinical riski low genomic risk, low
clinical riski high genomic risk, high clinical riski low genomic risk, and high clinical riski high genomic risk.
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6.1.4 Assessment of quality of evidence

6.1.4.1 Risk of bias of the reported outcomes in the included studies

The included studies were critically appraised by one researcher and fully reviewed by and dis-

cussed with a second researcher. The risk of bias of the reported outcomes in the RCTs was as-

sessed with the revised Cochrane Risk of Bias tool for randomised trials (RoB 2).4550 Retrospec-
tive/re-analyses of RCTs and comparative non-randomised studies with predictive and/or prognos-

tic survival outcomes were critically appraised with the Prediction model study Risk Of Bias As-

sessment Tool (PROBAST), adapted by NIHR for their HTAon 6 Tumour profiling tes
adjuvant chemotherapy decisions i n >Thenopehalljodg-de posi
ment of the risk of bias was based on the PROBAST
risk of bias, the overall judgment for risk of bias was high risk.5? Before-after studies reporting the

outcome impact on treatment management were critically appraised with the Risk of Bias in Non-

randomised Studies - of Interventions (ROBINS-I) tool for uncontrolled before-after studies,

adapted by Cochrane.*> More details on the adapted risk of bias assessment tools are enclosed in

Appendix C.

The risk of bias assessments with RoB2 and ROBINS-I were visualised in plots with the web appli-
cation Robvis.®® The risk of bias assessment with the adapted PROBAST was reported in a table
as outlined in the PROBAST guidance.>?

6.1.4.2 Overall certainty of the evidence

The overall certainty of the evidence on outcome level was appraised using the Grading of Rec-
ommendations Assessment, Development and Evaluation (GRADE) approach.*>5* The certainty
of a body of evidence is defined as the extent to which one can be confident that the estimated
effect of an intervention is close to the true effect. A GRADE assessment of this certainty involved
appraisal of 5 domains: risk of bias, inconsistency, indirectness of evidence, imprecision of the
effect estimates, and the risk of publication bias. Three domains can upgrade the certainty of evi-
dence of comparative non-randomised studies (i.e. a large effect, a dose-response gradient or
plausible residual opposing confounding). Based on the assessments for each domain, the overall
evaluation of the certainty of the evidence per outcome was classified as high, moderate, low or
very low. The certainty of the evidence ratings started as high and could be downgraded with one
or two levels per domain. The certainty of the evidence was summarised in a GRADE summary of
findings table for each multigene-expression test.*>** GRADEpro GDT software (Evidence Prime
Inc., Canada) was used to construct the summary of findings table for the outcomes overall survival,
breast cancer-specific survival, disease-free survival, recurrence-free-survival, HRQoL, and impact

on treatment management.>® The tables were further adjusted manually.

The GRADE guidance on informative statements to communicate results of systematic reviews

was used for uniform phrasing.%®
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6.1.5 Methodology data extraction, analysis and synthesis of the clinical effectiveness

Relevant data from the included studies was extracted by one researcher into a standardised data-
extraction spreadsheet in Microsoft Excel and fully reviewed by a second researcher. Data was
extracted as defined by the authors, including the definition of the outcome. When no percentages
of patients were reported for hormone receptor status or lymph node status, the inclusion criteria
of the study were followed and assumed to be 100%. Preferably data from intention-to-treat (ITT)
analyses was extracted. When Oncotype DX data on recurrence scores was reported for different
classifications, data on both classifications was extracted and reported in the summary tables and

the most recent classification was included in the GRADE table.

Extracted data of the included studies was summarised in study characteristics tables, risk of bias
tables/figures, summary tables, and GRADE summary of findings tables. The studies were strati-
fied based on study design (i.e. prospective RCTSs, retrospective/re-analyses of RCTs and compar-
ative non-randomised studies) and type of evidence (i.e. comparative clinical effectiveness and the
intermediate measures predictive ability/chemotherapy benefit, prognostic ability and impact on

treatment management). Forest plots were created to visualise pooled results.

The 4 multigene-expression tests were analysed on an individual level per test, not as one class of
the multigene-expression tests combined. It was not possible to calculate pooled estimates for the
survival outcomes; these outcomes were analysed narratively and presented per study in the sum-
mary tables and GRADE summary of findings tables. For the outcome impact on treatment man-
agement pooled estimates were calculated by meta-analysis with a random-effects model (i.e. Der-
Simonian and Laird). Pooled event rates, 95% confidence intervals and heterogeneity statistics
were calculated for the overall change in treatment management, change from endocrine therapy
to chemotherapy, change chemotherapy to endocrine therapy, no change endocrine therapy, and
no change chemotherapy. If applicable, estimates were pooled separately for the overall population
and fiuncl ear d popul ation. Most pooled estimates we
rule, estimates of heterogeneity based on less than 10 studies are not likely to be reliable.>” The
analyses were conducted with the Comprehensive Meta-Analysis (CMA) software (Bio-stat,
USA).58
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6.2 Results clinical effectiveness

6.2.1 PRISMA flow diagram

The results of the clinical systematic literature search are summarised in Figure 1. I'n tot al

unique records were identified in PubMed (MEDLINE), Embase.com and Cochrane Library with

the search conducted on 6 May 2024. Of those,

abstract. During the subsequent full-text selection 256 studies were excluded. In the PRISMA flow
diagram the reasons for exclusion are listed per PICO, study design and type of evidence. An
overview of the more detailed reasons for exclusion by each excluded study is enclosed in Appen-
dix D. A total of 44 studies were included in the clinical systematic review: 25 studies on Oncotype
DX232459781 9 studies on MammaPrint’®82'8% 7 studies on EndoPredict®¢°'%, and 4 studies on

Prosigna® ®°. One study reported data on Oncotype DX and MammaPrint.”®

Sixteen studies were included for PICO 1, reporting data on the intermediate measures predictive
ability/chemotherapy benefit and/or prognostic ability. Three prospective RCTs were included re-
porting predictive and prognostic ability (Oncotype DX n=2; MammaPrint n=1). The prospective
RCT on MammaPrint also reported limited data on the comparative clinical effectiveness. Ten ret-
rospective/re-analyses of RCTs and comparative non-randomised studies reported predictive abil-
ity (Oncotype DX n=7; MammaPrint n=2; EndoPredict n=1). Three retrospective/re-analyses of
RCTs and comparative hon-randomised studies were included with prognostic ability (EndoPredict
n=2; Prosigna n=1). Since prospective RCTs reporting prognostic ability were included for Onco-
type DX and MammaPrint, no additional retrospective/re-analyses of RCTs and comparative non-

randomised studies on prognostic ability were selected for these multigene-expression tests.

For PICO 2 in total 28 comparative non-randomised studies on the intermediate measure impact
on treatment management were included (Oncotype DX n=16; MammaPrint n=6; EndoPredict n=4;

Prosigna n=3).
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Figure 1: PRISMA flow diagram of

] [Identification ]

Screening

J

Included

the clinical systematic literature search

Identification of studies via databases and registers

Records identified from:
PubMed (MEDLINE) (n = 2®74)

Records removed before screening:

Embase.com (n = 2577) > auglgzggz;ecords removed
Cochrane Library (n = 576) B
Records screened | Records excluded
(n=3®31) 7l (n=2d31)
Reports sought for retrieval | Reports not retrieved
(n = 300) | n=0)
¢ Reports excluded PICO 1 :
prospective RCTs i predictive &
Reports assessed for eligibility a| Prognostic ability (n = 39):

(n = 300)

Systematic review (n = 11)
Narrative review (n = 5)
Irrelevant publication type
(n=14)

Comparator out of scope
(n=3)

More extensive study included
(n=2)

Secondary/subgroup analysis
(n=4)

Reports excluded PICO 1 :
re-analyses of RCTs & comparative
non-randomised studies i predictive
ability (n = 97):
Publication year <2009 (n = 1)
Language out of scope (n = 2)
Irrelevant publication type (n = 4)
Study design out of scope (n = 44)
Population out of scope (n = 11)
Intervention/comparator out of
scope (n=1)
Included in pooled analysis (n = 3)
More extensive study included
(n=14)
Follow-up <5 years (n = 4)
No adjustment for confounders
(n=13)

Reports excluded PICO 1 :
re-analyses of RCTs & comparative
non-randomised studies 1
prognostic ability (n = 26):
Irrelevant publication type (n = 1)
Results out of scope (n = 25)

Reports excluded PICO 2 :
comparative non-randomised
studies i impact on treatment
management (n = 94):
Language out of scope (n = 2)
Country out of scope (n = 28)
Systematic review (n = 2)
Irrelevant publication type
(n=13)
Study design out of scope
(n=33)
Population out of scope (n = 2)
Outcome out of scope (n = 2)
Small sample size (n =9)
More extensive study included
(n=2)
Pooled analysis of treatment
management studies (n = 1)

—J

Notes

Studies included in review (n = 44)*
Oncotype DX (n = 25)?
MammaPrint (n = 9)?
EndoPredict (n = 7)

Prosigna (n = 4)

Reports included PICO 1:
prospective RCTs i predictive &
prognostic ability (n = 3):
Oncotype DX (n = 2)
MammaPrint (n = 1)°
EndoPredict (n = 0)
Prosigna (n = 0)

Reports included PICO 1 :
re-analyses of RCTs & comparative
non-randomised studies 1 predictive
ability (n = 10):

Oncotype DX (n=7)

MammaPrint (n = 2)

EndoPredict (n = 1)

Prosigna (n =0)

Reports included PICO 1:
re-analyses of RCTs & comparative
non-randomised studies T
prognostic ability (n = 3):
Oncotype DX (not applicable®)
MammaPrint (not applicable®)
EndoPredict (n = 2)
Prosigna (n = 1)

Reports included PICO 2 :

comparative non-randomised

studies i impact on treatment

management (n = 28)%
Oncotype DX (n = 16)?
MammaPrint (n = 6)?
EndoPredict (n = 4)
Prosigna (n = 3)

Search date 6 May 2024.
a = One study included for PICO 2 reported data on Oncotype DX and MammaPrint.
b = The prospective RCT on MammaPrint also reported limited data on the comparative clinical effectiveness.
¢ = Not applicable, since only if no prospective RCT reporting prognostic ability was found for a multigene-expression test, a second selection step for retrospective/re-analyses of RCTs and comparative
non-randomised studies for prognostic ability was conducted. This second selection step was conducted for the multigene-expression tests EndoPredict and Prosigna.
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6.2.2 Study characteristics

The characteristics of the included studies are summarised for each multigene-expression test in
4 separate chapters. The studies are stratified based on study design (i.e. prospective RCTs, ret-
rospective/re-analyses of RCTs and comparative nhon-randomised studies) and type of evidence
(i.e. comparative clinical effectiveness and the intermediate measures predictive ability/chemother-
apy benefit, prognostic ability and impact on treatment management). The study designs are spec-
ified in more detail in the study characteristics tables. The definitions of the type of evidence are

outlined in Table 1. The quality assessment of the included studies is reported in Chapter 6.2.3.

6.2.2.1 Oncotype DX

The study characteristics of the included studies on Oncotype DX are summarised in Table 6.

Prospective RCTs 1 comparative clinical effectiveness

Neither prospective RCTs nor ongoing RCTs on Oncotype DX were identified on the comparative

clinical effectiveness.

Prospective RCTs 1 intermediate measures predictive and prognostic ability

Two prospective open-label RCTs on Oncotype DX were included in this HTA. In RxPONDER (A

Clinical Trial RX for Positive Node, Endocrine Responsive Breast Cancer) Kalinsky et al 2021 de-

termined the effect of chemotherapy on survival and whether the effect was influenced by the On-

cotype DX recurrencescore.®®*The hypothesis was tested that in won
HER2-, 1-3 involved lymph nodes early breast cancer and a low/intermediate recurrence score of

0-25, the absolute risk of recurrence increased with higher recurrence scores (i.e. Oncotype DX

was prognostic) and the relative benefit of chemotherapy also increased with a higher recurrence

score (i.e. Oncotype DX was predictive of improved outcomes with chemotherapy). Participants

were enrolled in 9 countries (Canada, Colombia, France, Ireland, Korea, Mexico, Saudi Arabia,

Spain, USA) and randomly assigned in a 1:1 ratio to receive chemo-endocrine therapy or endocrine
therapy only. Bet ween February 2011 and September
56083 underwent r a n dpanmwipated tini tleerRCT (ahendo-eridldcing therapy

n

26511; endocrine therapy n=26507) . Kalinsky et a
terim analysis with a median follow-up of 5.3 years. Planned total follow-up is 15 years after ran-
domisation.

The objective of TAILORXx (Trial Assigning Individualized Options for Treatment[Rx]) was to deter-

mine whether chemotherapy is beneficial for women with an intermediate recurrence score of 11-

25 on the Oncotype DX test?*Bet ween April 2006 and Octobe&% 2010,
years with HR+, HER2-, 0 involved lymph nodes early breast cancer were enrolled in 6 countries
(Australia, Canada, Il rel and, New Zeal and, Per u, U S
included with a recurrence score 010 who received endo

rence score 026 wkodoeceneethehamyp, 36312 women w|
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11-25 randomisedtochemo-e ndocr i ne t herapy, and 306399 -2bomen wi
randomised to endocrine therapy. The final analysis took place in March 2018, with a median fol-
low-up of 90 months for invasive disease-free survival and 96 months for overall survival in the

cohort of patients with a recurrence score of 11-25.

Retrospective/re -analyses of RCTs 1 comparative clinical effectiveness & intermediate

measure prognostic ability

No retrospective/re-analyses of RCTs reporting the comparative clinical effectiveness of Oncotype
DX were identified. Since a prospective RCT reporting prognostic ability was included for Oncotype
DX, the second selection step for retrospective/re-analyses of RCTs reporting prognostic ability

was not conducted.

Retrospective/re -analyses of RCTs 1 intermediate measure predictive ability

Two retrospective/re-analyses of RCTs on Oncotype DX reporting predictive ability were included
in this HTA. Albain et al 2010 re-analysed data of one American RCT (SWOG 8814/TBCI 0100) in
post-menopausal women with HR+, HER2- or HER2+, 1-4+ involved lymph nodes early breast
cancer.?® Participants of the original trial were enrolled in 1989-1995 and the mean follow-up was
9 years. Specimens with sufficient RNA for Oncotype DX testing were available for 367 patients
(40% of the original trial). Of these patients, 60% were randomised to 5 years chemo-endocrine

therapy and 40% to 5 years endocrine therapy.

Geyer et al 2018 re-analysed data of one RCT (NSABP B-20) conducted in Canada and the USA
in women with ER+, HER2-, no involved lymph nodes early breast cancer.t° Participants of the
original trial were enrolled in 1988-1993 and the mean follow-up was 77 months. In the re-analysis
569 patients (24% of the randomised patients) were included with available tumour samples, suc-
cessful Oncotype DX testing and HER2- status. Of these patients, 64% were randomised to 5 years

chemo-endocrine therapy and 36% to 5 years endocrine therapy.

Comparative non -randomised studies i comparative clinical effectiveness & intermediate

measure prognostic ability

No comparative non-randomised studies reporting the comparative clinical effectiveness of Onco-
type DX were identified. Since a prospective RCT reporting prognostic ability was included for On-
cotype DX, the second selection step for comparative non-randomised studies reporting prognostic

ability was not conducted.

Comparative non -randomised studies i intermediate measure predictive ability

Five comparative non-randomised studies reporting predictive ability of Oncotype DX were in-
cluded. In an American retrospective cohort study in the period 2005 to 2015, Barcenas et al 2017
studied 16127 women andoinvodved lymphtnddes ldaRy-breasHcBriRet, an

intermedi ate/ high recurrence score J%Intlelstudy and t
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population, 15% of the patients were treated with chemotherapy. Cheng et al 2021, Ding et al 2023,
and Park et al 2019 evaluated the chemotherapy benefits of Oncotype DX in different early breast
cancer populations in the American Surveillance, Epidemiology, and End Results (SEER) database
from 2010 to 2015. Cheng et al 2 0 2 % nosinvalvedilyemph 3167 31
nodes early breast cancer and an intermediate recurrence score of 11-25, of whom 13% were
treated with chemotherapy.?Di ng et al 2023 studied +bHBJirvddvedvo men w
lymph nodes early breast cancer and a low/intermediate recurrence score of 0-25, and 28% of
these women were treated with chemotherapy.** Par k et al 2019 studied 3654
years with HR+, HER2-, no involved lymph nodes early breast cancer and an upper range of the

intermediate recurrence score of 26-30.%* Of these women 59% were treated with chemotherapy.

In the American National Cancer Database (NCDB),
HER2-, no reported involved lymph nodes early breast cancer were studied by Wang et al 2020

from 2010 to 2014.%5 An intermediate recurrence score of 11-25 was given in 33% of the men of

whom 67 (17%) received chemotherapy, and in 62% of

treated with chemotherapy.

Comparative non -randomised studies 1 intermediate measure impact on treatment manage-

ment

Sixteen before-after studies reporting the impact of Oncotype DX on treatment management were

identified. All studies had a prospective design, in which an initial adjuvant treatment recommen-

dation was made based on clinicopathological results and the final treatment recommendation after

receiving the Oncotype DX results. The studies were conducted in Australia, Canada, France, Ger-

many, ltaly, Spain, Switzerland, and the United Kingdom (UK). Twelve studies were conducted in

a total of 5065 6 5hEBR® onklR+, HERA, O-Bhiavolved/lymph nodes early breast

cancer 56174798 Eoyur studies were conducted in a total of
diate risk ER+, HER2-, 0-3 involved lymph nodes early breast cancer.”>737880 Sample sizes ranged

from 107 to 16738.
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Table 6: Study characteristics

T Oncotype DX

Reference  Study design Country Group  Sample Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk T Treatment
(trial name or Study pe- size (%) n (%) n (%) pause risk Oncotype DX n (%)
ID) riod women n (%) n (%) n (%)
post
Prospective RCTs i comparative clinical effectiveness
No studies identified
Prospective RCTs 1 intermediate measures predictive and prognostic ability
Kalinsky et  Prospective Canada, Total 56018 56018 median57.5 (range HR+:56 018 1: 306275 36353 NA Low: 208614%7 CET:26511
59 i
al 2021 RCT Colombia, (100%) 18.3-87.6) HER2-56 0 1 8 2 16266 (66.8%) I ntermedia (500%)
(RXPONDER)  France, (100% 7.2%)? ET:2 6 7
0) 3 460 (9.2% (57.2%) 12650
Ireland, : (9.2%)
High: NA (50.0%)
Korea, 2: 17 (0.3%) 'gh-
Mexico,
iaUS_' CET 26511 26511 median57.9 (range HR+: 2 0 5(10D0%) 1: 10628 16677 NA Low: 100 7% randomised to
rabia, : R ] . PR
Spain. USA (100%) 28.0-87.6) HER2-:26511 2: 643 (25.6%) (66.8%) I ntermedi a CET: 205.
pain, (100%) _ . (57.1%)° (100%)
enrolled: 3: 231 (9.2%) _—
Feb 2011- 2: 9 (0.4%) High: NA
Sept 2017
planned FU: ET 26507 206507 median57.2 (range HR+:26 507 1: 16647 106676 NA Low: 160 721 randomised to
15 years (100%)  18.3-86.0) HER2:2 6507  2:623(248%)  (06:9%) Intermedia (Elgo;,/) 2650
0
median FU: (100%) 3: 229 (9.1%) (57.3%)°
5.3 years 2.8 (0.3%) High: NA
Sparano et Prospective Australia, RSO1 16619 16619 median 58 (range ER+: 16614 0: 16619 16141 NA Low: 166 %9 all ET:
al 2018% RCT Canada, Ire- ET (100%) 25-75) HER2- 16619 (70.5%) (100%)
(TAILORX) land, New (100% )
Zealand,
Peru, USA  Rg 36312 36312 median 55 (range ER+: 36309 0: 36312 26109 NA Inter medi a randomised to
April 2006- 11-25 (100%) 25-75) HER2-:3 63 1 2 (63.7%) (10090)* CET:36312
March 2018  CET (100% ) (100%)
median FU:
96 months RS 36399 306399 median 55 (range ER+: 36393 0: 306399 206187 NA randomised to
11-25 (100%) 23-75) HER2-:3 639 9 (64.3%) ET 0 3639
ET (10096) (100%)
RS 16389 106 389 median 56 (range ER+: 16349 0: 1@®®)9 982 NA High: 1638 all CET:
026 (100%) 23-75) (70.7%) (100%)
CET
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Reference  Study design Country Group  Sample Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk T Treatment
(trial name or Study pe- size (%) n (%) n (%) pause risk Oncotype DX n (%)
ID) riod women n (%) n (%) n (%)
post
HER2-:1 6389
(100%)
Retrospective/re -analyses of RCTs i comparative clinical effectiveness
No studies identified
Retrospective/re -analyses of RCTs 1 intermediate measure predictive ability
Albain et Re-analysis of USA Total 367 367 mean 60.4+7.5 ER+: 355 (96.7%) 1-3: 227 (61.9%) 367 NA Low: 146 (39.8%)"° CET: 219
23
al 2010 183\%—G 8814/ enrolled: (100%) HER2-: 324 (88.3%) (100%) Intermediate: 103 (59.7%)
( June 1989- (28.1%)° ET: 148 (40.3%)
TBCI 0100) July 1995
y High: 118 (32.2%)P
mean FU: 9
years CET 219 219 mean 60.1+7.4 ER+: 210 (95.9%) 1-3: 133 (60.7%) 219 NA Low: 91 (41.6%)° CET: 219
(100%) HER2-: 189 (86.3%) (100%) Intermediate: 57 (100%)
(26.0%)°
High: 71 (32.4%)"
ET 148 148 mean 60.8+7.8 ER+: 145 (98.0%) 1-3: 94 (63.5%) 148 NA Low: 55 (37.2%)° ET: 148 (100%)
(100%) HER2-: 135 (91.2%) (100%) Intermediate: 46
(31.1%)°
High: 47 (31.8%)"
Geyeretal Re-analysis of Canada, Total 569 569 median 51 (range ER+: 569 (100%) 0: 569 (100%) NR NA Low: 347 (61.0%)° CET: 365
60
2018 1NF;(;IT3P 520 USA (100%)  28-74) HER2-: 569 (100%) Intermediate; 125 (64.1%)
( 20)  enrolled: Oct (22.0%)° ET: 204 (35.9%)
1988-March - o/\b
1993 High: 97 (17.0%)
mean FU: CET 365 365 median 51 (range ER+: 365 (100%) 0: 365 (100%) NR NA Low: 213 (58.4%)"° CET: 365
77 months (100%)  28-74) HER2-: 365 (100%) Intermediate: 83 (100%)
(22.7%)°
High: 69 (18.9%)"
ET 204 204 median 51 (range ER+: 204 (100%) 0: 204 (100%) NR NA Low: 134 (65.7%)° ET: 204 (100%)
(100%) 31-74) Intermediate: 42

HER2-: 204 (100%)

(20.6%)®
High: 28 (13.7%)P
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Reference  Study design
(trial name or

ID)

Country

Study pe-
riod

Group

Sample Sexn
size (%)
women

Age (in years)

Hormone receptor
n (%)

Lymph nodes
n (%)

Meno-

pause risk

n (%) n (%)
post

Clinical

Genomic risk T
Oncotype DX
n (%)

Treatment
n (%)

Retrospective/re -analyses of RCTs i intermediate measure prognostic ability

Since a prospective RCT reporting prognostic ability was included for Oncotype DX, the second selection step for retrospective/re-analyses of RCTs reporting prognostic ability was not conducted

Comparative non -randomised studies

i comparative clinical effectiveness

No studies identified

Comparative non -randomised studies

i intermediate measure predictive ability

Barcenas Retrospective ~ USA RS 894 891 median 55 (IQR 48- HR+: 894 (100%) 0: 894 (100%) 598 NA Intermediate: 894 CT: 134 (15.0%)
etal o cohort study 2005-Nov 11-25 (99.7%)  63) HER2-: 894 (100%) (67.1%) (100%)2 no CT: 760
2017 (NR) 2015 (85.0%)
RS 233 230 median 56 (IQR 50-  HR+: 233 (100%) 0: 233 (100%) 171 NA High: 233 (100%)? CT: 171 (73.4%)
>25 (98.7%)  64) HER2-: 233 (100%) (74.4%) no CT: 62
(26.6%)
Cheng et Database USA Total 31673 3167 3 median 57 (range HR+: 31673 0: 31673:NR NA Intermedia CT: 4609
al 202152 study (SEER) 2010-2015 (100%) 18-92) HER2-: 31673 (100%) (100%)2 (12.9%)
(100%) no CT: 2°
(87.1)
Ding et al Database USA CT 206191 26191 <50:732(33.4%) ER+: 6191 1: 16530 NR NA Low: 615 (28.1%)° CT:26191
63
2023 study (SEER)  5010.2015 (100%)  5070: 16303 HER2: 26191 2 474(216%) Intermedia (100%)
(,59.5%) (100%) 3: 187 (8.5%) (71.9%)°
670: 156 (
NoCT 506774 56774 <50:985 (17.1%) ER+: 0774 1: 46718 NR NA Low: 2085 NoCT:56774
(100%)  5070: 36480 HER2: 506774 2 860(14.9%) Intermedia (100%)
(’60.3%) (100%) 3: 196 (3.4%) (50.5%)°
O70: 16309
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Reference  Study design Country Group  Sample Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk T Treatment
(trial name or Study pe- size (%) n (%) n (%) pause risk Oncotype DX n (%)
ID) riod women n (%) n (%) n (%)
post
Park et al Database USA RS 3654036540 O50: 923 ( HR+HER2-:3654:0:36540 ( NR NA Intermediate RS26- CT: 2610:
64 . A
2019 study (SEER) 2010-2015 26-3do (100%) 5160 1623g9 (100%) 30: 3086540 (59.4%)
?3978 0 (35.0%) no/unknown CT:
: - 16438 (41
years 61-7 0 : 16378
(38.9%)
Wang etal Database USA Men 848 0 (0%) mean 61.9+10.4 ER+: 848 (100%) lymph node me- NR NA Intermediate: NR CT: 89 (35.2%)
65 i b
2020 study (NCDB) 2010-2014 (range 26-88) HER2-: 848 (100%) tastasis 19.0% (30.7%) no CT: 164
(64.8%)
Intermediate: NR CT: 67 (16.9%)
(32.6%)" no CT: 329
(83.1%)
Wome 11068 110068 meanb58.3+10.5 ER+:1106898 Iymphnodeme- NR NA Intermediate: NR CT: 1462:
n (100%) (range 18-90) (100%) tastasis 16.9% (47.9%)° (39.8%)

HER2-:110689¢

(100%)

no CT: 2.
(60.2%)

Intermediate: NR
(62.1%)2

CT: 126751
(18.8%)

no CT: 5.
(81.2%)

Comparative non -randomised studies

i intermediate measure prognostic ability

Since a prospective RCT reporting prognostic ability was included for Oncotype DX, the second selection step for comparative non-randomised studies reporting prognostic ability was not conducted

Comparative non -randomised studies

i intermediate measure impact on treatment management

Albanell et Before-after  Spain Total 107 107 <50: 40 (37%) ER+: 107 (100%) 0:107 (100%)  NR NA Low: 62 (57.9%)" CET/ET
66 4
al 2012 g;ﬁ’é A(Llrans Aug 2009- (100%)  650: 67 (6 HER2- 107 (100%) Intermediate: 35
) June 2010 (32.7%)"
High: 10 (9.3%)"
Cognettiet Before-after Italy Total 16738 106720 <35:26(1%) ER+: 16733 0: 16192 960 NA Low: 987 (56.8%)° CET/ET
67
al 2021 ?;‘g,{’mx) Feb 2016- (99.0%) 3550 655 (38%) HER2-: 16637 micro: 113 (55.2%) Intermediate: 588
Dec 2017 51.70: 831 (48%) (94.2%) (6.5%) (33.8%)"
+70: 226 (13%) 1-3: 433 (24.9%) High: 163 (9.4%)"
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Reference  Study design Country Group  Sample Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk T Treatment
(trial name or Study pe- size (%) n (%) n (%) pause risk Oncotype DX n (%)
ID) riod women n (%) n (%) n (%)
post
Curtitetal  Before-after France Total 866 862 <35: 12 (1%) ER+: 864 (100%) 0: 613 (70.8%) 579 NA Low: 474 (54.7%)° CET/ET
68
2019 f;‘g,{’mx) Jan 2016- (99.5%)  35.50: 201 (26%) HER2-: 860 (99.3%)  micro: 72 (8.3%)  (06-9%) Intermediate: 314
b
July 2016 51-70: 510 (59%) 1-3: 181 (20.9%) (36.3%)
H . b
>70: 123 (14%) High: 78 (9.0%)
Dannehl et  Before-after Germany Total 245 245 mean 57.0+11.3 HR+: 245 (100%) 0: 177 (72.2%) 160 NA Low/intermediate: CT/no CT
al 2022% study (IRMA) NR (100%) (range NR) HER2-: 245 (100%)  1-3: 68 (27.8%) (65.3%) 209 (85.3%)?
High: 36 (14.7%)?
Davidson Before-after Canada Total 150 150 mean 53tNR (range  ER+: 150 (100%) 0: 130 (86.7%) 69 NA Low: 69 (46.0%)° CET/ET
%?370 study (NR) May 2010- (100%)  23-78) HER2-: 150 (100%)  LN+: 20 (13.3%) (46:0%) Intermediate: 51
July 2011 (34.0%)°
High: 30 (20.0%)°
De Boer et  Before-after Australia Total 151 151 mean 56.2tNR ER+: 150 (99.3%) 0: 101 (66.9%) NR NA Low: 72 (47.7%)° CET/ET
71
al 2013 study (NR) Nov 2010- (100%)  (range NR) HER2-: 151 (100%)  1-3: 50 (33.1%) Intermediate: 59
Sept 2011 (39.1%)°
High: 20 (13.2%)"
Dieci et al Before-after Italy Inter- 250 250 median 55 (range ER+: 250 (100%) 0: 124 (49.6%) 147 Interme-  Low: 53 (21.2%)? CET/ET
72 ; L
2018 study (Breast oo 5g14.  Medi- (100%)  27-83) HER2-: 250 (100%)  1-3: 126 (50.4%) (°8-8%)  diate: Intermediate: 155
DX ltaly) Aug2016 &€ 250 (62%)°
clinical (100%)°
risk High: 42 (16.8%)?
Dieci et al Before-after Italy Inter- 251 251 median 55 (range ER+: 251 (100%) 0: 152 (60.6%) 142 Interme-  Low: 63 (25.1%)? CET/ET
73 ; L
2019 study Jan2017- ~ medi- (100%)  25-85) HER2-: 251 (100%)  1-3:99 (39.4%) (°7-5%)  diate: Intermediate: 143
(ROXANE) Feb 2018 ate. 251 (57.0%)°
clinical (100%)"
risk High: 45 (17.9%)?
Eiermann Before-after Germany Total 366 366 mean 56tNR (range  ER+: 366 (100%) 0: 244 (66.7%) NR NA Low: 198 (54.1%)¢ CET/ET
%?374 study (NR) June 2010- (100%)  NR) HER2-: 366 (100%)  1-3: 122 (33.3%) Intermediate: 139
April 2011 (38.0%)¢
High: 29 (7.9%)°
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Reference  Study design Country Group  Sample Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk T Treatment
(trial name or Study pe- size (%) n (%) n (%) pause risk Oncotype DX n (%)
ID) riod women n (%) n (%) n (%)
post
Holt et al Before-after UK Total 664 664 mean 58.2+10.6 HR+: 664 (100%) micro: 26 (3.9%) 512 NA Low: 261 (39.3%)° CET/ET
75
2024 study (NR) Oct 2017- (100%)  (range 27-85) HER2-: 664 (100%) 1384 (57.8%)  (//-1%) Intermediate: 305
March 2022 2:191 (28.8%) (45.9%)
3: 63 (9.5%) High: 98 (14.8%)°
Kuchel et Before-after UK Total 137 137 median 55 (range ER+: 137 (100%) 0: 98 (71.5%) NR NA Low: 69 (50.4%)¢ CET/ET
al2016™  study (NR) NR (100%)  31-80) HER2-: 137 (100%)  micro: 11 (8.0%) Intermediate: 58
. (42.3%)¢
1-3: 26 (19.0%)
22 (15) High: 8 (5.8%)¢
?:2(1.5)
Levine et Before-after Canada Total 16000 995 median 59 (range ER+: 16000 0:921(92.1%) NR NA Low: 565 (57.7%)" CT/no CT
77 .
al 2016 study (NR) Jan 2012- (99.5%)  26-88) HER2-:994 (99.4%)  icro; 72 (7.2%) Intermediate: 322
b
July 2013 1-3: 1 (0.1%) (32.9%)
NA: 6 (0.6%) High: 92 (9.4%)°
'sure’ 644 NR NR ER+: 664 (100%) NR NR NA NR CT/no CT
pre- HER2-: NR
test
advice
Martinez Before-after Spain Inter- 401 401 mean 57+NR (range  ER+: 401 (100%) 0: 308 (76.8%) 256 Interme-  Low: 222 (55.4%)° CET/ET
Ete;IPrado study (NR) Sept 2012- ;ntgdl- (100%) NR) HER2-: 401 (100%) micro: 87 (63.8%) gg’llte: Intermediate: 153
0, 0/4)0
20187 Sept2015  inical (21.7%) (100%)s  (38:2%)
risk NO(i+): 6 (1.5%) High: 26 (6.5%)"
Perez Before-after Spain Onco- 440 440 NR" ER+ HER2-: 440 0: NR NR NA Low: 238 (54.1%)"° CET/ET
R’Iazng)lzrg%get S'gu;é GECAM Feb 2012- gﬁe (100%) (100%) micro: NR! Intermediate: 168
a ( ) Nov 2014 2 NR (38.2%)"
High: 34 (7.7%)"
Pestalozzi  Before-after Switzerland Total 229 229 median 58 (range ER+: 229 (100%) 0: 141 (61.6%) 155 NA Low: 134 (60.6%)"° CET/ET
%?781 ;%“/‘1’36 (SAKK 341y 2013- (100%)  32-82) HER2-: 229 (100%)  1-3: 88 (38.4%)  (07-7%) Intermediate: 67
) June 2014 (30.3%)"
High: 20 (9.0%)°
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Reference  Study design Country Group  Sample Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk T Treatment

(trial name or Study pe- size (%) n (%) n (%) pause risk Oncotype DX n (%)
ID) riod women n (%) n (%) n (%)
post
Zambelliet Before-after Italy Inter- 394 394 median 62 (range ER+: 394 (100%) 0: 267 (67.8%) 285 Interme-  Low: 237 (60.2%)° CET/ET
80 ; L
al 2020 study Jan2017- ~ med- (100%)  34-80) HER2-: 394 (100%)  1-3: 127 (32.2%) (72:5%)  diate: Intermediate: 133
(BONDX) Aug 2018 ate 394 (33.8%)°
clinical (100%) :
risk High: 24 (6.1%)"

Abbreviations

BONDX = abbreviation not reported, CET = chemo-endocrine therapy, CT = chemotherapy, ER+ = oestrogen receptor-positive, ET = endocrine therapy, FU = follow-up, HER2- = human epidermal growth factor
receptor 2-negative, HR+ = hormone receptor-positive, IQR = interquartile range, IRMA = impact of Recurrence Score on adjuvant treatment decisions and tumour cell dissemination in ER+ and HER2- patients
with early breast cancer, NA = not applicable, NCDB = National Cancer Database, NR = not reported, NSABP = national surgical adjuvant breast and bowel project, PONDx = prospective multicenter study of the
oncotype Dx test, PREGECAM = predictores genémicos en cancer de mama de la comunidad de Madrid, ROXANE = abbreviation not reported, RS = recurrence score, RXxPONDER = A Clinical Trial RX for
Positive Node, Endocrine Responsive Breast Cancer, SAKK = Swiss group for clinical cancer research, SEER = Surveillance, Epidemiology, and End Results, SWOG/TBCI = Southwest Oncology Group for The
Breast Cancer Intergroup of North America, TAILORXx = Trial Assigning Individualized Options for Treatment(Rx), transGEICAM = translational branch of the Spanish Breast Cancer Research Group, UK = United
Kingdom, USA = United States of America.

Notes

a = Oncotype risk categories were defined by TAILORx RS cutoffs: lowi RSO1 06 i n ti ®6=tle2dSi 6a tih@® M2 6 .

b = Oncotype risk categories were defined by original RS cutoffs: lowi RS O1 7 & i n ti ®8=183d0i da tihdt M3 1 .

¢ = Oncotype risk categories were defined by: lowi RS <14 6 i n triskii Re=d4-2a5tdghi RS O2 6

d = Oncotype risk categories not defined.

e = Clinical risk assessed with St. Gallen Consensus Guidelines; clinically intermediate risk was defined as not classifiedas | ow ri sk (i .e. presence of at | easplflb4d of th
Ki 67<15%, NOO6 ER>80%p.npopreaenbiegbfriaskl|l east 4 of the following features G36 pT2 or higher, Ki67>30 %,
f = Clinical risk assessed with clinicopathological criteria; clinically intermediate risk was not defined.

g = Clinical risk assessed with clinicopathological criteria; Oncotype DX was applied to a patients with a questionable risk for cancer recurrence according to the clinicopathological criteria (i.e. patients with a more

favourable prognosis and lower recurrence probability [T1a, T1b without high-risk features, and T1cG1 + low Ki-67] received hormonal treatment without Oncotype DX, and the patients with a higher risk for

recurrence [T2 + G3] received chemotherapy directly and were not evaluated with Oncotype DX).

h = Age reported for the total population of 907 patients who had a MammaPrint or Oncotype DX test: median 54 years (IQR 18-77).

i = Lymph nodes reported for the total population of 907 patients who had a MammaPrint or Oncotype DX test: 01 719 (79.3%), micro i 173 (19.1%), unknown i 15 (1.7%).

j = Clinical risk assessed with clinicopathological criteria; clinically intermediate risk was defined as not classified as very low risk (i.e. presence of at least 4 of the following5f avour abl e features:
pTlaepT1lb, Ki67<15%, NOO& E RpatBobgic)riskri.e.presaerce ofiatlgas ¢ér 4clof nit b@l f ol l owing 5 unfavourable features: G306 pT2 or
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6.2.2.2 MammaPrint

The study characteristics of the included studies on MammaPrint are summarised in Table 7.

Prospective RCTs 1 comparative clinical effectiveness & intermediate measures predictive

and prognostic ability

One prospective RCT on MammaPrint, the MINDACT trial (Microarray In Node negative Disease
may Avoid ChemoTherapy), was included in this HTA.82 MINDACT is an open-label phase 3 RCT
which enrolled patients in 9 European countries: Belgium, France, Germany, Italy, Slovenia, Spain,
Switzerland, the Netherlands, and the UK. Eligible patients were women aged 18-70 years, with
primary non-metastatic invasive breast cancer (clinical T1, T2 or operable T3), initially no involved
lymph nodes only, and as of August 2009 up to 3 involved lymph nodes. Patients were divided into
4 groups on the basis of their clinical risk determined by a modified version of Adjuvant!Online and
genomic risk by MammaPrint. Patients with concordant clinical high risk (C-high) and genomic high
risk (G-high) received adjuvant chemotherapy and patients categorised as concordant clinical low
risk (C-low) and genomic low risk (G-low) did not receive adjuvant chemotherapy. Patients with
discordant risks (i.e. C-high/G-low or C-low/G-high) were randomised to chemotherapy or no chem-
otherapy, based on the clinical risk or on the genomic risk. Between February 2007 and July 2011,
116288 ema s were screened, of whom 66693 pat
the results of a planned interim analysis of MINDACT at a cut-off in February 2020, with a median
follow-up of 8.7 years. Survival outcomes were reported for the intention-to-treat population and
study characteristics for the corrected risk groups (i.e. the post-enrolment risk assigned after up-
dated assessments; updates in either clinical or genomic risk were mostly made following updates
in the diagnostic process at the local hospital, or an adjustment for genomic result). In the discord-
ant C-high/G-low group, 749 patients were randomised to adjuvant chemotherapy and 748 to no
chemotherapy. In the discordant C-low/G-high group, 344 patients were randomised to adjuvant
chemotherapy and 346 to no chemotherapy. Corresponding numbers for the corrected risk groups
were 791, 760, 297 and 296. In the C-low/G-| ow group not receivVving

with corrected risks were enrolled and in the C-high/G-high grouprecei vi ng chemot

patients were enrolled with corrected risks.

The main focus of the article by Piccart et al 2021 is the intermediate measure predictive abil-
ity/chemotherapy benefit in the discordant risk groups C-high/G-low and C-low/G-high. In prespec-
ified secondary analysis the comparative clinical effectiveness of MammaPrint versus conventional
testing was assessed by comparing distant metastasis-free survival resulting from treating early
breast cancer patients according to clinical risk (determined by Adjuvant!Online) or genomic risk
(determined by MammaPrint). The clinical risk strategy consisted of the following groups from the
MINDACT trial: C-low/G-low, C-low/G-high randomised to no chemotherapy, C-high/G-low ran-
domised to chemotherapy, and C-high/G-high. The genomic risk strategy consisted of the groups:
C-low/G-low, C-low/G-high randomised to chemotherapy, C-high/G-low randomised to no chemo-

therapy, and C-high/G-high. To obtain an unbiased estimate of comparative clinical effectiveness,
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Piccart et al 2021 doubly weighted the discordant patients (who were randomised), because these

patients were underrepresented by a factor 2 in the resulting sample.??

Retrospective/re -analyses of RCTs 1 comparative clinical effectiveness & intermediate

measures predictive and prognostic ability

No retrospective/re-analyses of RCTs reporting the comparative clinical effectiveness or interme-
diate measure predictive ability of MammaPrint were identified. Since a prospective RCT reporting
prognostic ability was included for MammaPrint, the second selection step for retrospective/re-

analyses of RCTs reporting prognostic ability was not conducted.

Comparative non -randomised studies i comparative clinical effectiveness & intermediate

measure prognostic ability

No comparative non-randomised studies reporting the comparative clinical effectiveness of
MammaPrint were identified. Since a prospective RCT reporting prognostic ability was included for
MammaPrint, the second selection step for comparative non-randomised studies reporting prog-

nostic ability was not conducted.

Comparative non -randomised studies T intermediate measure predictive ability

Two comparative non-randomised studies reporting predictive ability of MammaPrint were in-
cluded. Jenkins et al 2022 s t-uyhpheade riegave @ positovene n  wi t |
invasive lobular carcinoma breast cancer in the American National Cancer Database.® Outcomes
of interest were reported only for the MammaPrint high risk group consisting of 280 patients. No
characteristics were reported for these patients. In the total study population, 18% of the patients

were treated with chemotherapy.

Knauer et al 2010 pooled 6 Dutch and Italian patient series which collected data between 1984 and
2006.84 In this analysis 541 women with stage T1-3, 0-3 involved lymph nodes early breast cancer

were included. Chemo-endocrine therapy was prescribed in 42% of the women.

Comparative non -randomised studies 1 intermediate measure impact on treatment manage-

ment

Six before-after studies reporting the impact of MammaPrint on treatment management were iden-

tified. All studies had a prospective design, in which an initial adjuvant treatment recommendation

was made based on clinicopathological results and the final treatment recommendation after re-

ceiving the MammaPrint results. The studies were conducted in Austria, Belgium, Germany, Italy,

Spai n, Switzerl and, the Netherl ands, and the USA.
women with ER+ or HR+, HER2-, 0-3 involved lymph nodes early breast cancer.”®8587.89 One study

was conducted in 840 women with HR+, HER2-, 0-3 involved lymph nodes early breast cancer and

an intermediate Oncotype DX result with a recurrence score of 18-30.88 Sample sizes ranged from

358 to 840.
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The before-after study of Cusumano et al 2014 had a deviating study design with an additional
objective to analyse the agreement in adjuvant treatment decisions between 4 European hospitals
for the same patient cohort.®® In total 194 patients were consecutively enrolled from 3 hospitals in
Belgium, Italy and the Netherlands. To provide adjuvant treatment advice before and after
MammaPrint, patientsd clinical data withoutt
to similar multidisciplinary teams at 2 hospitals in the other 2 countries plus a fourth hospital in
Spain. The impact of MammaPrint on chemotherapy treatment advice was assessed for each hos-
pital, resulting in 453 assessments.
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Table 7: Study characteristics T MammaPrint

Reference  Study de- Country Group Sample Sexn Age (in Hormone receptor Lymph nodes Meno- Clinical risk Genomic risk i Treatment
sign (trial size (%) years) n (%) n (%) pause n (%) MammaPrint 2n (%) n (%)
Study 0
name or ID) . women n (%)
period
post
Prospective RCTs i comparative clinical effectiveness &  intermediate measures predictive and prognostic ability
Piccart et Prospective Belgium, Total 66693606693 0O50: 2¢ ER+HER2: 564 0: 56288 NR Low: 3¢Low 46295 CT: 2068¢
al 2021% RCT France, (100%) (33.3%) (80.7%) 13: 16396 (49.9%)° Hi g h 26309 (43.2%)
(MINDACT)  Germany, >50: 4¢ & 8 (0.1% Hi gh: ¢ No CT: :
'“’I"'V' . (66.7%) +8(0.1%) (50.1%)° (56.8%)
Slovenia, ?:1(0.0%)
Spain,
Switzer- C-low/ 20744 26744 050: 2C¢CER+HER2: 266 0: 26571 ( NR Low: 2¢Low: 2160%% 4 allnoCT:
land, the  G-low (100%)  >50:71.0%  (96.1%) 1-3: 173 (6.3%) (100%) 20744 (1
Nether- no CT¢
lands, UK
Feb2007- C-highy 1680516805 O50: 3¢ ER+HER2-:894 0: 16328 ( NR Hi gh: 1High: 1680 alCT:
Feb 2020 G-high (100%0) >50: 60.4% (49.5%) 1-3: 475 (26.3%) (100%) 16805 (1
CT®
C-low/ 297 297 050: 3 ( ER+HER2-:238 0: 290 (97.6%) NR Low: 297 High: 297 (100%) randomised to
G-high (100%)  >50:69.4%  (80.1%) 1-3: 7 (2.4%) (100%) CT:
CT® 297 (100%)
C-low/ 296 296 050: 2 ¢ ER+HER2-:230 0: 288 (97.3%) NR Low: 296 High: 296 (100%) randomised to
G-high (100%) >50: 70.3% (77.7%) 1-3: 8 (2.7%) (100%) no CT:
no CT¢ 296 (100%)
C-high/ 791 791 050: 3¢ ER+HER2-:707 0: 417 (52.7%) NR High: 791 Low: 791 (100%) randomised to
G-low (100%) >50: 65.1% (89.4%) 1-3: 369 (46.6%) (100%) CT:
cTe 791 (100%)
C-high/ 760 760 O050: 3¢ ER+HER2-:696 0: 394 (51.8%) NR High: 760 Low: 760 (100%) randomised to
G-low (100%)  >50:65.9%  (91.6%) 1-3: 364 (47.9%) (100%) no CT:
no CT¢ 760 (100%)

Retrospective/re -analyses of RCTs i comparative clinical effectiveness &

intermediate measure predictive ability

No studies identified

Retrospective/re -analyses of RCTs i intermediate measure prognostic ability

Since a prospective RCT reporting prognostic ability was included for MammaPerint, the second selection step for retrospective/re-analyses of RCTs reporting prognostic ability was not conducted

Comparative non -randomised studies

i comparative clinical effectiveness
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Reference  Study de- Country Group Sample Sexn Age (in Hormone receptor Lymph nodes Meno- Clinical risk Genomic risk i Treatment
sign (trial size (%) years) n (%) n (%) pause n (%) MammaPrint 2n (%) n (%)
Study 0
name or ID) : women n (%)
period
post
No studies identified
Comparative non -randomised studies i intermediate measure predictive ability
Jenkins et  Database USA Total 206610 26610 1864: 1 ER+HER2-:206 6 1 LN+:647 (24.8%) NR NA Low: 26330 CT:459
83
al 2022 Srtlugés 2004-2016 (100%)  (60.4%) (100%) High: 280 (10.7%) (17.6%)
(NCDB) 65+: 1¢ No CT:
(39.6%) (80.5%)
?:49 (1.9%)
High risk 280 280 NR ER+ HER2-: 280 NR NR NA High: 280 (100%) NR
d (100%) (100%)
Knauer et Pooled anal- ltaly, the Total 541 541 O50: 2% ER+:484(89.5%) 0: 265 (49.0%) NR NA Low: 252 (46.6%) CET: 226
84 i
al 2010 ysisof 6 pa-  Nether- (100%)  (42.7%) HER2-: 482 (89.1%)  1-3: 276 (51.0%) High: 289 (53.4%)  (41.8%)
tient series lands >50: 310 ET: 315
NR?) : :
( 1984-2006 (57.3%) (58.2%)

Comparative non -randomised studies

i intermediate measure prognostic ability

Since a prospective RCT reporting prognostic ability was included for MammaPrint, the second selection step for comparative non-randomised studies reporting prognostic ability was not conducted

Comparative non -randomised studies

I intermediate measure impact on treatment management

Cusumano Before-after  Belgium, Patients’ 194 194 median 56 ER+: 167 (86.1%) 0: 129 (66.5%) NR NA Low: 85 (43.8%) CT/No CT
etal study (NR) Italy, 9 (100%) (range 25- . o A o -~ o
20145 Spain. the 69) HER2-: 170 (87.6%)  1-3: 63 (32.5%) High: 109 (56.2%)
Nether- ?:2(1.0%)
lands
NR Assess- 453 453 NR ER+: 453 (100%) NR NR NA NR CT/No CT
f
ments'? (100%) HER2-: 453 (100%)
Kuijer etal  Before-after =~ The Neth- With 377 377 Mean 56.2+ ER+: 377 (100%) 0: 319 (84.6%) 238 NA Low: NR (57%) CT/No CT
86 _ h.
2017 study (NR) erlands pre-test (100%) 7.9"; 58.5% HER2-: 364 (95.6%)  micro: 32 (8.5%) (63.1%) High: NR (43%)
treat- 8.0' (range
Oct 2013- 1-3: 23 (6.1%
Dec 2015 ~ Ment NR) -3:23 (6.1%)
advice ?:3(0.8%)
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Reference  Study de- Country Group Sample Sexn Age (in Hormone receptor Lymph nodes Meno- Clinical risk Genomic risk i Treatment
sign (trial size (%) years) n (%) n (%) pause n (%) MammaPrint 2n (%) n (%)
Study 0
name or ID) period women n (%)
post
Perez Before-after ~ Spain Mamma 467 467 NRI ER+ HER2-: 467 0: NRK NR NA Low: 297 (63.6%) CET/ET
Ramirez et study Feb2012- Frint (100%) (100%) micro: NR¥ High: 170 (36.4%)
al 2020 (PREGE- Nov 2014
CAM) 2 NRX
Solimanet Before-after USA Total 358 358 Mean 60.9+ HR+ HER2-: 358 0: 278 (77.7%) 271 NA Low: 224 (62.6%) CT/No CT
87
al 2020 study Nov 2015- (100%) NR (range (100%) 1-3: 80 (22.3%) (75.7%) High: 134 (37.4%)
(IMPACt) Aug 2017 30-84)
Tsai et al Before-after ~ USA Total 840 840 mean 59+ ER+: 839 (99.9%) 0: 598 (71.2%) 607 NA Intermediate Onco- CT/No CT
2018% study (100%) NR (range . - (72.3%) type DX (RS 18-30):
May 2012- HER2-: 821 (97.7% NOi-/i+: 146 (17.4%
(PROMIS) Moy 2012 27-93) 821 (97.7%)  NOW/i+: 146 (17.4%) 840 (100%)
. 0
micro: 34 (4.1%) Low MammaPrint:
1-3: 50 (5.9%) 374 (44.5%)
?:12 (1.4%) High MammaPrint:
466 (55.5%)
Wouerstlein ~ Before-after  Austria, Total 430 430 Median 58 ER+: 429 (99.8%) 0: 309 (71.9%) 292 NA Low: 273 (63.5%) CT/No CT
etal study Germany, (100%) (range 33- . o . o (67.9%) — o
2019%° (WSG- Switzer- 89) HER2-: 428 (99.5%)  1-3: 121 (28.1%) High: 157 (36.5%)
PRIMe) land
April 2015-
March
2016

Abbreviations

C = clinical risk, CET = chemo-endocrine therapy, CT = chemotherapy, ER+ = oestrogen receptor-positive, ET = endocrine therapy, G = genomic risk, HER2- = human epidermal growth factor receptor 2-
negative, HR+ = hormone receptor-positive, IMPACt = measuring the impact of MammaPrint on adjuvant and neoadjuvant treatment in breast cancer patients: a prospective registry, IQR = interquartile range,
MINDACT = Microarray In Node negative Disease may Avoid ChemoTherapy, NA = not applicable, NCDB = National Cancer Database, NR = not reported, PREGECAM = predictores gendmicos en cancer
de mama de la comunidad de Madrid, PROMIS = prospective study of MammaPrint in breast cancer patients with an intermediate recurrence score, UK = United Kingdom, WSG-PRIMe = West German Study
Group prospective study to measure the impact of MammaPrint on adjuvant treatment in HR+ HER2- breast cancer patients.

Notes

a = MammaPrint risk categories were defined only in the study Soliman et al 2020 as: low i index of 0.001 to 1000; high 7 index -1000 to 0. Jenkins et al 2022 stated the risk stratification cutoffs as described

by the manufacturer of MammaPrint were used to stratify patients into low and high genomic risk.

b = Clinical risk assessed with Adjuvant!Online (modified version from version 8.0 including HER2 status).
¢ = According to corrected risk groups (i.e. the post-enrolment risk assigned after updated assessments; updates in either clinical or genomic risk were mostly made following updates in the diagnostic process

at the local hospital, or an adjustment for genomic result)

d = Outcomes of interest reported only for the MammaPrint high risk group of 280 patients; no characteristics were reported for these patients.

e = The studies by van de Vijver et al, Bueno-de-Me s qui t a

et al

Mo o k

et al ,

and

Kok et al

(personal

¢ 0 mmuHnHaad AA, YoskuilDWetalr e

(2002). A gene-expression signature as a predictor of survival in breast cancer. N Engl J Med 347(25):1999-2009; Bueno-de Mesquita JM, Linn SC, Keijzer R, Wesseling J, Nuyten DS, van Krimpen C et al

(2009). Validation of 70-gene prognosis signature in node-negative breast cancer. Breast Cancer Res Treat 117(3):483-95; Bueno-d e

Mesquita

J M,

van

Hart en

WH,

Karsenberg K et al (2007). Use of 70-gene signature to predict prognosis of patients with node-negative breast cancer: a prospective community-based feasibility study (RASTER). Lancet Oncol 8(12):1079-
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87; Mook S, Schmidt MK, Viale G, Pruneri G, Eekhout |, Floore A et al (2009). The 70-gene prognosis-signature predicts disease outcome in breast cancer patients with 1-3 positive lymph nodes in an

independent validation study. Breast Cancer Res Treat 116(2):295-302; Mook S, Schmidt MK, Weigelt B, Kreike B, Eekhout I, van de Vijver MJ et al (2009). The 70-gene prognosis signature predicts early

metastasis in breast cancer patients between 55 and 70 years of age. Ann Oncol. doi:10.1093/annonc/mdp388.

f = Multiple treatment management assessments were avai |lhaMammaPfinoresults fnom 1 doBndry wer sentéonmultdiscipfhary teasmdt2 6 c | i ni
hospitals in the other 2 countries (e.g. data from the Netherlands was sent to Belgium and Italy) plus a 4th hospital in Spain and adjuvant treatment advice was provided for each patient.

g = Impact of MammaPrint on treatment management was reported for 453 assessments in patients with ER+/HER2-. The number of assessments for the total population was 582.
h = Patients with pre-test advice chemotherapy.

i = Patients with pre-test advice no chemotherapy.
j = Age reported for the total population of 907 patients who had a MammaPrint or Oncotype DX test: median 54 years (IQR 18-77).
k = Lymph nodes reported for the total population of 907 patients who had a MammaPrint or Oncotype DX test: 01 719 (79.3%), micro i 173 (19.1%), unknown i 15 (1.7%).
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6.2.2.3 EndoPredict

The study characteristics of the included studies on EndoPredict are summarised in Table 8.

Prospective RCTs 1 comparative clinical effectiveness & intermediate measures predictive

and prognostic ability

Neither prospective RCTs nor ongoing RCTs on EndoPredict were identified.

Retrospective/re -analyses of RCTs 1 comparative clinical effectiveness

No retrospective/re-analyses of RCTs on EndoPredict reporting the comparative clinical effective-

ness were identified.

Retrospective/re -analyses of RCTs 1 intermediate measures predictive and prognostic abil-

ity

Three retrospective/re-analyses of RCTs on EndoPredict were included in this HTA. Dubsky et al
2013 and Filipits et al 2011 re-analysed data of 2 Austrian RCTs (ABCSG-6 and ABCSG-8) in a
population of post-menopausal women with ER+, HER2-, up to 4+ involved lymph nodes early
breast cancer treated with endocrine therapy for 5years.3¢% Inthere-anal yses 16702 pati e
of the eligible patients of the original RCT) were included with FFPE samples from the primary
tumour successfully analysed with EndoPredict. Dubsky et al 2013 assessed the clinical risk with
3 different guidelines (German S3, National Comprehensive Cancer Center Network [NCCN] 2007
and St. Gallen 2011), which classified 6% to 19% of the women as low clinical risk. Filipits et al
2011 assessed the clinical risk with Adjuvant!Online and classified 50% of the women as low clinical
risk. The prognostic ability of EndoPredict was explored by comparing distant recurrence in con-
cordant groups (i.e. low clinical risk and low genomic risk) with discordant groups (i.e. low clinical

risk and high genomic risk).

Sestak et al 2019 re-analysed data of 5 RCTs (GEICAM/9906, GEICAM 2003/02, ABCSG-6,

ABCSG-8 and TransATAC) to evaluate the ability of EndoPredict to predict adjuvant chemotherapy

benefit for women with ER+, HER2-, up to 10+ involved lymph nodes early breast cancer.®! Patients

from the GEICAM trials received 5 years chemo-endocrine therapy and patients from the ABCSG

and TransATAC trials received 5 years of endocrine therapy. Survival outcomes in the merged trial

arms including 16116 weentdecnine therapy weeedcompared twith chle e mo
merged trial arms including 26630 womamlyssi2& recei v

of the original RCT populations were included.

Comparative non -randomised studies 1 comparative clinical effectiveness & intermediate

measures predictive and prognostic ability

No comparative non-randomised studies on EndoPredict reporting the comparative clinical effec-

tiveness or intermediate measures predictive ability and prognostic ability were identified.
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Comparative non -randomised studies 1 intermediate measure impact on treatment manage-

ment

Four before-after studies reporting the impact of EndoPredict on treatment management were iden-
tified.92' % All studies had a prospective design, in which an initial adjuvant treatment recommen-
dation was made based on clinicopathological results and the final treatment recommendation after
receiving the EndoPredict results. The studies were conducted in Australia, France, Germany, and
the UK in women with clinically intermediate risk ER+, HER2-, 0-3 involved lymph nodes early
breast cancer. Dinh et al 2022 studied treatment management changes in a group of consecutively
and selectively recruited women with early breast cancer; selectively recruited patients were inter-

preted as clinically intermediate risk.®> Sample sizes ranged from 149 to 233.
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Table 8: Study characteristics T EndoPredict
Reference  Study de- Country Group Sam- Sexn Age (in Hormone receptor Lymph nodes Meno- Clinical risk n (%) Genomic risk i Treat-
sign (trial Study ple (%) years) n (%) n (%) pause EndoPredict 2n (%) ment
name or ID) : size women n (%) n (%)
period
post
Prospective RCTs i comparative clinical effectiveness & intermediate measures predictive and prognostic ability
No studies identified
Retrospective/re -analyses of RCTs i comparative clinical effectiveness
No studies identified
Retrospective/re -analyses of RCTs i intermediate measures predictive and prognostic ability
Dubsky et  Re-analysis  Austria Total 1670 16702 median ER+:1 6 7 (Q0D%) 0: 16165 16702 Low:5.8%-19.0%" Low: 16066 ET:
al 2013% of 2 RCTs (100%) 63.8 1A o _a. o (100%) P 0 opb -~ o 16702
(ABCSG-6, NR (range HER2-:1 6 7 (Q0D%) 1 3: 454 (26.7%) High: 80.8%-94.2%"  High: 636 (37.4%) (100%)
ABCSG-8) 41.5-80.7) O4: 83 (4.9%)
Filipits et Re-analysis  Austria Total 1670 16702 median ER+:1 6 7 (Q0D%) 0: 1 ®8L460p 16702 Low: 843 (49.5%)° Low: 16066 ET:
al 2011%¢ of 2 RCTs (100%) 63.8 16 PO 3 o (100%) P 0\ I 0 16702
(ABCSG-6, NR (range HER2-:1 6 7 (@0®%) 1 3: 454 (26.7%) High: 859 (50.5%) High: 636 (37.4%) (100%)
ABCSG-8) 41.5-80.7) O4: 83 (4.9%)
Sestak et Re-analysis NR Total 3674 36746 median ER+: 3 6 7(400%) 0: 206462 36174 NA NR CET:
al 2019% of 5 RCTs (100%) 61.0 (IQR . aa 089 A 0 (84.7%) 16116
(GEICAM/ NR 54.0-66.0) HER2-:3 6 7(200%)  1-3: 977 (26.1%) (20.8%)
9906, 4-10: 250 (6.7%) ET-
GEICAM >10: 57 (1.5%) 26630
2003/02, (70.2%)
ABCSG-6,
?2:;??{2’@ CET 1611 16116 median ER+106116 ( 1C0:616(55.2%) 544 NA NR CET:
(100%) 51.0 (IQR 1A . 1A o (48.8%) 16116
24.0-59.0) HER2-:16 116 ( : 1-3:326 (29.2%) (100%)
4-10: 139 (12.5%)
>10: 35 (3.1%)
ET 20663 206630 median ER+:26630 (10016846 (7 26630 NA NR ET:
(100%) 63.7 (IQR oA P 0 (100%) 26630
58.0-70.7) HER2-:2 6 6 30 ( : 1-3: 651 (24.8%) (100%)
4-10: 111 (4.2%)
>10+: 22 (0.8%)
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Reference  Study de- Country Group Sam- Sexn Age (in Hormone receptor Lymph nodes Meno- Clinical risk n (%) Genomic risk i Treat-

sign (trial Stud ple (%) years) n (%) n (%) pause EndoPredict 2n (%) ment
name or ID) d size women n (%) n (%)
period
post

Comparative non -randomised studies i comparative clinical effectiveness & intermediate measures predictive and prognostic ability

No studies identified

Comparative non -randomised studies i intermediate measure impact on treatment management

Dinh et al Before-after ~ Australia Total 233 233 mean ER+: 233 (100%) 0: 162 (69.5%) 152 Intermediate: 110 Low: 103 (44.2%) CET/ET
92 d
2022 study (NR)  april 2017- (100%) ?r;ﬁ’;:%‘_ HER2-: 233 (100%) 1: 61 (26.2%) (65.2%)  (47.2%) High: 130 (55.8%)
g/loazrgh 80) 2: 9 (3.9%)
3: 1 (0.4%)
Conse- 123 123 mean ER+: 123 (100%) 0: 90 (73.2%) 81 Intermediate: 0 Low: 61 (49.6%) CET/ET
cutively (100%)  58.1#10.1  eps - 123 (100%) 1: 28 (22.8%) (65.9%)  (0%)° High: 62 (50.4%)
recruited (range 30-
patients 80) 2:5(4.1%)
3: 0 (0%)
Selec- 110 110 mean ER+: 110 (100%) 0: 72 (65.5%) 71 Intermediate: 110 Low: 42 (38.2%) CET/ET
H d
tively (100%)  55.7#10.5  Lepo 110 (100%) 1: 33 (30.0%) (64.5%)  (100%) High: 68 (61.8%)
recruited (range 29-
patients 74) 2: 4 (3.6%)
3:1(0.9%)
Ettl et al Before-after ~ Germany EPclin 190 190 NR' ER+: 190 (100%) 0: NR¢ NR Intermediate: 190 Low: NR' CT/No
93 h .
2017 study (NR) - arch only® (100%) HER2-: 190 (100%)  micro: NR? (100%) High: NR’ cT
2012- _2- NRY
March 1-3:NR
2015
Fallowfield  Before-after UK Total 149 149 mean ER+: 149 (100%) 0: 99 (66.4%) NR Intermediate: 149 Low: 75 (50.3%) CET/ET
ZBTLM study (NR) 31y 2015- (100%) 56-4ilg§ HER2-: 149 (100%) micro: 21 (14.1%) (100%) High: 74 (49.7%)
Oct 2016 (range 26- _ .
77) macro: 29 (19.5%)
Penault- Before-after ~ France Total 201 201 median ER+: 201 (100%) 0: 181 (90.5%) NR Intermediate: 201 Low: 135 (67.2%) CT/No
k
Llorcaetal study (NR)  pec 5015 (100%)  59(ange  pepo 501 (100%) micro: 19 (9.5%) (100%) High: 66 (32.8%) cT
2020 April 2016 23-81)

Abbreviations

ABCSG = Austrian breast and colorectal cancer study group, CET = chemo-endocrine therapy, CT = chemotherapy, ER+ = oestrogen receptor-positive, ET = endocrine therapy, GEICAM = Spanish breast
cancer research group, HER2- = human epidermal growth factor receptor 2-negative, HR+ = hormone receptor-positive, IQR = interquartile range, NCCN = National Comprehensive Cancer Center Network,
NA = not applicable, NR = not reported, TransATAC = translational arm of the ATAC (anastrozole or tamoxifen alone or combined) trial, UK = United Kingdom.
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Notes

a = EndoPredict risk categories were defined as: low i EPclin score <3.3;highi EPcl i n score O03. 3.

b = Clinical risk assessed with 3 different guidelines. German S3 guideline: low risk i 248 (14.6%), intermediate/highriski 1 6 454 (85. 4%) ; NCCN 2 ®9(3.8%9, highdiski 1 @@ 03 | W4 r 2 &%k ;
St. Gallen 2011 guideline: low risk i 323 (19.2%), highriski 16358 (80.8%) [it was not possible to stratify 21 pat i etrKi6Bstaiminggoh t he St
grading].

¢ = Clinical risk assessed with Adjuvant!Online.

d = Clinical risk assessed with clinicopathological criteria; selectively recruited patients were interpreted as clinically intermediate risk by the researchers of this HTA.

e = The impact on treatment management by EPclin only was reported for 190 of the 395 patients; no characteristics were reported for these patients. The impact on treatment management of the total
population of 395 patients was based on EPclin as well as uPA/PAI-1 results in half of the cases; the impact data of the total population were not extracted.

f = Age reported for the total population of 395 patients: median 59 years (range 29-88).

g = Lymph nodes reported for the total population of 395 patients: 0 7 304 (77.0%), micro i 14 (3.5%), 1-31 77 (19.5%).

h = Clinical risk assessed with interdisciplinary S3-Guidelines for the Diagnosis, Therapy and Follow-up Care of Breast Cancer.

i = Genomic risk groups reported for the total population of 395 patients: low i 250 (63.3%), high i 145 (36.7%).

j = Clinical risk assessed with standard clinicopathological criteria.

k = Clinical risk assessed with standard clinical and histopathological markers and following the official guidelines.
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6.2.2.4 Prosigna

The study characteristics of the included studies on Prosigna are summarised in Table 9.

Prospective RCTs 1 comparative clinical effectiveness & intermediate measures predictive

and prognostic ability

One ongoing RCT on Prosigna was identified, the OPTIMA trial, with an estimated completion date
in December 2034 (5-year follow-up data is anticipated to be published mid-2026). More details on
ongoing RCTs are reported in Chapter 9.2.

Retrospective/re -analyses of RCTs 1 comparative clinical effectiveness & intermediate

measures predictive and prognostic ability

No retrospective/re-analyses of RCTs on Prosigna were identified.

Comparative non -randomised studies i comparative clinical effectiveness & intermediate

measure predictive ability

No comparative non-randomised studies on Prosigna reporting the comparative clinical effective-

ness or intermediate measure predictive ability were identified.

Comparative non -randomised studies 1T intermediate measure prognostic ability

One comparative non-randomised study on Prosigna was included in this HTA. Ohnstad et al 2017
re-analysed data of a prospective cohort study to evaluate the prognostic ability of Prosigna in early
breast cancer.®” The original cohort study, Oslo1, was conducted in Norway from 1995 to 2014. In
the re-analyses 653 women (71% of the original cohort) were included with FFPE samples from
the primary tumour successfully analysed with Prosigna. For this HTA results were extracted of
171 women with HR+, HER2-, pT1pNO tumours, who were not recommended any adjuvant treat-
ment; no adjuvant treatment was interpreted as low clinical risk. Characteristics were reported only
for the total population of 653 women with early breast cancer. No data was reported on predictive
ability of Prosigna.

Comparative non -randomised studies 1 intermediate measure impact on treatment manage-

ment

Three before-after studies reporting the impact of Prosigna on treatment management were iden-
tified.%6.98.99 All studies had a prospective design, in which an initial adjuvant treatment recommen-
dation was made based on clinicopathological results and the final treatment recommendation after
receiving the Prosigna results. The studies were conducted in France, Spain and Germany. The
study population included post-menopausal women with ER+, HER2- and zero involved lymph

nodes early breast cancer. Sample sizes ranged from 198 to 200.
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Table 9: Study characteristics T Prosigna

Reference  Study de- Country Group Sam- Sexn Age (in years) Hormone receptor Lymph nodes Meno- Clinical Genomic risk i Treatment
sign (trial Study ple (%) n (%) n (%) pause risk Prosigna 2n (%) n (%)
name or ID) : size women n (%) n (%)

period post

Prospective RCTs i comparative clinical effectiveness & intermediate measures predictive and prognostic ability

1 ongoing RCT: OPTIMA®

Retrospective/re -analyses of RCTs i comparative clinical effectiveness & intermediate measures predictive and prognostic ability

No studies identified

Comparative non -randomised studies i comparative clinical effectiveness & intermediate measure predictive ability

No studies identified

Comparative non -randomised studies i intermediate measure prognostic ability

Ohnstad et Re-analysis  Norway HR+ 171 171 NR® HR+: 171 (100%) 0:171 (100%) NR Low: Low: NR® No treat-
al 2017% of 1 pro- B HER2- (100%) - o 171 N De ment: 171
spective 1995-2014 pT1pNO HER2-: 171 (100%) (100%)° In.termedlate. NR (100%)
cohort study tumours® High: NR®
(Oslol)
Comparative non -randomised studies i intermediate measure impact on treatment management
Hequet et Before-after ~ France Total 200 200 mean 61.9tNR ER+: 200 (100%) 0: 200 (100%) 200 NA Low: 93 (46.5%) CT/No CT
98
al 2017 study (NR) March 2015- (100%) (range NR) HER2-: 200 (100%) (100%) Intermediate: 67 (33.5%)
Jan 2016 High: 40 (20.0%)
Martin et Before-after ~ Spain Total 200 200 <50: 2 (1.0%) ER+: 200 (100%) 0: 200 (100%) 200 NA Low: 101 (50.5%) CT/CET
99 2
al 2015 study (NR) - 3ne 2013- (100%) 550 (99.@%8  HER2-: 200 (100%) (100%) Intermediate: 66 (33.0%)
Jan 2014 High: 33 (16.5%)
Wouerstlein  Before-after ~ Germany Total 198 198 median 64 (range ER+: 197 (99.5%) 0: 197 (99.5%) 198 NA Low: 85 (42.9%) CT/No CT
etal study (WSG ¢ 5013 (100%)  40-81) HER2-: 108 (100%) LN+ 1(0.5%) (100%) Intermediate: 70 (35.4%)
2016 BCIST) Oct 2014

High: 43 (21.7%)

Abbreviations

CET = chemo-endocrine therapy, CT = chemotherapy, ER+ = oestrogen receptor-positive, HER2- = human epidermal growth factor receptor 2-negative, HR+ = hormone receptor-positive, LN+ = lymph node
positive, NA = not applicable, NR = not reported, OPTIMA = Optimal Personalised Treatment of early breast cancer using Multiparameter Analysis, WSG BCIST = West German Study Group breast cancer intrinsic
subtype study.

Notes

a = Prosigna risk categories were defined as: low 1 risk of recurrence score (ROR) 0-40; intermediate i ROR 41-60; high T ROR 61-100.
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b = For this HTA results were used of the group of 171 patients with HR+/HER2- pT1pNO tumours, who were not recommended any adjuvant treatment; no patient characteristics were reported for this group.
¢ = Age reported for the total population of 653 patients with early breast cancer: median age 57.7 years (range 27.5-93.0).

d = No adjuvant treatment was interpreted as low clinical risk by the researchers of this HTA.
e = Genomic risk groups reported for 476 patients with HR+ HER2- early breast cancer: low i 180 (37.8%), intermediate i 108 (22.7%), high i 188 (39.5%).
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6.2.3 Quality assessment of included studies

6.2.3.1 Oncotype DX

The assessment of the overall risk of bias for the intermediate measures predictive and prognostic
ability of Oncotype DX on survival reported i
L ORx fiTaldewl6).2*¢° Randomisations were performed using a central system. The RCTs were
open-label, though cancer survival outcomes are objective outcomes and this was deemed at low risk
of bias. Analyses were conducted according to the ITT principle. In RXPONDER, patients had

knowledge of their recurrence score result prior to randomisation, which might have resulted in selec-

t he |

tion bias in the early phase of the trial. Thi ris
prer egi stered women i n RxP@Nere&cludetd be3ofedandomisaton: 271 4 6
(3%) were ineligible/had no recurrence score/ had rec
26372 (25%) declined to participate, and 622 (7%) we
women excluded by the 2 latter reasons might be related to selection bias. In TAILORx 959 (9%) of
11 6 2 3-Begigtered patients were excluded before randomisation.
Table 10: Risk of bias of RCTs on Oncotype DX assessed with RoB 2 i intermediate measures predictive and
prognostic ability
Risk of bias domains
. ot | b2 | b3 | b4 | D5 | overal |
- | Kalinsky et al 2021 - RxPONDER @ . . . . @
©
=)
< Sparano et al 2018 - TAILORXx . ‘ . . . .
Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. = Some concerns
D3: Bias due to missing outcome data. . Low
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.
The assessment of the over anftekmediatesnkaswefpredictive abilitwad s A hi gt

Oncotype DX on survival reported in 2 included retrospective/re-analyses of RCTs, 1 retrospective
cohort study, and 4 database studies (Table 11).2360165 The eligibility criteria for RCTs and the reasons
of eligible patients for declining to participate in the RCT might be related to prognosis and result in
bias in the retrospective/re-analyses of RCTs. In the retrospective cohort and database studies pa-
tients were not randomised to chemotherapy versus no chemotherapy. In all 7 studies eligible patients
were excluded, because not all patients had tissue samples available, eligible patients had test fail-
ures, or data was missing. Test assessors were blinded to clinical outcomes in the retrospective/re-
analysis of RCTs by Albain et al 2010.2® This was not reported by Geyer et al 2018.5° The 5

HTA Report
38



comparative non-randomised studies did not report if test assessors were blinded to clinical outcomes
nor if outcome assessors were blinded to test result. The outcome domain was scored as high risk of
bias in the comparative non-randomised studies, since Oncotype DX was used prospectively in the
studies and the test result might have influenced the use of chemotherapy. In part of the studies some

enrolled patients were not analysed or it was unclear if all enrolled patients were analysed.

In the GRADE summary of findings table (Table 22), retrospective/re-analyses of RCTs and compar-
ative non-randomised studies on the intermediate measure predictive ability started with a high cer-
tainty of the evidence rating. Based on the PROBAST assessment, the risk of bias was downgraded
by 2 levels.

Table 11: Risk of bias of retrospective/re  -analyses of RCTs and comparative non -randomised studies on On-
cotype DX assessed with PROBAST (adapted by NIHR) i intermediate measure predictive ability

Study RoB Applicability Overall

Participants  Predictors Outcome Analysis Participants Predictors Outcome RoB  Applicability

Retrospective/re -analyses of RCTs i intermediate measure predictive ability

Albain et T + + + + + + 1 +
al 2010
Geyeret 1 ? + T + + + T +
al 2018

Comparative non -randomised studies i intermediate measure predictive ability

Barcenas 1 ? T T + + + T +
etal 2017

Chenget 1 ? 1 ? + + + i +
al 2021

Dingetal 1 ? T + + + + T +
2023

Parketal T ? T + + + + 7 +
2019

Wang et T ? T ) + + + 1 +
al 2020

Abbreviations

PROBAST = Prediction model Risk Of Bias ASsessment Tool, RoB = risk of bias.

Notes

+ indicates low RoB/low concern regarding applicability

T indicates high RoB/high concern regarding applicability
? indicates unclear RoB/unclear concern regarding applicability

The assessment of the overall risk of bias of all 16 included before-after studies on Oncotype DX
reporting the intermediate measur e i mp(Bable 12)Fhe
Serious bias arose due to confounding, because confounding factors were not measured and con-

trolled for in the analyses. Before-after studies collect patient information from daily clinical practice,
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resulting in serious selection bias since patients are recruited by their physicians. In the study of Levine
et al 2016 physicians were unsure and unable to give treatment advice before Oncotype DX in 34%
of the patients, resulting in missing outcome data on treatment management change in a large part of

the patients.

In the GRADE summary of findings table (Table 22), the before-after studies on the intermediate
measure impact of treatment management started with high certainty of the evidence ratings and the
risk of bias was downgraded by 2 levels due to the inherent risk of bias associated with the lack of

randomisation, namely confounding and selection bias.*>101
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Table 12: Risk of bias of before -after studies on Oncotype DX assessed with ROBINS-I tool for uncontrolled
before -after studies (adapted by Cochrane) i intermediate measure impact on treatment management

Risk of bias domains

PP
0000000000 O0OOOO

|

Study

l

Domains: Judgement

D1: Bias due to confounding. .
D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. . L&

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

6.2.3.2 MammaPrint

The assessment of the overall risk of bias for the intermediate measures predictive and prognostic
ability of MammaPrint on survival r epor Tabla13)th
Randomisation was performed using a central system. The RCT was open-label, though cancer sur-

vival outcomes are objective outcomes, and this was deemed at low risk of bias. Analyses were
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conducted according to the ITT principle. During the RCT the protocol was amended to update risk
assessments post-enrolment. In eligible patients, treatment was allocated based on a centrally calcu-
lated clinical and genomic risk. Up to the database lock at the time of analysis corrections in either
clinical or genomic risk could be made following updates in the diagnostic process at the local hospital
or an adjustment for genomic result. Since the risk classification is an essential element of the
MINDACT trial and hazard ratios were reported for the ITT population and not for the corrected risk

groups, the risk of bias was assessed as fisome

Table 13: Risk of bias of RCT on MammaPrint assessed with RoB 2 T intermediate measure predictive and
prognostic ability

Risk of bias domains

| bt | b2 | b3 | b4 | D5 | overal |
US? Piccart et al 2021 - MINDACT . ’ . . @ @
Domains: Judgement

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data. . Low
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

- Some concerns

The assessment of the overall risk of bias for the comparative clinical effectiveness reported in the
MI NDACT t r i aTablavla)s® Thiehmaigfbcas ofthe MINDACT trial is the intermediate meas-
ure predictive ability/chemotherapy benefit in the discordant risk groups (i.e. C-high/G-low or C-low/G-
high) who were randomised to chemotherapy or no chemotherapy based on the clinical risk or genomic
risk. Piccart et al 2021 presented a prespecified secondary analysis which estimated the comparative
clinical effectiveness of MammaPrint versus conventional testing by comparing distant metastasis-free
survival resulting from treating according to clinical risk strategy or genomic risk strategy. Since the
comparative clinical effectiveness analysis was a secondary analysis and no statistical inference be-
tween the two groups was done, the risk of bias in the domain bias in selection of the reported result

was deemed at high risk.
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Table 14: Risk of bias of RCT on MammaPrint assessed with RoB 2 T comparative clinical effectiveness

Risk of bias domains

| bt | b2 | b3 | b4 | D5 | overal |
>
S| Piccart et al 2021 - MINDACT . . . . ‘ .
73
Domains: Judgement
D1: Bias arising from the randomization process. ,
D2: Bias due to deviations from intended intervention. @ Hion
D3: Bias due to missing outcome data. . Low

D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.

The assessment of the overall ri sk of bias was dhigt
MammaPrint on survival reported in the database study of Jenkins et al 2022 and the pooled analysis
of 6 patient series of Knauer et al 2010 (Table 15).8384 In both studies patients were not randomised
to chemotherapy versus no chemotherapy. Patients were included who underwent MammaPrint test-
ing, though it was not reported whether eligible patients were excluded. Jenkins et al 2022 did not
report if test assessors were blinded to clinical outcomes nor if outcome assessors were blinded to
test result.23 In Knauer et al 2010 both assessors were blinded.84 The outcome domain was scored as
high risk of bias, since MammaPrint was used prospectively in the studies and the test result might

have influenced the use of chemotherapy.

In the GRADE summary of findings table (Table 23), comparative non-randomised studies on the
intermediate measure predictive ability started with a high certainty of the evidence rating. Based on

the PROBAST assessment, the risk of bias was downgraded by 2 levels.

Table 15: Risk of bias of comparative non -randomised studies on MammaPrint assessed with PROBAST
(adapted by NIHR) i intermediate measure predictive ability

Study RoB Applicability Overall

Participants  Predictors Outcome Analysis Participants  Predictors Outcome RoB  Applicability

Comparative non -randomised studies i intermediate measure predictive  ability

Jenkinset 1 ? ) T + + + i +
al 2022%
Knaueret 1 + 1 + + + + T +
al 20108

Abbreviations

PROBAST = Prediction model Risk Of Bias ASsessment Tool, RoB = risk of bias.

Notes

+ indicates low RoB/low concern regarding applicability

T indicates high RoB/high concern regarding applicability
? indicates unclear RoB/unclear concern regarding applicability
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The assessment of the overall risk of bias of all 6 included before-after studies on MammaPrint report-
ing the intermediate measure i mpact Tabla 16).7%8% Sement ma
rious bias arose due to confounding, because confounding factors were not measured and controlled
for in the analyses. Before-after studies collect patient information from daily clinical practice, resulting
in serious selection bias since patients are recruited by their physicians. Cusumano et al 2014 did not
provide information whether complete data on the outcome was available for all participants.® In the
study of Kuijer et al 2017 physicians were unsure and unable to give treatment advice before
MammaPrint in 43% of the patients, resulting in missing outcome data on treatment management

change in a large part of the eligible patients. 8

In the GRADE summary of findings table (Table 23), the before-after studies on the intermediate
measure impact of treatment management started with high certainty of the evidence ratings and the
risk of bias was downgraded by 2 levels due to the inherent risk of bias associated with the lack of

randomisation, namely confounding and selection bias.*>101

Table 16: Risk of bias of before -after studies on MammaPrint assessed with  ROBINS-I tool for uncontrolled
before -after studies (adapted by Cochrane) i intermediate measure impact on treatment management

Risk of bias domains
| b2 | b8 | b4 | ps | b6 | D7 | overal |

Cusumano et al 2014

Kuijer et al 2017

Perez Ramirez et al 2020

Study

Soliman et al 2020

Tsai et al 2018

Wauerstlein et al 2019

000000
—

Domains: Judgement

D1: Bias due to confounding. .

D2: Bias due to selection of participants. . Serious

D3: Bias in classification of interventions. . Low

D4: Bias due to deviations from intended interventions.

D5: Bias due to missing data. 0 No information

De6: Bias in measurement of outcomes.
D7: Bias in selection of the reported result.
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6.2.3.3 EndoPredict

The assessment of the overall risk of bias for the intermediate measures predictive and prognostic
ability of EndoPredict on survival reported in the 3 included retrospective/re-analyses of RCTs was
fi hi (@dblé 17).36.9091 The eligibility criteria for RCTs and the reasons of eligible patients for declining
to participate in the RCT might be related to prognosis and result in bias in the retrospective/re-anal-
yses of RCTs. Eligible patients were excluded, because not all patients of the original RCTs had tissue
samples available and eligible patients had test failures. Test assessors were blinded to clinical out-
comes. In the study of Dubsky et al 2013 it was not possible to analyse all data, since part of the
patients could not be stratified with the St. Gallen 2011 guideline due to missing information.®° Filipits

et al 2011 analysed data for all patients, but it was an exploratory analysis presented in figure only.3¢

In the GRADE summary of findings table (Table 24), retrospective/re-analyses of RCTs on the inter-
mediate measures predictive and prognostic ability started with a high certainty of the evidence rating.

Based on the PROBAST assessment, the risk of bias was downgraded by 2 levels.
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Table 17: Risk of bias of retrospective/re  -analyses of RCTs on EndoPredict assessed with PROBAST (adapted
by NIHR) i intermediate measures predictive and prognostic ability

Study RoB Applicability Overall

Participants  Predictors Outcome Analysis Participants  Predictors Outcome RoB  Applicability

Retrospective/re -analyses of RCTs 1 intermediate measures predictive and prognostic ability

Dubsky et 1 + + 1 + + + 1 +
al 2013%
Filipitset 1 + + 1 + + + 1 +
al 2011%

Sestak et T + + + + + + 1 +
al 2019%

Abbreviations

PROBAST = Prediction model Risk Of Bias ASsessment Tool, RoB = risk of bias.

Notes

+ indicates low RoB/low concern regarding applicability

T indicates high RoB/high concern regarding applicability

The assessment of the overall risk of bias of all 4 included before-after studies on EndoPredict report-
ing the intermediate measure i mpactTadenl8)t*Saribuse nt man
bias arose due to confounding, because confounding factors were not measured and controlled for in
the analyses. Before-after studies collect patient information from daily clinical practice, resulting in

serious selection bias since patients are recruited by their physicians.

In the GRADE summary of findings table (Table 24), the before-after studies on the intermediate
measure impact of treatment management started with high certainty of the evidence ratings and the
risk of bias was downgraded by 2 levels due to the inherent risk of bias associated with the lack of

randomisation, namely confounding and selection bias.*>10!
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Table 18: Risk of bias of before -after studies on EndoPredict assessed with ROBINS-I tool for uncontrolled
before -after studies (adapted by Cochrane) i intermediate measure impact on treatment management

Risk of bias domains

ez | @ @ © @
iz | @ @ © @
Fallowfield et al 2018 . . . ‘

Penault-Llorca et al 2020 . ‘ ‘ .

Study

Domains: Judgement
D1: Bias due to confounding. .
D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. . Low

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

6.2.3.4 Prosigna

The assessment of the overall ri sk of Dbias was fihi
of Prosigna on survival, reported in the retrospective/re-analysis of a prospective cohort study by Ohn-

stad et al 2017 (Table 19).°7 Eligible patients were excluded, because not all patients of the original

cohort study had tissue samples available and eligible patients had test failures. It was not reported if

test assessors were blinded to clinical outcomes. Not all enrolled participants with HR+/HER2- pT1pNO

were included in the analysis on distant metastasis-free survival.

In the GRADE summary of findings table (Table 25), comparative non-randomised studies on the
intermediate measure prognostic ability started with a high certainty of the evidence rating. Based on

the PROBAST assessment, the risk of bias was downgraded by 2 levels.

Table 19: Risk of bias of comparative non -randomised study on Prosigna assessed with PROBAST (adapted
by NIHR) i intermediate measure prognostic ability

Study RoB Applicability Overall

Participants  Predictors Outcome Analysis Participants  Predictors Outcome RoB  Applicability

Comparative non -randomised studies i intermediate measure prognostic ability

Ohnstad ) ? + [ + + + [ +
et al
2017%

Abbreviations

PROBAST = Prediction model Risk Of Bias ASsessment Tool, RoB = risk of bias.
Notes

+ indicates low RoB/low concern regarding applicability
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T indicat es cdoricgnreg&dng applicapility
? indicates unclear RoB/unclear concern regarding applicability

The assessment of the overall risk of bias of all 3 included before-after studies on Prosigna reporting
the intermedi ate measure i mpact o (Tabler2@).8& 8 Semnidus
bias arose due to confounding, because confounding factors were not measured and controlled for in
the analyses. Before-after studies collect patient information from daily clinical practice, resulting in

serious selection bias since patients are recruited by their physicians.

In the GRADE summary of findings table (Table 25), the before-after studies on the intermediate
measure impact of treatment management started with high certainty of the evidence ratings and the
risk of bias was downgraded by 2 levels due to the inherent risk of bias associated with the lack of

randomisation, namely confounding and selection bias.*>10!
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Table 20: Risk of bias of before -after studies on Prosigna assessed with ROBINS-I tool for uncontrolled before -
after studies (adapted by Cochrane) i intermediate measure impact on treatment management

Risk of bias domains
p4 |

| ot | b2 | b3 |
Hequet et al 2017 ‘ ‘ ' ‘

Martin et al 2015 ’ . . .
Wouerstlein et al 2016 ‘ . ‘ .

| b6 | b7 | overan |

Study

D5

Domains: Judgement
D1: Bias due to confounding. )
D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. ’ Low

D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data.

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

6.2.4 Findings Oncotype DX

The findings on Oncotype DX are reported in different chapters based on the type of evidence, i.e. the
comparative clinical effectiveness and the intermediate measures predictive ability/chemotherapy ben-
efit, prognostic ability and impact on treatment management. No studies were identified on the com-
parative clinical effectiveness. The predictive and prognostic ability of Oncotype DX were based on
different survival outcomes. No data was reported on HRQoL. More details on the study results are
enclosed in the GRADE summary of findings table on Oncotype DX (Table 22) and the summary

tables and figures in Appendix E.

6.2.4.1 Comparative clinical effectiveness
For Oncotype DX no studies were identified on the comparative clinical effectiveness. No ongoing
RCTs were identified.

6.2.4.2 Intermediate measure i predictive ability/chemotherapy benefit

Nine included studies reported the intermediate measure predictive ability/chemotherapy benefit of
Oncotype DX on different survival outcomes. Since the GRADE summary of findings table is quite
extensive, Table 21 provides an overview of the intermediate measure predictive ability/chemotherapy
benefit of Oncotype DX on survival. Hazard ratios of less than 1.0 indicate an adjuvant chemotherapy

benefit and hazard ratios of more than 1.0 indicate a benefit of no adjuvant chemotherapy.
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Table 21: Overview results intermediate measure predictive ability/chemotherapy benefit of Oncotype DX on

survival
Ref e Re - Sam- Hazard (95% Study
rencetion cu-r p!e Overal Breas Di s- InvasDistadeSIgn
renc si ze . .
scor survivcance ease di s - )
free ease Certair
sur vi free evidenc
sur vi ( GRADE)
Spar a 125 60671 1.901 0.93 . RCT
o et 0. 82 2 0.81 0. TAI LORX
2048 1.06 1.
Moder at
Ka - 0-25 4698 0.86 . RCT
i nsk 0.72 0. Rx PONDE
et al 1.03 1.
2029 Low
Chen 1115 1360 0.861 Dat abas
et al 0.33 3 study
2022
1620 1168 0.25
0. D6 8 Very 1| ¢
225 6681 0.%9
0. D4 8
Par k 2630 306514 0.%2 0. Dat abas
al 0.451 0. study
20%9 1.
Very 1| ¢c
Ding 0-13 30647 0.95 2. Dat abas
al 0.498 1. study
2023 4 .
14925 40649 0.%64 1. Very | c
0. £8 8 0.
1.
Wa n g 1125 396 3.%50 Dat abas
al me n 0.9 . ! study
2029 "
67066 0.89
wome . 76 0 Very 1| c
n
Gey 010 176 1. Reanal y
et al 0. of 1 RC
0f®B 3.
125 271 0. Very ¢
0.
1.
>25 122 0.
0.
0.
Bar ce 1125 894 2.1319 1. 1.864 1. Retrosg
nas e 0. 44 . 0. 0.73 0. tive cc
al 5 . 3.71 4 . study
20%%
>25 233 0.28 0. 0.867 0.
0. @40 0. 0.21 0. Very loc
3. 2.07 2.
Al bai women <18 146 1.18 1.902 Reanal y
et al 0. ®5 5 0.54 of 1 RC
2023 1.93
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HER2 180 103 0.%84 0.92 } . : Very 1l
or
HER2 + 0.407 %-33%
1-4 + L—
631 118 0.%56 0.
0.310 0.35
1.01
Abbreviations

ClI = confidence interval, ER+ = oestrogen receptor-positive, GRADE = Grading of Recommendations Assessment, Development, and Eval-
uation, HER2- = human epidermal growth factor receptor 2-negative, HER2+ = human epidermal growth factor receptor 2-positive, HR+ =
hormone receptor-positive, LN = lymph nodes, NR = not reported, RCT = randomised controlled trial, RxPONDER = A Clinical Trial RX for
Positive Node, Endocrine Responsive Breast Cancer, TAILORx = Trial Assigning Individualized Options for Treatment(Rx).

Notes

Hazard ratio<1.0 indicates adjuvant chemotherapy benefit; hazard ratio>1.0 indicates benefit of no adjuvant chemotherapy.

a = 5 years survival.

b = 9 years survival.

¢ =10 years survival.

Two prospective RCTs provided evidence on the predictive ability/chemotherapy benefit in patients
with early breast cancer classified as Oncotype DX low or intermediate risk. Classification in Oncotype

DX low or intermediate risk may have little to no chemotherapy benefit on survival.

In the TAILORX trial no statistically significant chemotherapy effect or a statistically non-significant
chemotherapy benefit was observed on 9 years overall survival (adjusted hazard ratio [aHR] 1.01;
95% confidence interval [CI] 0.82-1.27), recurrence-free survival (aHR 0.90; 95% CI1 0.73-1.11), inva-
sive disease-free survival (aHR 0.93; 95% CI 0.81-1.06), and distant metastasis-free survival (aHR
091;95% CI0.71-1. 18) in 606711 wo meeroinvalveddlymphRedes et Breast
cancer classified as intermediate risk with a recurrence score of 11-25 (moderate certainty evidence;
Table 22; Table 77; Table 80- Table 82).* The absolute differences in survival rates between the
women who received chemo-endocrine therapy and women who received endocrine therapy ranged
from 0.1% to 1.0%.

In the RXPONDER trial a statistically non-significant chemotherapy benefit was observed on 5 years

invasive disease-free and distant metastasis-f r ee sur vi v al in 46984-3momen wi
volved lymph nodes early breast cancer classified as low/intermediate risk with a recurrence score of

0-25 (low certainty evidence; Table 22; Table 81; Table 82).5° For invasive disease-free survival an

adjusted hazard ratio was reported of 0.86 (95% CI 0.72-1.03), with survival rates for chemo-endocrine

therapy of 92.2% (95% CI not reported) and for endocrine therapy 91.0% (95% CI not reported). Cor-

responding results for the outcome distant metastasis-free survival where 0.88 (95% CI 0.71-1.09),

94.9% (95% CI not reported) and 93.9% (95% CI not reported).

Results of 7 other studies (i.e. 3 SEER database studies®2%4, 1 National Cancer Database study®, 1
re-analysis of the NSABP B-20 trial®®,1 re-analysis of the SWOG 8814/TBCI 0100 trial>?, and 1 retro-
spective cohort study®?) in early breast cancer patients classified as Oncotype DX low or intermediate

risk were mostly in line with the 2 prospective RCTs. Classification in Oncotype DX low or intermediate
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risk may have little to no chemotherapy benefit on survival, but the evidence is very uncertain. Three
of these studies (Geyer et al 2018, Barcenas et al 2017 and Albain et al 2010) included patients clas-
sified as Oncotype DX high risk. Classification in Oncotype DX high risk may have a chemotherapy
benefit on overall, disease-free, recurrence-free, invasive disease-free, and distant metastasis-free
survival, but the evidence is very uncertain.?36%61 More details on these study results are shown in
Table 22 below and Table 77-Table 82 in Appendix E.

6.2.4.3 Intermediate measure i prognostic ability

The RXxPONDER trial reported data on the prognostic ability of Oncotype DX on the outcome invasive

disease-f ree survival . | n 406 928-8inwleedignphnedes early bréast canddrE R 2

classified as low/intermediate risk with a recurrence score of 0-25, Oncotype DX may be prognostic
for 5 years invasive disease-free survival (low certainty evidence; Table 22; Table 83). Kalinsky et al
2021 reported an adjusted hazard ratio of 1.05 (95% CI 1.04-1.07) for 5 years invasive disease-free
survival.>® The hazard ratio is for one unit change in recurrence score; a higher recurrence score was

related to a statistically significant increased risk of invasive disease events.

Since a prospective RCT reporting prognostic ability was included for Oncotype DX, no additional
retrospective/re-analyses of RCTs and comparative non-randomised studies on prognostic ability

were selected for Oncotype DX.

6.2.4.4 Intermediate measure i impact on treatment management

Results of the 16 included before-after studies on impact of Oncotype DX on treatment management
are summarised in the GRADE summary of findings table enclosed below (Table 22) and forest plots
(Figure 28-Figure 37) in Appendix E. Twelve studies reported data for the population early breast
cancer including all clinical risk groups, and 4 studies for patients with clinically intermediate early

breast cancer.

I n 56565 women and men -@BinvolvedliRmph rodes dafy breastiddncer a
change by Oncotype DX in the adjuvant treatment recommendation of 33.5% was observed, but the
evidence is very uncertain (95% CI 27.6-40.1%; 1>=95.512, prediction interval 14.3-60.5%, indicating
considerable heterogeneity; 12 studies: very low certainty evidence).66' 71.74777.7981 A change was ob-
served in the adjuvant treatment recommendation from endocrine therapy to chemotherapy in 7.0%
of the patients (95% CI 5.4-9.0%) and from chemotherapy to endocrine therapy in 25.5% of the pa-
tients (95% ClI 19.4-32.8%), but the evidence is very uncertain.

In 16296 women with c¢l ini c a,l043involved lyreph noded eadytbeeast i s k

cancer, a change by Oncotype DX in the adjuvant treatment recommendation of 23.2% was observed,
but the evidence is very uncertain (95% CI 14.7-34.8%; 1°=94.499, prediction interval 2.0-82.0%; 4
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studies: very low certainty evidence).”>73788 A change was observed in the adjuvant treatment rec-

ommendation from endocrine therapy to chemotherapy in 3.9% of the patients (95% CI 2.3-6.4%) and

from chemotherapy to endocrine therapy in 18.9% of the patients (95% CI 10.8-30.9%), but the evi-

dence is very uncertain.

6.2.4.5 GRADE summary of findings table i Oncotype DX

Table 22: GRADE summary of findings table

T Oncotype DX

HTA Report

Intervention: Oncotype DX with or without conventional testing
Comparison: Conventional testing
or
Intervention: Chemo-endocrine therapy
Comparison: Endocrine therapy
Qutcomes lllustrative comparative risks (95% CI) and relative ef- T of Certainty Statistical interpretation
fect (95% CI) partici- of the ev- | of findings
pants idence
(studies) | (GRADE)

COMPARATIVE CLINICAL EFFECTIVENESS
Overall survival NR
Breast cancer - NR
specific survival
Disease -free NR
survival
Recurrence -free NR
survival
HRQoL NR
INTERMEDIATE MEASURE i PREDICTIVE ABILITY / CHEMOTHERAPY BENEFIT
OVERALL SURVIVAL
Overall survival group usurvival HR 606711(aaa In patients classified as
follow-up: 9 years (1 RCT)* | Moderate® | intermediate RS (11-25)
population: women RS 11-25 - CET 93.8% (+0.5) 1.01 no statistically significant
with HR+, HER2-, 0 (0.82 t0 1.27) CET effect on 9 year
involved lymph nodes overall survival was ob-
early brgast cancer RS 11-25 - ET 93.9% (+0.5) served
and an intermediate
RS (11-25)
Overall survival group usurvival aHR 161276 - In patients classified as
follow-up: 5 years (1 non- Very low?®¢ [ intermediate RS (11-25) a
population: women RS 11-25- CT 98% (91 to 99) 2.19 random- statistically non-signifi-
and men with HR+, (0.44 t0 11.0) | ised cant benefit of no CT on
HER2-, 0 involved RS 11-25-no CT 98% (96 to 99) study)s! 5 years overall survival
lymph nodes early was observed
breast cancer and an | RS>25 - CT NR 0.28 - In patients classified as
intermediate/high RS (0.04 to 2.05) high RS (>25) a statisti-
(011) RS>25-no CT NR cally non-significant CT

benefit on 5 years overall

survival was observed
Overall survival group usurvival aHR 3106073]|a - In patients classified as
follow-up: 5 years Very low?® | RS 11-15 a statistically
population: women RS 11-15 NR 0.61 non-significant CT benefit
with HR+, HER2-,0 | CT vs.no CT (0.33 t0 1.37)
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involved lymph nodes | RS 16-20 NR 0.45 (1 non- on 5 years overall sur-
early breast cancer CTvs.noCT (0.36 t0 0.84) | random- vival was observed
and an intermediate ised - In patients classified as
RS (11-25) RS 21-25 NR 0.59 study)®? RS 16-20 a statistically
CT vs.no CT (0.44 t0 0.87) significant CT benefit on
5 years overall survival
was observed
- In patients classified as
RS 21-25 a statistically
significant CT benefit on
5 years overall survival
was observed
Overall survival group usurvival aHR 30540]|a In patients classified as
follow-up: 5 years (1 non- Very low?® [ RS 26-30 a statistically
population: women RS 26-30 - CT NR 0.72 random- non-significant CT benefit
aged 070 vy¢q (0.45to0 1.14) | ised on 5 years overall sur-
HR+, HER2-, 0 in- study)5 vival was observed
volved lymph nodes
early breast cancer RS 26-30 - NR
and an intermediate no/unknown CT
RS (26-30)
Overall survival group usurvival aHR 367 a - In patients classified as
follow-up: 10 years (Lre- Very low?® [ low RS (<18) a statisti-
population: post-men- | RS<18 - CET NR 1.18 analysis cally non-significant ET
opausal women with (0.55t02.54) | of1 benefit on 10 years over-
HR+, HER2- or RS<18 - ET NR RCT)% all survival was observed
HER2+, 1-4+ involved - In patients classified as
lymph nodes early RS 18-30 - CET NR 0.84 intermediate RS (18-30) a
breast cancer (0.40 to 1.78) statistically non-signifi-
RS 18-30 - ET NR cant CET benefit on 10
years overall survival was
RSO3 CET NR 0.56 observed
(0.31 t0 1.02) - In patients classified as
RSO3ET NR high RS (031
cally borderline significant
p interaction = 0.026 CET benefit on 10 years
overall survival was ob-
served
- Oncotype DX was pre-
dictive for 10 years over-
all survival: CET benefit
statistically significantly
increased as the continu-
ous RS increased
Overall survival group usurvival aHR 76965]|a - In patients classified as
follow-up: 5 years (1 non- Very low?® | low RS (0-13) no statisti-
population: women RS 0-13-CT 97.4% (NR) 0.95 random- cally significant CT effect
with ER+, HER2-, 1-3 (0.49t0 1.85) | ised on 5 years overall sur-
involved lymph nodes | RS 0-13 - no CT 96.4% (NR) study)5? vival was observed
early breast cancer - In patients classified as
and a low/intermedi- RS 14-25 - CT 97.0% (NR) 0.64 intermediate RS (14-25) a
ate RS (0-25) (0.48 to 0.86) statistically significant CT
RS 14-25-no CT 95.2% (NR) benefit on 5 years overall
survival was observed
Overall survival group usurvival aHR 680604]|a - In men classified as in-
follow-up: 5 years (2 non- Very low?® [ termediate RS (11-25) a
population: women RS 11-25 - CT men | NR 3.50 random- statistically non-signifi-
and men with ER+, (0.98 to ised cant benefit of no CT on
HER2-, NR involved RS 11-25-no CT NR 12.53) study)®® 5 years overall survival
lymph nodes early men was observed
breast cancer and an - In women classified as
intermediate RS (11- | RS 11-25-CT NR 0.89 intermediate RS (11-25) a
25) women (0.76 to 1.05) statistically non-
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RS 11-25 - no CT NR significant CT benefit on
women 5 years overall survival
was observed
BREAST -CANCER SPECIFIC SURVIVAL
Breast cancer - spe- | group uSurvival aHR 36540|a In patients classified as
cific survival (1 non- Very low?® [ RS 26-30 a statistically
follow-up: 5 years RS 26-30 - CT NR 0.64 random- non-significant CT benefit
population: women (0.35t0 1.18) | ised on 5 years breast cancer-
aged O7 ithy § RS 26-30 - no/un- NR study)® specific survival was ob-
HR+, HER2-, 0 in- known CT served
volved lymph nodes
early breast cancer
and an intermediate
RS (26-30)
Breast cancer - spe- | group uSurvival aHR 76965]|a - In patients classified as
cific survival (1 non- Very low?® | low RS (0-13) a statisti-
follow-up: 5 years RS 0-13-CT 98.7% (NR) 2.46 random- cally significant benefit of
population: women (1.27 to 4.77) | ised no CT on 5 years breast
with ER+, HER2-, 1-3 [ RS 0-13 - no CT 99.4% (NR) study)®® cancer-specific survival
involved lymph nodes was observed
early breast cancer RS 14-25-CT 98.0% (NR) 1.10 - In patients classified as
and a low/intermedi- (0.73 to 1.66) intermediate RS (14-25) a
ate RS (0-25) RS 14-25 - no CT 97.8% (NR) statistically non-signifi-
cant benefit of no CT on
5 years breast cancer-
specific survival was ob-
served
DISEASE-FREE SURVIVAL
Disease -free group uSurvival aHR 367 a - In patients classified as
survival (1 re- Very low?® [ low RS (<18) no statisti-
follow-up: 10 years RS<18 - CET 64% (NR) 1.02 analysis cally significant CET ef-
population: post-men- (0.54t01.93) |of1l fect on 10 years disease-
opausal women with | RS<18 - ET 60% (NR) RCT)% free survival was ob-
HR+, HER2- or served
HER2+, 1-4+ involved | RS 18-30 - CET NR 0.72 - In patients classified as
lymph nodes early (0.39to0 1.31) intermediate RS (18-30) a
breast cancer RS 18-30 - ET NR statistically non-signifi-
cant CET benefit on 10
RS O3 CET 55% (NR) 0.59 years disease-free sur-
(0.35t0 1.01) vival was observed
RSO3 ET 43% (NR) - In patients classified as
high RS (031
p interaction = 0.053 cally significant CET ben-
efit on 10 years disease-
free survival was ob-
served
- Oncotype DX was bor-
derline predictive for 10
years disease-free sur-
vival: CET benefit statisti-
cally borderline signifi-
cantly increased as the
continuous RS increased
RECURRENCE-FREE SURVIVAL
Recurrence -free group Jsurvival HR 60711(aaa In patients classified as
survival (1 RCT)* | Moderate® | intermediate RS (11-25) a
follow-up: 9 years RS 11-25 - CET 92.9% (0.6) 0.90 statistically non-signifi-
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population: women RS 11-25 - ET 92.2% (+0.6) years recurrence-free
with HR+, HER2-, 0 survival was observed
involved lymph nodes
early breast cancer
and an intermediate
RS (11-25)
Recurrence -free group usurvival aHR 16127]a - In patients classified as
survival (1 non- Very low?®¢ [ intermediate RS (11-25) a
follow-up: 5 years RS 11-25- CT 95% (86 to 98) 1.46 random- statistically non-signifi-
population: women (0.41t0 5.23) | ised cant benefit of no CT on
and men with HR+, RS 11-25-no CT 96% (94 to 98) study)®? 5 years recurrence-free
HER2-, 0 involved survival was observed
lymph nodes early RS>25-CT NR 0.78 - In patients classified as
breast cancer and an (0.17 to 3.52) high RS (>25) a statisti-
intermediate/high RS | RS>25 - no CT NR cally non-significant CT
(011) benefit on 5 years recur-
rence-free survival was
observed
INVASIVE DISEASE -FREE SURVIVAL
Invasive disease - group usurvival aHR 66711|6dad In patients classified as
free survival (L RCT)* | Moderate? | intermediate RS (11-25)
follow-up: 9 years RS 11-25 - CET 84.3% (+0.8) 0.93 no statistically significant
population: women (0.81 to 1.06) CET effect on 9 years in-
with HR+, HER2-, 0 vasive disease-free sur-
involved lymph nodes vival was observed
early breast cancer RS 11-25 - ET 83.3% (+0.9)
and an intermediate
RS (11-25)
Invasive disease - group usurvival HR 40984|ad - In patients classified as
free survival (1 RCT)*® | Low?¢ low/ intermediate RS (0-
follow-up: 5 years RS 0-25 - CET 92.2% (NR) 0.86 25) a statistically non-sig-
population: women (0.72 to 1.03) nificant CET benefit on 5
with HR+, HER2-, 1-3 years invasive disease-
involved lymph nodes | pg .05 . ET 91.0% (NR) free survival was ob-
early breast cancer served
and a low/intermedi- - Low/intermediate RS 0-
ate RS (0-25) 25 was not predictive for
p interaction = 0.35 5 years invasive disease-
free survival: CET benefit
did not statistically signifi-
cantly increase as the
continuous RS increased
Invasive disease - group usurvival aHR 161276 - In patients classified as
free survival (1 non- Very low?®¢ | intermediate RS (11-25) a
follow-up: 5 years RS 11-25- CT 89% (80 to 94) 1.64 random- statistically non-signifi-
population: women (0.73t0 3.71) | ised cant benefit of no CT on
and men with HR+, RS 11-25-no CT 93% (90 to 95) study)s! 5 years invasive disease-
HER2-, 0 involved free survival was ob-
lymph nodes early RS>25-CT NR 0.67 served -In
breast cancer and an (0.21 to 2.07) patients classified as high
intermediate/high RS | RS>25-no CT NR RS (>25) a statistically
(011) non-significant CT benefit
on 5 years invasive dis-
ease-free survival was
observed
DISTANT METASTASIS -FREE SURVIVAL
Distant metastasis - | group usurvival HR 60711(aaa In patients classified as
free survival (L RCT)* | Moderate® | intermediate RS (11-25)
follow-up: 9 years RS 11-25 - CET 95.0% (+0.5) 0.91 no statistically significant
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population: women RS 11-25 - ET 94.5% (+0.5) distant-metastasis free
with HR+, HER2-, 0 survival was observed
involved lymph nodes
early breast cancer
and an intermediate
RS (11-25)
Distant metastasis - group usurvival aHR 46984|aa In patients classified as
free survival (L RCT)*® | Low?d low/ intermediate RS (0-
follow-up: 5 years RS 0-25 - CET 94.9% (NR) 0.88 25) a statistically non-sig-
population: women (0.71 to 1.09) nificant CET benefit on 5
with HR+, HER2-, 1-3 years distant-metastasis
involved lymph nodes free survival was ob-
early breast cancer RS 0-25-ET 93.9% (NR) served
and a low/intermedi-
ate RS (0-25)
Distant metastasis - group usurvival aHR 569 a - In patients classified as
free survival (1 re- Very low??¢ | low RS (Q10) a statisti-
follow-up: 10 years RS O GET 95% (90 to 99) 1.19 analysis cally non-significant ET
population: women (0.41t03.51) |ofl benefit on 10 years dis-
with ER+, HER2-, 0 RSOZLET 98% (95 to 100) RCT)®° tant-metastasis free sur-
involved lymph nodes vival was observed
early breast cancer RS 11-25 - CET 94% (90 to 98) 0.61 - In patients classified as
(0.26 to 1.35) intermediate RS (11-25) a
RS 11-25 - ET 95% (90 to 99) statistically non-signifi-
cant CET benefit on 10
RS>25 - CET 88% (81 to 95) 0.27 years distant-metastasis
(0.12 to 0.62) free survival was ob-
RS>25 - ET 62% (48 to 81) served
- In patients classified as
p interaction = 0.014 high RS (>25) a statisti-
cally significant CET ben-
efit on 10 distant-metas-
tasis free survival was ob-
served
- Oncotype DX was pre-
dictive for 10 years dis-
tant-metastasis free sur-
vival: differences in CET
benefit for the RS groups
were statistically signifi-
cant
Distant metastasis - group usurvival HR 16127]a - In patients classified as
free survival (1 non- Very low?®¢ [ intermediate RS (11-25) a
follow-up: 5 years RS 11-25-CT 96% (87 to 99) 1.25 random- statistically non-signifi-
population: women (0.32t0 4.92) | ised cant benefit of no CT on
and men with HR+, RS 11-25-no CT 96% (94 to 98) study)®* 5 years distant-metasta-
HERZ2-, 0 involved sis free survival was ob-
lymph nodes early RS>25 - CT NR 0.67 served
breast cancer and an (0.16 to 2.78) - In patients classified as
intermediate/high RS | Rg>25 - no CT NR high RS (>25) a statisti-
(011) cally non-significant CT
benefit on 5 years dis-
tant-metastasis free sur-
vival was observed
HRQoL NR

INTERMEDIATE MEASURE i PROGNOSTIC ABILITY

Overall survival NR
Breast cancer - spe- | NR
cific survival
Disease -free NR
survival
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INVASIVE DISEASE -FREE SURVIVAL

Invasive disease - group uSurvival aHR 406984|ad - HR is for 1 unit change
free survival (LRCT)*® | Low?d in RS
follow-up: 5 years - RS was prognostic for 5
population: women RS 0-25 91.6% (NR) 1.05 years invasive disease-
with HR+, HER2-, 1-3 (1.04 to 1.07) free survival in early
involved lymph nodes breast cancer patients
early breast cancer with a low/intermediate
and a low/intermedi- RS 0-25: a higher RS
ate RS (0-25) was related to a statisti-
cally significant increased
risk of invasive disease
events
HRQoL NR
INTERMEDIATE MEASURE i IMPACT ON TREATMENT MANAGEMENT
Change in treatment n/N Event rate 506565|d A change by Oncotype
recommendation be- (12 non- | Very low?? | DX in the adjuvant treat-
fore -after Overall change [16 993/ 5 8| 0.335 random- ment recommendation of
Oncotype DX (0.276 to 0.401) ised stud- 33.5% was observed:
follow-up: NA ies)se! 7.0% from ET to CT and
population: women Change 373/ 5605 6|0.070 TLTAITTT9.81 25.5% from CT to ET
and men with ER+or | ETA CT (0.054 to 0.090)
HR+, HER2-, 0-3 in-
volved lymph nodes Change 16620/ 508|0.255
early breast cancer CTA ET (0.194 to 0.328)
No change 26229/ 50|0.418
ETA ET (0.340 to 0.500)
No change 16343/ 506|0.234
CTA CT (0.204 to 0.266)
Change in treatment n/N Event rate 1629646 A change by Oncotype
recommendation be- (4 non- Very low?® [ DX in the adjuvant treat-
fore -after Overallchange | 318/ 16 2 9(0.232 random- ment recommendation of
Oncotype DX (0.147 to 0.348) ised stud- 23.2% was observed in
follow-up: NA ies)7273.78, women with clinically in-
population: women Change 49/ 1629 6[0.039 8 termediate risk early
with clinically interme- | ET A CT (0.023 to 0.064) breast cancer: 3.9% from
diate risk ER+, HER2- ET to CT and 18.9% from
, 0-3 involved lymph Change 269/ 10629 0.189 CTto ET
nodes early breast CTA ET (0.108 to 0.309)
cancer
No change 676/ 1629|0512
ETA ET (0.359 to 0.663)
No change 302/ 16290.238
CTA CT (0.153 to 0.351)

Abbreviations

aHR = adjusted hazard ratio, C = clinical risk, CET = chemo-endocrine therapy, Cl = confidence interval, CT = chemotherapy, ER+ =
oestrogen receptor-positive, ET = endocrine therapy, G = genomic risk, GRADE = Grading of Recommendations Assessment, Develop-
ment, and Evaluation, HER2- = human epidermal growth factor receptor 2-negative, HRQoL = health-related quality of life, HR+ = hormone
receptor-positive, ILC = invasive lobular carcinoma, NR = not reported, RCT = randomised controlled trial, RS = recurrence score, u =

unadjusted.
Notes

Hazard ratio<1.0 indicates adjuvant chemotherapy benefit; hazard ratio>1.0 indicates benefit of no adjuvant chemotherapy.

a = Certainty of evidence downgraded due to indirectness (intermediate measures).

b = Certainty of evidence downgraded due to very serious risk of bias (see Chapter 6.2.3.1).
¢ = Certainty of evidence downgraded due to serious imprecision (wide 95% CI including the null effect).
d = Certainty of evidence downgraded due to serious risk of bias (see Chapter 6.2.3.1).
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6.2.5 Findings MammaPrint

The findings on MammaPrint are reported in different chapters based on the type of evidence, i.e. the
comparative clinical effectiveness and the intermediate measures predictive ability/chemotherapy ben-
efit, prognostic ability and impact on treatment management. The comparative clinical effectiveness,
predictive ability and prognostic ability of MammaPrint were based on different survival outcomes. No
data was reported on HRQoL. More details on the study results are enclosed in the GRADE summary

of findings table on MammaPrint (Table 23) and the summary tables and figures in Appendix E.

6.2.5.1 Comparative clinical effectiveness

The design of the MINDACT trial is aimed at assessing the clinical outcomes of treating early breast
cancer patients with adjuvant chemotherapy based on their clinical risk (by Adjuvant!Online) or their
genomic risk (by MammaPrint). This was done by demonstrating the chemotherapy benefit in discord-
ant clinical risk and genomic risk groups, i.e. C-high/G-low or C-low/G-high, who were randomised to
chemotherapy or no chemotherapy (see Chapter 6.2.5.2).

Piccart et al 2021 presented a prespecified secondary interim analysis which is not based on these
discordant clinical risk and genomic risk groups.®? The comparative clinical effectiveness of
MammaPrint versus conventional testing was estimated by comparing distant metastasis-free survival
resulting from treating according to genomic risk strategy or clinical risk strategy. This was only re-

ported for the outcome distant metastasis-free survival.

The observed group sizes in MINDACT indicate that treatment based on MammaPrint resulted in 46%
fewer clinical high risk patients being treated with adjuvant chemotherapy: 690 women classified as
C-low/G-hi gh and 16497 wo igh/G-lawl(i.a. patients aseedsedaas lowrisk will re-
ceive no adjuvant chemotherapy and patients assessed as high risk will receive chemotherapy). Ad-
juvant treatment based on MammaPrint may result in little difference in 8 years distant metastasis-free
survival compared to adjuvant treatment based on the clinical risk strategy, respectively 90.9% versus
91.3% (low certainty evidence; Table 23). No 95% confidence intervals or p-value were reported. This
analysis is based on a planned interim analysis at a median of 8.7 years follow-up; Figure S4 in the
Supplementary appendix of Piccart et al. 2021 shows that this slightly shorter 8 years distant metas-
tasis-free survival becomes larger at 10 years follow-up.1°? For the complete assessment of the clinical
benefit of MammaPerint, these benefits (i.e. less adverse events due to adjuvant chemotherapy) and
harms (i.e. possibly a slightly shorter distant metastasis-free survival) should be weighed in a contex-

tualised appraisal. This is not reported in the current MINDACT publications.
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6.2.5.2 Intermediate measure i predictive ability/chemotherapy benefit
Three included studies reported on the predictive ability of MammaPrint for chemotherapy benefit on

different survival outcomes.

In 690 women with stage T1-3, 0-3 involved lymph nodes early breast cancer classified as C-low/G-
high and 106497 wo-hightG-low,the MINDACT teal studiesd adjuvant chemotherapy
benefit on 8 years overall, disease-free and distant metastasis-free survival.®? Classification in C-
low/G-high may not result in a statistically significant chemotherapy effect on 8 years overall survival
and may result in a statistically non-significant chemotherapy benefit on 8 years disease-free and
distant metastasis-free survival (low certainty evidence; Table 23; Table 84-Table 86). The adjusted
hazard ratio for overall survival was 0.94 (95% CI 0.54-1.67), with an unadjusted survival rate of 93.8%
(95% CI 90.5-96.0%) in women treated with chemotherapy versus 93.0% (95% CI 89.4-95.4%) in
women not treated with chemotherapy. Corresponding adjusted hazard ratios and unadjusted survival
rates for disease-free survival were 0.79 (95% CI 0.55-1.13) and 86.2% (81.7-89.6%) versus 81.9%
(95% CI 77.1-85.9%), and for distant metastasis-free survival 0.85 (95% CI 0.53-1.37) and 92.3%
(95% CI 88.7-94.8%) versus 90.8% (95% CIl 86.9-93.6%). Classification in C-high/G-low may result in
a statistically non-significant chemotherapy benefit on 8 years overall and disease-free survival, and
a statistically significant chemotherapy benefit on 8 years distant metastasis-free survival (low cer-
tainty evidence; Table 23; Table 84-Table 86). The adjusted hazard ratio for overall survival was 0.69
(95% CI 0.45-1.05), with an unadjusted survival rate of 95.7% (95% CI 93.9-97.0%) in women treated
with chemotherapy versus 94.3% (95% CI1 92.2-95.8%) in women not treated with chemotherapy. Cor-
responding adjusted hazard ratios and unadjusted survival rates for disease-free survival were 0.79
(95% CI1 0.62-1.02) and 86.4% (83.5-88.8%) versus 82.9% (95% CI 79.8-85.6%), and for distant me-
tastasis-free survival 0.66 (95% CI 0.48-0.92) and 92.0% (95% CI 89.6-93.8%) versus 89.4% (95% ClI
86.8-91.5%). No p-values were reported for the interaction between the effect of type of risk stratifica-

tion and type of adjuvant therapy on the survival outcomes.

In the database study by Jenkins et al 2022, a statistically non-significant benefit of no chemotherapy
on 5 years overall survival was observed in 280 women with ER+, HER2-, lymph node negative or
positive invasive lobular carcinoma breast cancer classified as MammaPrint high risk, but the evidence
is very uncertain (aHR 1.41; 95% CI 0.44-4.55; very low certainty evidence; Table 23; Table 87).83
The unadjusted 5 years overall survival in MammaPrint high risk patients treated with chemotherapy
was 87% (95% CI not reported) versus 76% (95% CI not reported) in the patients not treated with
chemotherapy. The direction of the adjusted hazard ratio (i.e. no chemotherapy benefit) is not in line
with the unadjusted survival advantage in the chemotherapy group (i.e. 11% higher 5 years overall

survival with chemotherapy).

HTA Report
60



Knauer et al 2010 reported 5 years breast cancer-specific survival for the MammaPrint low and high
risk group in a pooled analysis of 6 patient series in 541 women with stage T1-3, 0-3 involved lymph
nodes early breast cancer.2* In women classified as MammaPrint low risk no statistically significant
chemotherapy benefit on 5 years breast cancer-specific survival was observed, but the evidence is
very uncertain EHR Tohe 9B dGlus@ ed Bpedfie sumigal fdr
chemo-endocrine therapy versus endocrine therapy in MammaPrint low risk patients was 99% (95%
ClI not reported) versus 97% (95% CI not reported). For MammaPrint classification in high risk a sta-
tistically significant chemotherapy benefit on 5 years breast cancer-specific survival was found, but
the evidence is very uncertain (aHR 0.21; 95% CI 0.06-0.80). The unadjusted 5 years breast cancer-
specific survival for chemo-endocrine therapy versus endocrine therapy in MammaPrint high risk pa-
tients was 94% (95% CI not reported) versus 81% (95% CI not reported). The differences in chemo-
therapy benefit for the MammaPrint low and high risk group were not statistically significant (p=0.45),
therefore MammaPrint may not be predictive for chemotherapy benefit on 5 years breast cancer-spe-

cific survival, but the evidence is very uncertain (very low certainty evidence; Table 23; Table 88).

6.2.5.3 Intermediate measure i prognostic ability

The MINDACT trial provided input for the prognostic ability of MammaPrint with survival outcomes for
the concordant and discordant risk groups receiving the same treatment, however no hazard ratios or
statistical tests were reported by Piccart et al 2021 for comparisons between the risk groups.®? Survival
rates and 95% confidence intervals could be compared between the following risk groups: 1) C-low/G-
low patients all assigned to not receive chemotherapy versus C-low/G-high patients randomised to not
receive chemotherapy; and 2) C-high/G-high patients all assigned to adjuvant chemotherapy versus
C-high/G-low patients randomised to adjuvant chemotherapy. For patients in the concordant risk
groups (i.e. C-low/G-low and C-high/G-high) survival was reported for the corrected risk population
and for patients in the discordant groups (i.e. C-low/G-high and C-high/G-low) for the intention-to-treat

population.

I n 56644 wo me n3amdiO43 mvolsed lgngpk nodes early breast cancer, MammaPrint may
be prognostic for 8 years overall, disease-free and distant metastasis-free survival, but the evidence
is very uncertain (very low certainty evidence; Table 23; Table 84-Table 86). In women with the same
clinical risk and adjuvant treatment, survival followed the genomic risk classification in the discordant
risk groups. In women with early breast cancer who did not receive chemotherapy, survival was lower
in C-low/G-high patients compared with C-low/G-low patients: overall survival 93.0% (95% CI 89.4-
95.4%) versus 96.5% (95% CIl 95.7-97.2%), disease-free survival 81.9% (95% CI 77.1-85.9%) versus
86.8% (95% CI 85.4-88.1%), and distant metastasis-free survival 90.8% (95% CI 86.9-93.6%) versus
94.7% (95% CI 93.8-95.6%). In women with early breast cancer who received chemotherapy, survival

was higher in C-high/G-low patients compared with C-high/G-high patients: overall survival 95.7%
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(95% CI 93.9-97.0%) versus 90.1% (95% CI 88.6-91.5%), disease-free survival 86.4% (95% CI 83.5-
88.8%) versus 79.1% (95% CI 77.0-80.9%), and distant metastasis-free survival 92.0% (95% CI 89.6-
93.8%) versus 85.9% (95% Cl 84.2-87.5%).82

Since a prospective RCT reporting prognostic ability was included for MammaPrint, no additional ret-
rospective/re-analyses of RCTs and comparative non-randomised studies on prognostic ability were

selected for MammaPrint.

6.2.5.4 Intermediate measure i impact on treatment management

Results of the 6 included before-after studies on impact of MammaPrint on treatment management
are summarised in the GRADE summary of findings table enclosed below (Table 23) and forest plots
(Figure 38-Figure 42) and summary table (Table 89) in Appendix E. Five studies reported data for
the population early breast cancer including all clinical risk groups, and one study for patients with

intermediate risk early breast cancer based on Oncotype DX.

I n 26085 women wi t h,O-BiRvblved lymplHiddes eat brigaat cancer, a change
by MammaPrint in the adjuvant treatment recommendation of 34.9% was observed, but the evidence
is very uncertain (95% ClI 26.4-44.5%); 1>=94.782, prediction interval 10.1-71.9%; 5 studies: very low
certainty evidence).”®8787.89 A change was observed in the adjuvant treatment recommendation from
endocrine therapy to chemotherapy in 13.3% of the patients (95% CI 11.5-15.3%) and from chemo-
therapy to endocrine therapy in 20.7% of the patients (95% CI 12.5-32.2%), but the evidence is very

uncertain.

In 840 women with HR+, HER2-, 0-3 involved lymph nodes early breast cancer and an intermediate
Oncotype DX result with a recurrence score of 18-30, a change by MammaPrint in the adjuvant
treatment recommendation of 33.6% was observed, but the evidence is very uncertain (95% CI 30.5-
36.8%; 1 study: very low certainty evidence).8 A change was observed in the adjuvant treatment
recommendation from endocrine therapy to chemotherapy in 20.5% of the patients (95% CI 17.9-
23.3%) and from chemotherapy to endocrine therapy in 13.1% of the patients (95% CI 11.0-15.5%),

but the evidence is very uncertain.
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6.2.5.5 GRADE summary of findings table i MammaPrint

Table 23: GRADE summary of findings table 1 MammaPrint

Intervention: MammaPrint with or without conventional testing
Comparison: Conventional testing

or

Intervention: Chemo-endocrine therapy

Comparison: Endocrine therapy

Outcomes lllustrative comparative risks (95% CI) and rel- of p]| Certainty of Statistical interpretation
ative effect (95% CI) ticipants the evidence | of findings
(studies) (GRADE)

COMPARATIVE CLINICAL EFFECTIVENESS

Overall survival NR

Breast cancer - NR
specific survival

Disease-free sur- | NR
vival

Distant metastasis -free survival

Distant metasta- group usurvival HR 136386(ad Adjuvant treatment based
sis -free survival (1 RCT)®? Low?P on genomic risk (by
follow-up: 8 years MammaPrint) resulted in
population: women | Clinical risk 91.3% NR little difference in 8 years
with stage T1-3, 0-3 (NR) distant metastasis-free
involved lymph survival compared to adju-
nodes early breast Genomic risk 90.9% vant treatment bas_ed on
cancer (NR) clinical risk (by Adju-
vant!Online)
HRQoL NR
INTERMEDIATE MEASURE i PREDICTIVE ABILITY / CHEMOTHERAPY BENEFIT
Overall survival
Overall survival group usurvival HR 26187 aa - In patients classified as
follow-up: 8 years (1 RCT)®2 Lowed C-low/G-high risk no sta-
population: women | C-low/G-high 93.8% 0.94 tistically significant CT ef-
with stage T1-3,0-3 | - CT (90.5 to 96.0) (0.54 to 1.67) fect on 8 years overall
involved lymph survival was observed
nodes early breast C-low/G-high 93.0% - In patients classified as
cancer -no CT (89.4t0 95.4) C-high/G-low risk a statis-
tically non-significant CT
C-high/G-low 95.7% 0.69 benefit on 8 years overall
-CT (93.9t0 97.0) (0.45 to 1.05) survival was observed
C-high/G-low 94.3%
-no CT (92.2 to 95.8)
Overall survival group uSurvival aHR 280 a In patients classified as G-
follow-up: 5 years (L non-ran- | Very low?9e’ | high risk a statistically
population: women | G-high - CT 87% 1.41 domised non-significant benefit of
with ER+, HER2-, (NR) (0.44 to 4.55) | study)® no CT on 5 years overall
lymph node nega- survival was observed
tive or positive ILC | G-high-no CT | 76%
breast cancer (NR)
Breast cancer -specific survival
group uSurvival aHR
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Breast cancer - G-low - CET 99% b (0 t o541 a - In patients classified as
specific survival (NR) (1 pooled Very low?de G-low risk no statistically
follow-up: 5 years analysis of significant CT effect on 5
population: women 6 non-ran- years breast cancer-spe-
with stage T1-3, 0-3 S 9N70RA) domised cific survival was ob-
involved lymph (NR) studies)® served -
nodes early breast . In patients classified as G-
cancer G-high - CET 94% 0.21 (0.06 to high risk a statistically sig-
(NR) 0.80) nificant CT benefit on 5
] years breast cancer-spe-
G-high - ET 81% cific survival was ob-
(NR) served
- MammaPrint was not
p-interaction = 0.45 predictive for CT effect on
5 years breast cancer-
specific survival: differ-
ences in CT benefit for the
G-low and G-high risk
group were not statisti-
cally significant
Disease -free survival
Disease-free sur- | group usurvival aHR 26187 aa - In patients classified as
vival (1 RCT)# Low® ¢ C-low/G-high risk a statis-
follow-up: 8 years C-low/G-high 86.2% 0.79 tically non-significant CT
population: women | - CT (81.7 to 89.6) (0.55t0 1.13) benefit on 8 years dis-
with stage T1-3, 0-3 ease-free survival was ob-
involved lymph C-low/G-high 81.9% served
nodes early breast | -no CT (77.1to 85.9) - In patients classified as
cancer C-high/G-low risk a statis-
C-high/G-low 86.4% 0.79 tically non-significant CT
-CT (83.5 to 88.8) (0.62 to 1.02) benefit on 8 years dis-
ease-free survival was ob-
C-high/G-low 82.9% served
-no CT (79.8 to 85.6)
Distant metastasis -free survival
Distant metasta- group usurvival aHR 26187 a é - In patients classified as
sis -free survival (1 RCT)®2 Lowe @ C-low/G-high risk a statis-
follow-up: 8 years C-low/G-high 92.3% 0.85 tically non-significant CT
population: women | - CT (88.7 t0 94.8) (0.53 t0 1.37) benefit on 8 years distant
with stage T1-3, 0-3 metastasis-free survival
involved lymph C-low/G-high 90.8% was observed
nodes early breast -no CT (86.9 to 93.6) - In patients classified as
cancer C-high/G-low risk a statis-
C-high/G-low 92.0% 0.66 tically significant CT bene-
-CT (89.6 to 93.8) (0.481t0 0.92) fit on 8 years distant me-
tastasis-free survival was
C-high/G-low 89.4% observed
-noCT (86.8 to 91.5)
HRQoL NR
INTERMEDIATE MEASURE i PROGNOSTIC ABILITY
Overall survival
Overall survival group uSurvival 50644 a MammaPrint was prog-
follow-up: 8 years (1 RCT)® Very lowe 99 nostic for 8 years overall
population: women | C-low/G-low - no CT 96.5% survival: in women with

with stage T1-3, 0-3
involved lymph
nodes early breast
cancer
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C-low/G-high - no CT

93.0%
(89.4 to 95.4)

C-high/G-high - CT

90.1%
(88.6 t0 91.5)

the same clinical risk and
treatment, overall survival
followed the genomic risk
classification in the dis-
cordant groups (i.e. lower
survival in C-low/G-high
without CT and higher
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C-high/G-low - CT

95.7%
(93.9 to 97.0)

survival in C-high/G-low
with CT)

Breast cancer - NR
specific survival
Disease -free survival
Disease-free sur- | group usurvival 56644 a MammaPrint was prog-
vival (1 RCT)®2 Very lowe 9 nostic for 8 years disease-
follow-up: 8 years C-low/G-low - no CT 86.8% free survival: in women
population: women (85.4 to0 88.1) with the same clinical risk
with stage T1-3, 0-3 and treatment, disease-
involved lymph C-low/G-high - no CT 81.9% free survival followed the
nodes early breast (77.1to 85.9) genomic risk classification
cancer in the discordant groups
C-high/G-high - CT 79.1% (i.e. lower survival in C-
(77.0 to 80.9) low/G-high without CT
and higher survival in C-
C-high/G-low - CT 86.4% high/G-low with CT)
(83.5t0 88.8)
Distant metastasis -free survival
Distant metasta- group usurvival 56644 a MammaPrint was prog-
sis-free survival (1 RCT)# Very lowe 9 nostic for 8 years distant
follow-up: 8 years C-low/G-low - no CT 94.7% metastasis-free survival:
population: women (93.8 to 95.6) in women with the same
with stage T1-3, 0-3 clinical risk and treatment,
involved lymph C-low/G-high - no CT 90.8% distant metastasis-free
nodes early breast (86.9 to 93.6) survival followed the ge-
cancer nomic risk classification in
C-high/G-high - CT 85.9% the discordant groups (i.e.
(84.2t0 87.5) lower survival in C-low/G-
high without CT and
C-high/G-low - CT 92.0% higher survival in C-
(89.6 to 93.8) high/G-low with CT)
HRQoL NR
INTERMEDIATE MEASURE i IMPACT ON TREATMENT MANAGEMENT
Change in treat- n/N Event rate 26085 a A change by Mamma-
ment recommen- (5 non-ran- | Very low?¢ Print in the adjuvant treat-
dation before - af- | Overall change | 7 3 8 / ( 0.349 domised ment recommendation of
ter MammaPrint (0.264 to 0.445) stud- 34.9% was observed:
follow-up: NA ies)79.85187.89 13.3% from ET to CT and
population: women | Change 278/ (0.133 20.7% from CT to ET
with ER+ or HR+, ETA CT (0.115 to 0.153)
HER2-, 0-3 involved
lymph nodes early Change 460/ ( 0.207
breast cancer CTA ET (0.125 to 0.322)
No change 770/ ( 0.361
ETA ET (0.262 to 0.474)
No change 5771/ ( 0.275
CTA CT (0.231 to 0.324)
Change in treat- n/N Event rate 840 a A change by Mamma-
ment recommen- (L non-ran-  Very low?¢ Print in the adjuvant treat-
dation before - af- | Overall change | 282/840 0.336 domised ment recommendation of
ter MammaPrint (0.305 to 0.368) study)®® 33.6% was observed in
follow-up: NA women with intermediate
population: women | Change 172/840 0.205 risk (based on Oncotype
with HR+, HER2-, ETA CT (0.179 to 0.233) DX) early breast cancer:
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0-3 involved lymph | Change 110/840 0.131 20.5% from ET to CT and
nodes early breast | CT A ET (0.110 to 0.155) 13.1% from CTto ET
cancer and an inter-
mediate Oncotype No change 286/840 0.340
DX result (RS 18- ETA ET (0.309 to 0.373)
30)

No change 272/840 0.324

CTA CT (0.293 to 0.356)

Abbreviations

aHR = adjusted hazard ratio, C = clinical risk, CET = chemo-endocrine therapy, Cl = confidence interval, CT = chemotherapy, ER+ =
oestrogen receptor-positive, ET = endocrine therapy, G = genomic risk, GRADE = Grading of Recommendations Assessment, Develop-
ment, and Evaluation, HER2- = human epidermal growth factor receptor 2-negative, HRQoL = health-related quality of life, HR+ = hormone
receptor-positive, ILC = invasive lobular carcinoma, NR = not reported, RCT = randomised controlled trial, u = unadjusted.

Notes

Hazard ratio<1.0 indicates adjuvant chemotherapy benefit; hazard ratio>1.0 indicates benefit of no adjuvant chemotherapy.

a = Certainty of evidence downgraded due to very serious risk of bias (see Chapter 6.2.3.2).

b = Certainty of evidence was not downgraded due to serious imprecision (i.e. no estimate for precision reported), since the lack of sta-
tistical analysis was incorporated in downgrading due to very serious risk of bias (see Chapter 6.2.3.2).

¢ = Certainty of evidence downgraded due to serious risk of bias (see Chapter 6.2.3.2).

d = Certainty of evidence downgraded due to indirectness (intermediate measures).

e = Certainty of evidence downgraded due to serious imprecision (wide 95% CI including the null effect).

f = Certainty of evidence downgraded due to serious inconsistency (adjusted hazard ratio is not in line with the results of other studies).
g = Certainty of evidence downgraded due to indirectness (data from 2 different source populations: survival rates in the concordant
groups [C-low/G-low and C-high/G-high] were reported for the corrected risk population and survival rates in the discordant groups [C-
low/G-high and C-high/G-low] were reported for the intention-to-treat population).
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6.2.6 Findings EndoPredict

The findings on EndoPredict are reported in different chapters based on the type of evidence, i.e. the
comparative clinical effectiveness and the intermediate measures predictive ability/chemotherapy ben-
efit, prognostic ability and impact on treatment management. No studies were identified on the com-
parative clinical effectiveness. The predictive and prognostic ability of EndoPredict were based on
different survival outcomes. No data was reported on HRQoL. More details on the study results are
enclosed in the GRADE summary of findings table on EndoPredict (Table 24) and the summary tables

and figures in Appendix E.

6.2.6.1 Comparative clinical effectiveness
For EndoPredict no studies were identified on the comparative clinical effectiveness. No ongoing RCTs

were identified.

6.2.6.2 Intermediate measure i predictive ability/chemotherapy benefit

One included study reported on the predictive ability of EndoPredict for chemotherapy benefit on 10
years breast cancer and distant recurrence. Sestak etal 2019re-anal ysed data of
ER+, HER2-, up to 10+ involved lymph nodes early breast cancer from 5 RCTs (GEICAM/9906,
GEICAM 2003/02, ABCSG-6, ABCSG-8 and TransATAC).°! Sestak et al 2019 presented adjusted
hazard ratios; recurrence risks were not reported for the group of patients receiving chemo-endocrine
therapy or endocrine therapy, only 10 years distant recurrence risk per EndoPredict Clinical (Epclin)
score within the treatment arms (Table 91). Epclin may be predictive for chemotherapy benefit on 10
years breast cancer and distant recurrence, but the evidence is very uncertain (very low certainty
evidence; Table 24). The reported hazard ratios are for one unit change in EPclin score. The increase
in 10 years breast cancer recurrence risk with EPclin score was statistically significant reduced (p-
interaction=0.025), in women who received 5 years chemo-endocrine therapy (aHR 2.06; 95% CI 1.82-
2.34) compared with women who received 5 years endocrine therapy (aHR 2.50; 95% CI 2.26-2.76)
(Table 24; Table 90). Likewise, the increase in 10 years distant recurrence risk with EPclin score was
statistically significant reduced (p-interaction=0.022), in women who received chemo-endocrine ther-
apy (aHR 2.27; 95% CI 1.99-2.59) compared with women who received endocrine therapy (aHR 2.79;
95% Cl 2.49-3.13) (Table 24; Table 91).

6.2.6.3 Intermediate measure i prognostic ability

Three studies reported prognostic results for EndoPredict. The adjusted hazard ratios for 10 years
breast cancer and distant recurrence reported above for the study of Sestak et al 2019 can be inter-
preted also as prognostic ability.®* Epclin may be prognostic for these survival outcomes, since a

higher Epclin score was related to a statistically significant increased risk of 10 years breast cancer
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and distant recurrence in women who received chemo-endocrine therapy as well as in women who
received endocrine therapy, but the evidence is very uncertain (very low certainty evidence; Table
24).

In the re-analysis of the ABCSG-6 and ABCSG-8 trials, Dubsky et al 2013 and Filipits et al 2011
reported the prognostic ability of EndoPredict for 10 years distant metastasis-free survival.36°| n 1
post-menopausal women with ER+, HER2-, up to 4+ involved lymph nodes early breast cancer treated
with endocrine therapy for 5 years, the 10 years distant recurrence risk followed the genomic risk
classification in the discordant clinical-genomic risk groups. Therefore, EndoPredict may be prognostic
for 10 years distant metastasis-free survival, but the evidence is very uncertain (very low certainty
evidence; Table 24). Dubsky et al 2013 showed that in women with genomic low risk, the 10 years
distant recurrence risks (range 4.5-5.4%) in the discordant groups with clinically high risk classified by
3 guidelines were in line with the distant recurrence risks (range 3.0-5.3%) in the concordant groups
with clinically low risk classified by 3 guidelines (Table 24; Table 92).°° Filipits et al 2011 presented
similar results in a figure for the clinical risk assessed with Adjuvant!Online, with 10 years distant
recurrence risks around 5% for the discordant clinical high-genomic low risk group and concordant

clinical low-genomic low risk group (Table 24; Figure 43).36

6.2.6.4 Intermediate measure i impact on treatment management

Results of the 4 included before-after studies on impact of EndoPredict on treatment management are
summarised in the GRADE summary of findings table enclosed below (Table 24) and forest plots
(Figure 44-Figure 48) and summary table (Table 93) in Appendix E. Data was reported for the pop-
ulation with clinically intermediate risk early breast cancer.

In 649 women with clinically intermediate risk ER+, HER2-, 0-3 involved lymph nodes early breast
cancer, a change by EndoPredict in the adjuvant treatment recommendation of 39.6% was observed,
but the evidence is very uncertain (95% CI 35.0-44.3%; 1°>=34.338, prediction interval 25.2-56.0%; 4
studies: very low certainty evidence).??' % A change was observed in the adjuvant treatment recom-
mendation from endocrine therapy to chemotherapy in 8.6% of the patients (95% CI 3.9-17.8%) and
from chemotherapy to endocrine therapy in 28.6% of the patients (95% CI 18.8-41.0%), but the evi-

dence is very uncertain.
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6.2.6.5 GRADE

Table 24: GRADE summary of findings table

summary of findings table i EndoPredict

T EndoPredict

CET orET

p-interaction = 0.022

Intervention: EndoPredict with or without conventional testing
Comparison: Conventional testing
or
Intervention: Chemo-endocrine therapy
Comparison: Endocrine therapy
Outcomes lllustrative comparative risks (95% CI) and relative T oof Certainty Statistical interpretation
effect (95% ClI) partici- of the of findings
pants evidence
(studies) | (GRADE)

COMPARATIVE CLINICAL EFFECTIVENESS
Overall survival NR
Breast cancer - NR
specific survival
Disease-free sur- [ NR
vival
Recurrence -free NR
survival
HRQoL NR
INTERMEDIATE MEASURE i PREDICTIVE ABILITY / CHEMOTHERAPY BENEFIT
Overall survival NR
Breast cancer - NR
specific survival
Disease -free sur- NR
vival
Breast cancer recurrence risk
Breast cancer re- group recurrence risk aHR 3074646 - HR is for 1 unit change in
currence risk (1 re- Very low?®¢ [ EPclin score
follow-up: 10 years | CET NR 2.06 analysis - Epclin was predictive for
population: women (1.82to0 2.34) of 5 chemotherapy benefit on
with ER+, HER2-, RCTs)* 10 years breast cancer re-
up to 10+ involved currence: the increase in
lymph nodes early ET NR 2.50 breast cancer recurrence
breast cancer (2.26 to 2.76) risk with EPclin score was
treated with 5 years statistically significant re-
CETor ET . o duced in women who re-

p-interaction = 0.025 ceived CET compared with

ET
Distant recurrence risk
Distant recurrence group recurrence risk aHR 30746]|a - HR is for 1 unit change in
risk (1 re- Very low?®¢ | EPclin score
follow-up: 10 years | CET NR 2.27 analysis - Epclin was predictive for
population: women (1.99 to 2.59) of 5 chemotherapy benefit on
with ER+, HER2-, RCTs)* 10 years distant recur-
up to 10+ involved ET NR 279 rence: the increase in dis-
lymph nodes early - tant recurrence risk with
(2.49 to0 3.13) ) -

breast cancer EPclin score was statisti-
treated with 5 years cally significant reduced in

women who received CET
compared with ET
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HRQoL

NR

INTERMEDIATE MEASURE i PROGNOSTIC ABILITY

Overall survival NR
Breast cancer - NR
specific survival

Disease -free NR

survival

Breast cancer recurrence risk

Breast cancer group recurrence risk aHR 30674646 - HR is for 1 unit change in
recurrence risk (1 re- Very low?® | EPclin score
follow-up: 10 years | CET NR 2.06 analysis - Epclin was prognostic for
population: women (1.82t0 2.34) of 5 10 years breast cancer re-
with ER+, HER2-, RCTs)* currence: a higher Epclin
up to 10+ involved score was related to a sta-
lymph nodes early tistically significant in-
breast cancer ET NR 2.50 creased risk of breast can-
treated with 5 years (2.26 to 2.76) cer recurrence in women
CETor ET who received CET and in
women who received ET
Distant recurrence risk
Distant recurrence group recurrence risk HR 30746|a - HR is for 1 unit change in
risk (1 re- Very low?® | EPclin score
follow-up: 10 years | CET NR 2.27 analysis - Epclin was prognostic for
population: women (2.99 to 2.59) of 5 10 years distant recur-
with ER+, HER2-, RCTs)* rence: a higher Epclin
up to 10+ involved score was related to a sta-
lymph nodes early tistically significant in-
breast cancer ET NR 2.79 creased risk of distant re-
treated with 5 years (2.49 to 3.13) currence in women who
CET or ET received CET and in
women who received ET
Distant metastasis -free survival
Distant metasta- L — 16702|6a Epclin was prognostic for
sis -free survival o 08} ?:‘\-‘—-—,___L'r (re- Very low??? | 10 years distant recur-
follow-up: 10years | 2 g analysis rence: in patients with the
population: post- = 07 of 2 same clinical risk and
menopausal women | g [ RCTs)%* treatment, the distant re-
with ER+, HER2-, = 0.6 0 currence risk followed the
up to 4+ involved 5@“ 0.5} genomic risk classification
lymph nodes early 2 o4l in the discordant groups
breast cancer ° (i.e. Epclin low did not re-
; 8 03 - _ _ . . ;
treated with 5 years | = — Adjuvant!Onlina low, EPclin low sult in large differences in
ET g 02r AduuaniOninG g, EPcin ow distant recurrence risks in
< O e the discordant group Adju
) . . . : . . vant!Online high compared
0 20 40 60 80 100 120 with the concordant group
Months Adjuvant!Online low; and
Note ° Epclin low did not result in
) . large differences in distant
EPclin low | EPclin high recurrence risks in the dis-
cordant groups high clini-
German S3 guide- 9 (5.3%) 1 (4.3%) cal risk classified by 3
line; low risk guidelines compared with
the concordant groups low
German S3 guide- 26 (4.5%) | 101 (24.0%) clinical risk classified by 3
line; intermediate/ clinical guidelines)
high risk
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NCCN 2007 guide- 3 (3.7%) 1 (25.0%)
line; low risk

NCCN 2007 guide- 32 (4.8%) 101 (23.3%)
line; high risk

St. Gallen 2011 8 (3.0%) 3 (3.7%)
guideline; low risk

St. Gallen 2011 27 (5.4%) | 99 (25.2%)
guideline; high risk

HRQoL NR

INTERMEDIATE MEASURE i IMPACT ON TREATMENT MANAGEMENT

Change in treat- n/N Event rate 649 a A change by EndoPredict
ment recommen- (4 non- Very low?® | in the adjuvant treatment
dation before - af- | Overall change 257/649 0.396 random- recommendation of 39.6%
ter EndoPredict (0.350 to 0.443) ised stud- was observed in women
follow-up: NA ies)%219% with clinically intermediate
population: women | Change 60/649 0.086 risk early breast cancer:
with clinically inter- | ETA CT (0.039 t0 0.178) 8.6% from ET to CT and
mediate risk ER+, 28.6% from CT to ET
HER2-, 0-3 involved | Change 197/649 0.286
lymph nodes early CTA ET (0.188 to 0.410)
breast cancer

No change 150/349 0.430

ETA ET (0.379 to 0.483)

No change 721349 0.207

CTA CT (0.168 to 0.253)

Abbreviations

aHR = adjusted hazard ratio, CET = chemo-endocrine therapy, Cl = confidence interval, CT = chemotherapy, Epclin = EndoPredict Clinical,
ER+ = oestrogen receptor-positive, ET = endocrine therapy, GRADE = Grading of Recommendations Assessment, Development, and
Evaluation, HER2- = human epidermal growth factor receptor 2-negative, HRQoL = health-related quality of life, NCCN = National Com-
prehensive Cancer Center Network, NR = not reported, RCT = randomised controlled trial.

Notes

a = Certainty of evidence downgraded due to very serious risk of bias (see Chapter 6.2.3.3).

b = Certainty of evidence downgraded due to indirectness (intermediate measures).

¢ = Certainty of evidence downgraded due to indirectness (single CET arms of retrospective RCTs were compared with single ET arms
of other retrospective RCTS).

d = Certainty of evidence downgraded due to serious imprecision (no estimate for precision reported).

e = Exploratory analysis for which no quantitative data was reported in addition to the figure. The figure is inserted in this GRADE table,
since the Adjuvant!Online data was in line with the gquantitative data from the 3 other clinical guidelines. Figure reprinted from Clinical
Cancer Research, 2011, Volume 17, Issue 18, Pages 6012-6020, by Filipits R et al., "A new molecular predictor of distant recurrence in
ER-positive, HER2-negative breast cancer adds independent information to conventional clinical risk factors," with permission from
AACR.%
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6.2.7 Findings Prosigna

The findings on Prosigna are reported in different chapters based on the type of evidence, i.e. the
comparative clinical effectiveness and the intermediate measures predictive ability/chemotherapy ben-
efit, prognostic ability and impact on treatment management. No studies were identified on the com-
parative clinical effectiveness and predictive ability. The prognostic ability of Prosigna was based on
different survival outcomes. No data was reported on HRQoL. More details on the study results are
enclosed in the GRADE summary of findings table on Prosigna (Table 25) and the summary tables

and figures in Appendix E.

6.2.7.1 Comparative clinical effectiveness

For Prosigna no studies were identified on the comparative clinical effectiveness. An ongoing RCT
was identified for Prosigna, the OPTIMA trial, with an estimated completion date in December 2034
(see Chapter 9.2). The 5-year follow-up data from the OPTIIMA trial is anticipated to be published
mid-2026.

6.2.7.2 Intermediate measure i predictive ability/chemotherapy benefit

For Prosigna no studies were identified on the intermediate measure predictive ability.

6.2.7.3 Intermediate measure i prognostic ability

One study reported prognostic results for Prosigna on 15 years breast cancer-specific survival and 10
years distant metastasis-free survival. Ohnstad et al 2017 re-analysed data of a group of 171 women
with HR+, HER2-, pT1pNO tumours, who were not recommended any adjuvant treatment.®” No adju-
vant treatment was interpreted as low clinical risk. Ohnstad et al 2017 presented adjusted hazard
ratios only, survival rates were not reported for this group. Prosigna may be prognostic for 15 years
breast cancer-specific survival and 10 years distant metastasis-free survival, but the evidence is very
uncertain (very low certainty evidence; Table 25; Table 94; Table 95). In women with clinically low
risk early breast cancer, a statistically significant increased risk of breast cancer-related death was
observed in women classified as genomic intermediate risk versus genomic low risk (aHR 4.52; 95%
Cl11.08-18.85) as well as in women classified as genomic high risk versus genomic low risk (aHR 9.09;
95% CI 1.80-14.50). Comparable, but more imprecise prognostic results were reported for 10 years
distant metastasis-free survival, with an adjusted hazard ratio for genomic intermediate risk versus
genomic low risk of 9.56 (95% CI 1.01-90.87) and for genomic high risk versus genomic low risk of
27.22 (95% Cl 2.46-300.49).

6.2.7.4 Intermediate measure i impact on treatment management
Results of the 3 included before-after studies on impact of Prosigna on treatment management are

summarised in the GRADE summary of findings table enclosed below (Table 25) and forest plots
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(Figure 49-Figure 53) in Appendix E. Data was reported for the population with early breast cancer

including all clinical risk groups.

In 592 post-menopausal women with ER+, HER2- and zero involved lymph nodes early breast cancer,

a change by Prosigna in the adjuvant treatment recommendation of 17.1% was observed, but the
evidence is very uncertain (95% CI 13.8-21.1%; 1°=30.230, prediction interval 2.0-67.5%; 3 studies:

very low certainty evidence).%:%9 A change was observed in the adjuvant treatment recommendation

from endocrine therapy to chemotherapy in 11.1% of the patients (95% CI 8.8-13.9%) and from chem-

otherapy to endocrine therapy in 5.4% of the patients (95% CI 2.2-12.5%), but the evidence is very

uncertain.

6.2.7.5 GRADE summary of findings table i Prosigna

Table 25: GRADE summary of findings table T Prosigna

Intervention: Prosigna with or without conventional testing
Comparison: Conventional testing

HTA Report

Outcomes lllustrative comparative risks (95% CI) and © of Certainty Statistical interpretation of
relative effect (95% CI) partici- of the findings
pants evidence
(studies) | (GRADE)
COMPARATIVE CLINICAL EFFECTIVENESS
Overall survival NR (ongoing RCT: OPTIMA)®
Breast cancer -specific | NR (ongoing RCT: OPTIMA)®
survival
Disease -free survival NR (ongoing RCT: OPTIMA)®
Recurrence -free NR (ongoing RCT: OPTIMA)®
survival
HRQoL NR (ongoing RCT: OPTIMA)®
INTERMEDIATE MEASURE i PREDICTIVE ABILITY / CHEMOTHERAPY BENEFIT
Overall survival NR
Breast cancer -specific | NR
survival
Disease -free survival NR
Recurrence -free NR
survival
HRQoL NR
INTERMEDIATE MEASURE i PROGNOSTIC ABILITY
Overall survival NR
Breast cancer -specific survival
Breast cancer -specific | group survival HR 171 a Prosigna was prognostic for
survival Very low?¢ | 15 years breast cancer-spe-
follow-up: 15 years C-low/G-low NR ref cific survival: C-low risk
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population: women with | C-low/G- NR 4.52 (1 non- women classified as G-inter-
HR+, HER2-, stage intermediate (2.08 to 18.85) random- mediate or G-high risk had a
pT1, O involved lymph ised statistically significant in-
nodes early breast can- | C-low/G-high [ NR 9.09 study)®’ creased risk of breast cancer-
cer without adjuvant (2.80 to 14.50) related death compared with
treatment G-low risk
Disease -free survival NR
Distant metastasis -free survival
Distant metastasis - group survival aHR 164 a Prosigna was prognostic for
free survival (1 non- Very low?®¢ | 10 years distant metastasis-
follow-up: 10 years C-low/G-low NR ref random- free survival: C-low risk
population: women with ised women classified as G-inter-
HR+, HER2-, stage C-low/G- NR 9.56 study)®’ mediate or G-high risk had a
pT1, O involved lymph intermediate (1.01 to 90.87) statistically significant in-
nodes early breast can- creased risk of distant metas-
cer without adjuvant C-low/G-high | NR 27.22 tasis compared with G-low risk
treatment (2.46 to 300.49)
HRQoL NR
INTERMEDIATE MEASURE i IMPACT ON TREATMENT MANAGEMENT
Change in treatment n/N Event rate 592 o} A change by Prosigna in the
recommendation (3 non- Very low?® | adjuvant treatment recom-
before -after Prosigna Overall 101/592 0.171 random- mendation of 17.1% was ob-
follow-up: NA change (0.138 t0 0.211) ised stud- served: 11.1% from ET to CT
population: post-meno- ies)96:98:99 and 5.4% from CT to ET
pausal women with Change 65/592 0.111
ER+, HER2-, O involved | ETA CT (0.088 to 0.139)
lymph nodes early
breast cancer Change 36/592 0.054

CTA ET (0.022 to 0.125)

No change 363/592 0.613

ETA ET (0.558 to 0.665)

No change 128/592 0.217

CTA CT (0.179 to 0.260)

Abbreviations

aHR = adjusted hazard ratio, C = clinical risk, Cl = confidence interval, CT = chemotherapy, ER+ = oestrogen receptor-positive, ET =
endocrine therapy, G = genomic risk, GRADE = Grading of Recommendations Assessment, Development, and Evaluation, HER2- =
human epidermal growth factor receptor 2-negative, HRQoL = health-related quality of life, HR+ = hormone receptor-positive, NR = not
reported, OPTIMA = Optimal Personalised Treatment of early breast cancer using Multiparameter Analysis, pT1 = tumour is 2 cm or less
across, RCT = randomised controlled trial.

Notes

a = Certainty of evidence downgraded due to very serious risk of bias (see Chapter 6.2.3.4).
b = Certainty of evidence downgraded due to indirectness (intermediate measures).
¢ = Certainty of evidence downgraded due to serious imprecision (wide 95% confidence interval).
d = Certainty of evidence downgraded due to very serious imprecision (very wide 95% confidence interval).

HTA Report

74



7. Costs, cost -effectiveness and budget impact

Summary statement costs, cost -effectiveness and budget impact

The available evidence is insufficient to conduct a robust cost-effectiveness analysis of the mul-
tigene-expression tests Oncotype DX, MammaPrint, EndoPredict and Prosigna compared to con-
ventional testing in early breast cancer patients. In particular, data on the relation between recur-
rence risk and the probability to receive adjuvant chemotherapy under conventional testing is
lacking. RelevantSwi ss data is | imited (and 2aAbaresnlt any
conclusions regarding cost-effectiveness or budget impact should be interpreted with caution.
Due to these limitations, the results from the cost-effectiveness and budget impact analyses can-
not be used to answer the research and policy questions. The best available evidence was used

in a model-based analysis, from which the results are summarised below.

Thirty-six studies on multigene-expression tests were identified in the economic systematic liter-
ature review for patients with HR+, HER2-, LNO-3 early breast cancer. Oncotype DX was exam-
ined in 29 studies, MammaPrint in 10, EndoPredict in 6, and Prosigna in 5, and in total 32 studies
were model based. The cost-effectiveness results of the studies for Oncotype DX and
MammaPrint ranged from dominant to dominated, while for EndoPredict and Prosigna they

ranged from dominant to positive ICERSs.

A preciously published economic model of high quality was replicated and input data sources
were updated and amended with Swiss data where possible. In the model-based economic as-
sessment, adding a multigene-expression test (i.e. Oncotype DX, MammaPrint, EndoPredict, or
Prosigna) to conventional testing resulted in very small changes in health outcomes (life years
and QALYs). Depending on the recurrence risk in the population in which the test was applied
and the baseline probability of receiving adjuvant chemotherapy, it was be either a small gain or
a small loss in health. Adding MammaPrint to conventional testing resulted in a reduction
healthcare cost, while adding Oncotype DX, EndoPredict, or Prosigna led to an increase in
healthcare cost. This increase was mainly due to the costs of the test itself. A reduction in costs
for adjuvant chemotherapy can be expected, but this cost reduction does not offset the cost of
the multigene-expression test. However, in certain early breast cancer populations (those with a
high probability of receiving adjuvant chemotherapy under conventional testing) where the multi-
gene-expression test leads to a substantial decrease in the use of adjuvant chemotherapy, the
cost savings resulting from a reduction in the use of adjuvant chemotherapy outweigh the costs

of the test and thus result in a total cost reduction.
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The results of the cost-effectiveness analysis are very uncertain. Given the parameter uncertainty
incorporated in the probabilistic sensitivity analysis, it cannot be determined whether multigene-
expression tests will lead to a gain or loss of health, and it is uncertain whether they will result in
an increase or reduction in healthcare costs. However, it is unlikely that the use of multigene-
expression tests will result in substantial health gains (or losses) in patients with early breast
cancer. Overall, there is a low probability that the 4 multigene-expression tests evaluated are
cost-effective in patients with early breast cancer. The sensitivity analysis indicates that the model
outcomes are particularly sensitive to changes in the estimates of the probability to receive adju-
vant chemotherapy in different risk groups (both following conventional testing as well as follow-

ing the multigene-expression test).

7.1 Methodology costs, cost -effectiveness and budget impact

7.1.1 Databases and search strategy

The cost-effectiveness systematic literature search followed the principles of the systematic literature
search for the clinical evaluation outlined in Chapter 0 with reviews performed in duplicates by 2 in-
dependent researchers and Rayyan software (Rayyan Systems Inc. USA) was used for the selection
of the articles. PubMed (MEDLINE), Embase.com and Cochrane library databases were searched for
peer-reviewed scientific literature. In addition, economic databases (the Tufts Medical Centre Cost-
Effectiveness Analysis [CEA] Registry and the National Health Service Economic Evaluation Database
[NHS EED]) (last update on the 31st of March 2015) were searched. The searches were built using
the PICO framework reported in Chapter 4. In PubMed (MEDLINE), Embase.com and Cochrane li-
brary, the search terms of the clinical efficacy and effectiveness literature search were combined with

cost-effectiveness search terms. The details of the search strategy are presented in Appendix F.

7.1.1.1 Study selection

All articles retrieved from PubMed (MEDLINE), Embase.com, Cochrane library, CEA Registry and
NHS EED were reviewed in duplicate by 2 independent researchers in a similar manner to the sys-
tematic approach described in Chapter 6.1.3, including firstly screening title and abstract and subse-
quently full-text screening. If the 2 researchers disagree on the relevance of an article, this was dis-
cussed. If the differences remained after discussion, the article was assessed in full text. In the first
step, the major topics of the articles were assessed based on relevancy and articles that seemed to
contain relevant data for the HTA objectives were selected for the full-text screening. Subsequently,
the articles screened in full text were assessed for inclusion based on the pre-specified inclusion cri-

teria defined in the HTA protocol. Relevant additional criteria that emerged during the study selection,
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were complemented in close collaboration with the FOPH. Post-protocol modifications were marked
in the table. The screening of full-text articles was also done in duplicate by 2 independent researchers.
Any differences were resolved by discussion, when needed a third researcher was consulted. The
final list of applied inclusion criteria is presented in Table 26. Articles were included in the systematic
review when they fulfilled the inclusion criteria; the remaining articles were excluded. For all articles
reviewed in full text the primary reason for exclusion was listed. The process of selection and inclusion
and exclusion of articles was recorded with Rayyan software (Rayyan Systems Inc., USA). This
method provided transparency regarding all selection steps and assured reproducibility.

Table 26: Inclusion criteria for economic studies

Publication year l ast 15 years (020009)
Language of publication English, French, German, Italian
Country of study Worldwide
Costing/ budget impact studies: Only countries used for Swiss reference pricing?
Study design ®/ cost-utility analysis
publication type cost-effectiveness analysis

cost-minimisation analysis
cost-benefit analysis
cost-consequence analysis
costing studies

budget impact analysis

Population women and men with ER+, HER2-, women and men with ER+, HER2-,
LNO-3 early breast LNO-3 early breast cancer after surgical
cancer after surgical resection® resection® with

multigene-expression tests

Intervention conventional testing? and multigene-ex- - chemo-endocrine therapy
pression tests (i.e. Oncotype DX, - chemotherapy
MammaPrint, EndoPredict, Prosigna)

Comparator conventional testing? no chemotherapy
Outcome incremental/ total healthcare costs

incremental/ total life years and QALYs

ICER

budget impact

Other articles with unique data (article with the largest sample size or most extended
follow-up will be included)®
folow-up O5fyears
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Abbreviations:

ER+ = oestrogen receptor positive, HER2- = human epidermal growth factor receptor 2 negative, ICER = incremental cost-effec-
tiveness ratio, LNO-3 = up to 3 positive lymph nodes, QALY = quality adjusted life year

Notes:

a = Austria, Belgium, Denmark, Finland, France, Germany, Netherlands, Sweden, and the UK

b = Studies on resource use measurement and early health technology assessment/early economic evaluation are out of scope
and will be excluded.

¢ = Studies are eligible for inclusion if they include the population of interest, present a subgroup analysis for the population of
interest, or include a mixed population. In case of a mixed population, the study is eligible for inclusion only if the majority of the
study population fits the population of interest (i.e. to be determined during the project).

d = With or without clinical prediction tools.

e = If applicable, unique results from interim studies will be included (e.g. when results on an outcome of interest are reported
only in an interim study) and interim studies might be used as additional input on the study methodology.

f = This relates to the follow-up time point of the clinical study that the economic study is based on.

7.1.2 Other sources
No other sources, such as unpublished literature, non-peer-reviewed literature or government re-

ports were included in the present study.

7.1.3 Assessment of quality of evidence

The identified studies from the systematic literature search for cost-effectiveness were subjected to a
critical appraisal using the Philips Checklist, which is a quality assessment checklist for studies includ-
ing an economic model.X% The Philips Checklist is a 57-item checklist covering structure, data and
consistency of model-based economic evaluations. The quality assessment was limited to papers pre-
senting results on cost-utility and cost-effectiveness analyses that could be directly interpreted for
decision making defined as studies for Switzerland, Germany and Austria, papers presenting models
that were considered to be used for the current economic analysis, and papers that were used to

inform model input parameters.

7.1.4 Methodology data extraction, analysis and synthesis of health economic data

After finalizing the screening phases, relevant data from the included studies found was extracted by
one researcher into a standardized data-extraction spreadsheet in Microsoft Excel. The data-extrac-
tion spreadsheet was fully reviewed by a second researcher, differences were resolved by discussion
and in case of discrepancy a third researcher was consulted to reach consensus. This spreadsheet

included the following data:

first author, year
country

type of study
study perspective

time horizon
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discount rate
study funding

study population (sample size, mean age, age range, proportion men/ women, menopausal
status)

intervention (testing and treatment)
comparator (testing and treatment)

outcomes: definitions and results of the outcomes; total/ incremental costs and quality-ad-
justed life years (QALYS)

model used (yes/no, type of model and health states)

Data synthesis was done using descriptive comparisons of the study question, methods and results.
Summary tables present key information described in the data extraction. The incremental cost-effec-
tiveness ratios (ICERs) are presented and the reliability (internal validity) and relevance (generaliza-
bility) of the estimates was explored applying the appraisal tool described in Chapter 7.1.3. The ana-

Iytical approaches used in the studies were compared and their robustness was discussed.

7.1.5 Economic model

Because the clinical evidence base almost exclusively consists of evidence on intermediary measures
rather than comparative clinical effectiveness, it does not provide sufficient data to inform an economic
model to estimate the cost-effectiveness of multigene expression tests. In particular, data on the rela-
tion between recurrence risk and probability of ACT use under conventional testing are missing. As
such data is not available for Switzerland, a previously published economic model that does include
this data is required for the cost-effectiveness analysis. An overview of published models and the
rationale for choice of model is presented in Chapter 7.2.2. In short, the model presented in the HTA
report by Harnan et al 2019 (i.e. the NIHR report) was selected for replication, because it: 1) included
all multigene-expression tests included in this HTA, 2) uses a single dataset to estimate clinical input
parameters for 3 out of the 4 tests, thereby reducing the possibility of bias due to population differences
between sources, 3) addressed existing evidence gaps on the recurrence risk and probability to re-
ceive adjuvant chemotherapy of different clinical and clinical-genomic risk groups by conducting be-
spoke analyses on patient level data from relevant studies and registries (see Chapters 7.1.5.13 and
7.1.5.14 for details), and 4) defined an intermediate clinical risk group that could serve as a proxy for

theduncl eard6 population as defined in the policy ques

7.1.5.1 Target population
The target population of the economic evaluation were women and men with ER+, HER2- and up to

3 positive lymph nodes early breast cancer after surgical resection who are eligible to receive adjuvant
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chemotherapy. This differs from the target population defined for the economic analysis in the HTA
protocol of the project (which was: Women and men with ER+, HER2- and up to 3 positive lymph
nodes early breast cancer after surgical resection for whom it is unclear based on conventional testing,
whether to prescribe adjuvant chemotherapy). This is because there is no data available to perform
an assessment in the population for whom it is unclear based on conventional testing whether to pre-

scribe adjuvant chemotherapy. Base case and PSA results are presented separately for an interme-

diate clinical risk group (see Chapter 7.1.5.10f or def i ni ti on) which serves as

population.

7.1.5.2 Setting and location
The analysis was performed for the Swiss healthcare setting. This means that where possible and

relevant input parameters were based on data from Switzerland.

7.1.5.3 Study perspective

The analysis was performed from a healthcare
ered by the Swiss mandatory health insurance were analysed, irrespective of the actual payer (man-
datory health insurer, other social insurer, government (federal government, cantons, communities),
out-of-pocket). The analysis did not include indirect costs due to informal care or productivity losses
and additional non-medical costs for patients, such as travel costs, since the healthcare payer per-

spective is adopted in Switzerland.

7.1.5.4 Intervention(s)
The intervention of interest was conventional testing in combination one of the following 4 multigene-

expression tests:

Oncotype DX

MammaPrint

EndoPredict

Prosigna
The application of these tests is modelled in line with their manufacturers intended use in clinical prac-
tice in terms of their cut-off values for genomic risk levels and use in conjunction with clinicopatholog-
ical factors (i.e. EndoPredict is applied together with EPCIin). The three-level cut-offs for Oncotype DX
(RS <18, 18-30, and >30) were used in all analyses except for one scenario analysis, where the two-

level cut-offs were used (RS 0-25 and >25).

7.1.5.5 Comparator(s)
The comparison for the intervention was conventional testing. Conventional testing can the following

tests and examinations:
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tumour stage

nodal stage

tumour grade

resection completeness

lymphatic vessel and vascular invasion

Ki-67

oestrogen and progesterone receptor assessment

HER?2 status

histological subtypes other than ductal carcinoma

family history

patient fitness (age, co-morbidities)

menopausal status

imaging results
No specific prediction tool or decision algorithm was modelled explicitly in the comparator for Oncotype
DX, EndoPredict, and Prosigna. However, most inputs for the economic model were derived from UK
data, where the Predict and Nottingham Prognostic Index (NPI) prediction tools are used extensively
in conventional testing. NPI includes the size of the lesion, nodal status, and tumour grade. Predict
includes age at diagnosis, menopausal status, ER status, HER2 status, Ki-67 status, tumour size,
tumour grade, and number of affected nodes. Since the highest level of evidence for MammaPrint (the
MINDACT trial) compares it to clinical decision-making based on Adjuvant!Online, the latter was cho-

sen as the comparator for MammaPerint.

All multigene-expression tests are only compared to conventional testing, not to other multigene-ex-

pression tests.

7.1.5.6 Time horizon
The time horizon of the base-case analysis was lifetime. Shorter time horizons were considered in

scenario analyses.

7.1.5.7 Discount rate
In the base-case analysis, costs and effects (life years and QALYs) were discounted at 3.0%. In sce-

nario analyses, the impact of not discounting or using a discount rate of 5.0% was explored.

7.1.5.8 Health outcomes

Health outcomes are reported in average life-years and average quality-adjusted life-years (QALYS).
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7.1.5.9 Currency, price data and conversion
Costs are reported in Swiss francs (CHF) adjusted for inflation to 2024 price levels using inflation rates,
which were accessed from the Organization for Economic Co-operation and Development website

(https://data.oecd.org, accessed February 10th, 2025).

7.1.5.10 Model structure

The model structure was based on the model presented in the HTA report by Harnan et al 2019.1%7
The model consists of a decision tree representing the diagnostic process and the recurrence risk
distribution in the population in combination with a cohort level discrete time Markov model to estimate

disease progression and survival.

The decision tree (Figure 2) starts with a decision node representing the choice between the inter-
vention (i.e. using multigene testing) and the current practice (i.e. using conventional testing only). In
the intervention branch, a chance node divided the population over the different genomic risk catego-
ries of the multigene test (based on the prevalence of these risk groups in the target population). This
could be either in low, intermediate, and high risk for multigene tests whose outcomes were catego-
rized in 3 risk categories (i.e. Oncotype DX and Prosigna), or in low and high risk for multigene tests

whose outcomes are categorized in 2 risk categories (MammaPrint and EndoPredict).

HTA Report
82


https://data.oecd.org/

Figure 2: Schematic overview of the decision tree part of the decision analytic model
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Each of these branches led to another chance node that represented the probability of receiving ad-
juvant chemotherapy when classified in that genomic risk category. The chance nodes in the current
practice branch were identical to those in the intervention branch. The distribution over genomic risk
categories was the same as in the multigene-test branch, as this was based on the prevalence of
these risk groups in the target population. Obviously, the genomic risk classification is not known under
conventional testing. As a result, the probability to receive adjuvant chemotherapy is the same for all
genomic risk categories (whereas this probability differs per genomic risk category in the multigene-
test branch). This is the key driver of differences in cost and health effects between the 2 decision
alternatives.

The prognostic ability of conventional testing is incorporated by performing the analysis for different

clinical risk groups. Each risk group differs on recurrence risk and probability to receive adjuvant
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chemotherapy. For Oncotype DX, EndoPredict and Prosigna, clinical risk groups are: node-negative
patientswithaNPIscor e of 3.4 or | ower (her eaf-regativepaente r r ed t
with a NPI score higher than 3.4 (LO NP1 > 3.4), and node-positive patients (LN1-3). For MammaPrint,

clinical risk group are low and high risk based on Adjuvant!Online.

The Markov model consisted of 4 health states: recurrence free (defined as no distant metastases
present), distant metastases, long-term AEs (defined as developing acute myeloid leukaemia [AML]),
and death (Figure 3). Patients entered the model in the recurrence free health state. Patients in the
recurrence free state can remain in that state, develop distant metastases or long-term adverse
events, or die. Patients in the distant metastases state can remain in that state or develop long-term
adverse events or die. Patients in the long-term adverse events state remain in that state until death.
The transition from the recurrence free to the distant metastases state is dependent on the clinical and
genomic risk classification, the test used, and the type of treatment. For patients who receive adjuvant
chemotherapy, a HRQoL decrement is applied during the first cycle of the model to account for the
health effects of short-term chemotherapy related AEs. Transitions from the distant metastases to the
long-term AEs state is dependent on the type of treatment. Lastly, the transition from the recurrence
free state to death is dependent on age. All other transition probabilities are fixed. Different utility
values are attached to each of the model health states. Local recurrence is not explicitly modelled.
However, it is assumed that a proportion of patients who experience distant recurrence also have
previously developed local recurrence. This is taken into account by applying a one-time additional
cost and disutility when transitioning into the distant recurrence state. The cycle length in the Markov

model was equal to 6 months.
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Figure 3: Schematic overview of the Markov  -model.
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The Markov model is used to estimate the costs and effect outcomes corresponding to each end node
of the decision tree (i.e. based on the recurrence rate corresponding to the clinical and genomic risk
category, the treatment given, and the treatment effect). The costs and effects for clinical risk group
under analysis are then obtained by rolling back the tree. The costs and effects for the total target
population are obtained by taking the weighted average of the outcomes of each clinical risk group
weighted by is proportion of the total target population.

7.1.5.11 Input parameters

To a large extend, model input parameters were based on the NIHR model, except when data was
available that better aligned with the analysis objectives of the current economic evaluation. This con-
stituted data that was either more recent (e.g. results with longer follow-up from the key trials) or data
that was more relevant to our research questions and the Swiss setting. The more recent adaptation
of the NIHR model used in NICE DG58 was screened for updated sources for parameter inputs.>* A
bespoke data request was sent to the Swiss national agency for cancer registration (NKRS) for data
on the size of the whole target population and clinical risk groups, age at diagnosis, risk of developing
distant metastases, mortality of metastatic breast cancer, and probability of receiving adjuvant chem-
otherapy . Costs were based on databases available at the FOPH or pragmatic literature searches.
Clinical experts were consulted whenever Swiss-specific data was unavailable from the literature or

required validation.
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7.1.5.12 Baseline characteristics

Population data from NKRS was used to determine the average age of ER+, HER2- and up to 3

positive lymph nodes early breast cancer patients in Switzerland. Basedon56 842 di agnhoses ma
2020 and 2021, the mean age of this group was estimated to be 63.1 years (SD 12.7). Information to

calculate the NPI was missing in 18 patients. Therefore, the distribution of the population over the
clinical ri sk categories L NOwad\bBsedpB58824 NpaNPérBs d4an
found to be 55.5%, 29.0%, and 15.5%, respectively.

Table 27: Distribution of population over clinical risk categories

Clinical risk cate(Fraction of popul altSource

LNO NPI 03. 4 0.555 Data from NKRS regi
LNO NPI >3. 4 0.290 Dat a f r ome NiIKRtSr y

L NB 0.155 Data from NKRS regi
AOL Low risk 0.499 MI NDACT°Mt ri al

AOL High risk 0.501 MI NDACTMt ri al

Abbreviations:
AOL = Adjuvant!Online, LN = lymph node, MINDACT = Microarray In Node negative Disease may Avoid ChemoTherapy, NIHR =
National Institute for Health Research, NKRS = Swiss cancer registration, NPl = Nottingham Prognostic Index

7.1.5.13 Chance nodes in the decision-tree

7.1.5.13.1 Test-specific patient distributions over combined clinical and genomic risk categories

In the NIHR model the probabilities to be assigned to a specific risk category for Oncotype DX, Endo-
Predict, and Prosigna were obtained from a bespoke analysis of the TransATAC trial data.1% This trial
aimed to study the long-term outcomes for anastrozole, Tamoxifen, or the Combination (ATAC) in
postmenopausal women hormone-sensitive, early breast cancer. For MammaPrint this was based on
the MINDACT trial, from which the data for the luminal HER2-, HR+ patient subgroup was taken, as

this most closely matches the target population of the analysis.??
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Table 28: Risk classification probabilities using the different multigene tests

Proportion of pataenstéi wathoni ®O&khkcoty Source

Clinical ri Low I ntermedi Hi gh

LNO NPI 03, 0.72 0.24 0.04 TransAAC
LNO NPI >3 0.50 0.31 0.19 TransATAC
L NB 0.57 0.32 0.11 TransAAC

Proportion of patients with risk classi

AOL Low ri: 0 .58 NA 015 MI NDACT2tri al

AOL High ri 061 NA 039 MI NDACT2tri al

Proportion of patients with risk classi

LNO NPI 03. 0.90 N A 0.10 Trans AAC
LNO NPI >3, 0. 47 N A 0.53 Trans A AC
L NB 0.24 N A 0.76 Tr ans A®AC

Proportion of patients with risk classi

LNO NPI 03. 0.73 0. 24 0.03 TransATAC
LNO NPI >3, 0.27 0.38 0.35 Trans AAC
L NB 0.08 0.32 0.60 Trans A®AC

Abbreviations:

AOL = Adjuvant!Online, LN = lymph node, MINDACT = Microarray In Node negative Disease may Avoid ChemoTherapy, NA=not
applicable because the multigene test has no intermediate risk category; NP1 = Nottingham Prognostic Index, TransATAC = the
translational arm of the ATAC (Arimidex, Tamoxifen, Alone or in Combination)

7.1.5.13.2 Probability to receive adjuvant chemotherapy under conventional testing

The probabilities to receive adjuvant chemotherapy under conventional testing were taken from the
NI HR model . For andléN1-3 pdpilatibnB thi©B®as Based on an analysis of data of
patients aged between 55 and 75 from the UK National Cancer Registration and Analysis Service
(NCRAS). For the LNO NPI>3.4 population it was based on an analysis of data from the NHS England
oncotype DX Access Scheme Database. This latter source was chosen based on consistency, as the
post-test probabilities of receiving adjuvant chemotherapy are based on the same data. However, this
database only included patients deemed to be at intermediate clinical risk and was therefore consid-
ered not representative for the other risk categories. The updated version of the NIHR model as used
in NICE DG58 (Tappenden et al 2023) based the probability of receiving adjuvant chemotherapy in
the LN1-3 population on a more recent treatment management study in the UK.5! This source reported

an 0.8 probability of receiving adjuvant chemotherapy in the LN1-3 population. However, evidence
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from a study that assessed the impact of Oncotype DX on treatment recommendations in ER+, HER2-
, LNO-3 patients by Swiss multidisciplinary tumour boards indicated that this probability would likely be
lower in Switzerland.8* This study separately assessed the impact of Oncotype DXin61-ows k6 and
o6ndmw r i s klasewantisk éactdrsstaken from the St. Gallen consensus guidelines. These
risk factors were: ER-positivity <50% and PgR-positivity <50%, grade 3, tumor size >5 cm, extensive
lympho-vascular invasion, and Ki67 > 30%. Patients were considered low-risk if there were LN- and
had a maximum of 1 risk factor, or LN+ with no other risk factors. They were considered non-low risk
if they did not meet these criteria. The reported probability of receiving adjuvant chemotherapy follow-
ing conventional testing was 0.7 in the non-low risk group. Considering this non-low risk population
likely has a higher recurrence risk than the LN1-3 population (because they have by definition at least
one additional risk factor), the input from the NCRAS analysis in the NIHR model (probability of 0.63)
was deemed the most appropriate input value. No empirical data was available to inform the probability
or receiving adjuvant chemotherapy in the risk groups defined by Adjuvant!Online. Therefore, the

NIRH model input was used, which was based on expert opinion.

As more risk factors are used in the treatment decision in Swiss clinical practice then used to define
the clinical risk groups in the model, it is likely that conventional testing in Switzerland has additional

prognostic ability. This is explored in a scenario analysis (see Chapter 7.1.5.17.2 for details).

Table 29: Proportion of patients receiving adjuvant chemotherapy following conventional testing
Clinical ri sk grou|Proportion Source

LNO NPI 03. 4 0.07 NCRAS dat a

LNO NPI >3. 4 0.43 NHS Engl and Access Schem
L NB 063 NCRAS dat a

AOL Low risk 0.16 Expert opinion in NIHR m
AOWIHiIi gh ri sk 0. 77 Expert opinion in NIHR m

Abbreviations:
AOL = Adjuvant!Online, LN = lymph node, NCRAS = UK National Cancer Registration and Analysis Service, NHS = National Health
Service, NIHR = National Institute for Health Research, NPI = Nottingham Prognostic Index

7.1.5.13.3 Probability to receive adjuvant chemotherapy under multigene-expression testing

The probability to receive adjuvant chemotherapy following Oncotype DX and Prosigna testing for the
LNO populations were based on the NIHR model. No empirical evidence was found for the LNO NPI
03.4 clinical 3ldve testsgTherefope, tHese inputs vere based on the results of a
survey among members of the UK Breast Cancer Group (UKBCG). For the LNO NPI >3.4 population,
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data from the NHS England oncotype DX Access Scheme Database were used as it was considered

the most representative for the way 3-level tests were used in practice. For the LN1-3 population, a

study on the impact of Oncotype DX on the treatment recommendation by Swiss tumour boards was

used® Dat a fr om avher idsikothis gudyowap applied to the LN1-3 population in the

model. Al t hough t he deofw nriitsikodbn woafs 6Obnaosned on more variabl
alone (seepreviousChapt er for more det atllosw an stkhbe, ththsofircen ist isd ru d
was considered most relevant as it does represent the Swiss clinical setting and decision making

process.

In the NIHR model, the probability to receive adjuvant chemotherapy following MammaPrint and En-
doPredict was the same for all clinical risk groups. This is unlikely to be the case in reality, as is also
demonstrated by the empirical evidence shown. For this reason, we either replaced this with available
evidence on treatment management (in case of MammaPrint) or expert opinion (in case of EndoPre-
dict). The treatment decision following MammaPrint was based on data from the Microarray Prognos-
tics in Breast Cancer (RASTER) study.'% This was the only treatment management impact data iden-
tified where MammaPrint was added to clinical risk based on Adjuvant!Online. For EndoPredict, the
data from the UKBCG as presented in the NIHR report was used for the LN- risk groups, while the
data submitted to NICE in the newer analysis by Tappenden et al 2023 was used for the LN1-3 risk
group.>! This latter source uses decision impact evidence on the two-level version of Oncotype DX.

We assumed that this also holds for EndoPredict as that is also a two-level test.

Data on the use of adjuvant chemotherapy in each clinical risk group (but not specified on genomic
risk groups) was available in the NKRS data. This data was used to adjust total adjuvant chemotherapy

rates in each clinical risk group. See Chapter 7.1.5.17.2. for more detalils.

Table 30: Proportion of patients receiving adjuvant chemotherapy based on the multigene test

Clinical risk ¢ Genomic risk categ Source

Low I nt er me Hi gh

Oncotype DX and Pro

LNO NPI 0O3. 4 0.00 0.17 0.74 UKBCG survey

LNO NPI >3. 4 0.01 0.33 0.89 NHS Engl and Acc
Dat abase

L NB 0.18 0.63 0.95* Pestalozzi#*et al

MammaPri nt
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AOL Low risk 0.03 N A 0.57 RASTER ®fudy

AOL High risk 0.24 N A 0.87 RASTER ®fudy

EndoPredi ¢

LNO NPI 03. 4 0.01 NA 0.71 UKBCG survey
LNO NPI >3. 4 0.15 NA 0.92 UKBCSur vey
L NB 0.11 NA 0.98 Data submitt-eTaap

penden et! al 20:

Abbreviations:

AOL = Adjuvant!Online, LN = lymph node, NHS = National Health Service, NA=not applicable because the multigene test has no
intermediate risk category NIHR = National Institute for Health Research, NPI = Nottingham Prognostic Index, RASTER = Microar-
ray Prognostics in Breast Cancer, UKBCG = UK Breast Cancer Group

Notes:

In the Pestalozzi study all patients in the non-low clinical risk and high genomic risk group were advised to take chemotherapy. How-

ever, in total 4 individuals in the non-low clinical risk group chose to forgo chemotherapy. In order to be able to specify a beta distri-
bution representing uncertainty for this parameter, the base case probability was changed from 1 to 0.95.

7.1.5.14 Transition probabilities in the Markov model

7.1.5.14.1 Probability to develop distant metastases

The risk of developing distant metastases in each genomic risk category for the Oncotype DX, Endo-
Predict, and Prosigna tests was based on data from the TransATAC study.'%® The 10-year distant
metastases free intervals (DMFI) were converted to 6-month probabilities to develop distant metasta-
ses assuming a constant rate. For MammaPrint, 8-year DMFI for each clinical-genomic risk group was
taken from the updated results of the MINDACT trial.8? For the disconcordant risk groups, both the
DMFI under endocrine therapy only as well as under adjuvant chemotherapy were taken from this
study. No data was available on the DMFI of patients with low clinical and low genomic risk treated
with adjuvant chemotherapy, and the DMFI of patients with high clinical and high genomic risk treated
with endocrine therapy only, as this rarely occurred in the MINDACT trial. To estimate the DMFI for
these combinations of risk group and treatment, the 8-year relative risk of chemotherapy on DMFI was
estimated in each of the disconcordant risk groups. A weighted average of this relative risk was then
calculated based on the relative sizes of the disconcordant groups. The recurrence risk for the con-
cordant high-risk group under endocrine therapy only was estimated by applying the reciprocal of this
weighted relative risk to the complement of the 8-year DMFI of the concordant high-risk group under
adjuvant chemotherapy treatment. All 8-year DMFI estimates were converted into 6-month distant

recurrence probabilities assuming a constant rate.

In accordance with the NIHR model it was assumed that the risk of distant metastases is halved be-

tween 10 and 15 years and is assumed to be zero after 15 years.
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Table 31: Distant metastases free intervals using endocrine therapy only

Genomiicsk group Source

Test Clinical ris Low I nt er me Hi gh
OncotypeD LNO RgP.l14 0.983 0.931 0.838 TransAPAC
(1eyear DMI

LNO NPI >3. 4 0.854 0.798 0.749 TransAAC

L N-B 0.818 0.754 0.686 TransATAC
MammaPrin AOL Low ri sk 0.967 0.924 MI NDACTEri a
(ear DMF

AOL High ris 0.907 MI NDACTEr i a
EndoPredi LNO NPI O3. 4 0.971 0.870 TransAPAC
( Lypear DM}

LNO NPI >3. 4 0.848 0.774 TransAPAC

L N-B 0.950 0.716 TransAPAC
Prosigna LNO NPI 03. 4 0.986 0.933 0.636 TransATAC
( Iyear DME

LNO NPI >3. 4 0.923 0.796 0.699 TransATAC

L N-B 1.000 0.807 0.707 TransATAC

Abbreviations:

AOL = Adjuvant!Online, DMFI = distant metastases free intervals, LN = lymph node, MINDACT = Microarray In Node negative Dis-
ease may Avoid ChemoTherapy, NPI = Nottingham Prognostic Index, TransATAC = the translational arm of the ATAC (Arimidex,
Tamoxifen, Alone or in Combination)

7.1.5.14.2 Effect of chemotherapy on the probability to develop distant metastases
For all genomic risk categories of Oncotype DX, EndoPredict, and Prosigna, the effect of adjuvant

chemotherapy on the development of distant metastases was taken from the NIHR model, where it

was based ondatafromtheEar | y Breast Cancer Tri ayearRRAEG76)CHO1 | abor

This means that in the base case it was assumed that the multigene tests have no predictive ability
with respect to the treatment effect of adjuvant chemotherapy. However, some studies indicate that
the effects of adjuvant chemotherapy could differ between genomic risk groups. This was explored in
a scenario analysis (see Chapter 7.1.5.17.2). The benefit of adjuvant chemotherapy for MammaPrint
was based on the observed 8-year DMFI in the population treated with adjuvant chemotherapy in the
MINDACT trial. As described above, no data was available for DMFI in the concordant low-risk group
under adjuvant chemotherapy treatment. To obtain this, the estimated weighted relative risk of chem-
otherapy on recurrence risk observed in the disconcordant risk groups in MINDACT was applied to

the complement of the 8-year DMFI of the concordant low-risk group under endocrine therapy only. In
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the base case, the weighted average of the chemotherapy effect in both discordant risk groups was
used, whereas genomic risk group specific effects were explored in a scenario analysis (see Chapter
7.1.5.17.2). All 8-year DMFI estimates were converted into 6-month distant recurrence probabilities
assuming a constant rate.

Table 32: 8-year distant metastasis -free interval using endocrine therapy and adjuvant chemotherapy

Genomiicsk group Source
Test Clinical ris Low I nt er me Hi gh
MammaPrin AOL Low ri sk 0.954 MI NDAKCT? al
year DMFI
AOL High ris 0.931 0.879 MI NDACT2¢tri

Abbreviations:
AOL = Adjuvant!Online, DMFI = distant metastases free intervals, MINDACT = Microarray In Node negative Disease may Avoid
ChemoTherapy

7.1.5.14.3 Probability of local recurrence

Based on a study by de Bock et al 2009, it was assumed that 10.5% of patients transitioning to the

distant recurrence health state previously experienced a local recurrence.'?

7.1.5.14.4 Probability of developing AML

The probability of developing AML as a long-term adverse event from adjuvant chemotherapy was
based on a large analysis of patients with stage I-1ll breast cancer treated at US academic centres
between 1997 and 2007.1'2 The 10-year risk of developing AML was 0.49%. This was converted to a
6-month probability (p = 0.00025) assuming a constant rate.

7.1.5.14.5 Mortality

Mortality of patients in the recurrence-free state was assumed to equal background mortality, which
was based on the most recent Swiss lifetables derived from the Swiss Bundesamt flir Statistik.'3 This
data series contains data up to the age of 99. A proportion of the cohort (> 3%) is still alive at 99 in the
simulation. Therefore, this data series was extended by 7 years by linearly extrapolating the observed
trend from 97 to 99 years. The simulation is stopped at 105 years, at which point over 99.5% of the

simulated cohort has died.

Survival following distant metastases was based on data from the NKRS registry. A survival analysis
based on roughly 5,500 cases of metastasized breast cancer diagnosed in the period between 2006
and 2021 indicated a median survival of 38.6 months. This was converted into a 6-month probability

(p = 0.1069) assuming a constant rate (i.e. exponential survival function).
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Survival following the onset of AML was taken from the NIHR model where it was based on the
National Institute for Health and Care Excellence (NICE) single technology appraisal of azacitidine for
myelodysplastic syndromes. A mean survival of 8 months was converted into a 6-month probability (p

=0.5276) assuming a constant rate.

7.1.5.15 Utilities

No Swiss-specific utilities were identified. The large majority of the studies included in the systematic
review for cost-effectiveness studies used the utilities from a Swedish study performed by Lidgren et
al 2007 based on the EuroQol 5-dimensions (EQ-5D) instrument.*'4 For the NIHR model 3 other
sources for utilities were identified.1*>' 117 However, these sources were considered less suitable for
the current analysis because the studies were from non-European countries (Iran/Canada) or based
on an abstract only. In accordance with the majority of previously published studies, the utilities pub-
lished by Lidgren were used in the Markov model for the state disease free, 0.824 (SE 0.018), and the
state distant recurrence, 0.685 (SE 0.029).114 Other utility input parameters were also based on the
same sources as used in the NIHR model. The utility value for acute myeloid leukaemia 0.26 (SE 0.04)
was based on a study of Younis et al 2011.%'8 The one-off disutility for local recurrence and for chem-
otherapy adverse events was based on a modelling study of adjuvant chemotherapy regiments by
Campbell et al 2011.1%° The estimated 6-month disutility associated with local recurrence was 0.108
(SE 0.04), with chemotherapy related adverse effects 0.038 (SE 0.004).

7.1.5.16 Resource use and costs

The model included the following costs: costs associated with the multigene expression test, adjuvant
chemotherapy, endocrine therapy, routine follow-up visits and tests, local recurrence, treating distant
metastases and treating acute myeloid leukaemia. Unit costs were based on databases or published

literature and updated to 2024 values to correct for inflation as described in Chapter 7.1.5.9.

7.1.5.16.1 Costs of the multigene expression tests
The costs covered by the compulsory health insurance of the 4 different tests were obtained from the

license holders and are shown in the table below.

Table 33: Costs of the multigene expression tests

Type Cost s Source

OncotypeDX 3850 License hol der: Exact Scien:
MammaPri nt 2969 License holder: Agendi a
EndoPredict 173 4 License holder: Myriad Genet
Prosigna 1961 License holder: Veracyte

Abbreviations: CHF = Swiss franc; *Market price only
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7.1.5.16.2 Costs of adjuvant chemotherapy
The costs for chemotherapy included costs for the drugs, but also costs for administration, blood tests,
supportive drugs and treating adverse events. The costs for chemotherapy in the NIHR report are

based on 4 different treatment regimens often provided for ER+/HER2- early breast cancer:

FEC 100-T: fluorouracil, epirubicin, cyclophosphamide + docetaxel (25% of patients)
TC: docetaxel and cyclophosphamide (20% of patients)
FEC 75: fluorouracil, epirubicin, cyclophosphamide (45% of patients)

= =4 =4 =2

FEC 100-Pw: fluorouracil, epirubicin, cyclophosphamide + weekly paclitaxel (10% of pa-
tients)

The 4 UK treatment regimens were validated with 2 Swiss clinical experts to assess whether the UK
treatment regimens were also representative for the Swiss setting. The experts indicated that only the
treatment regimen of docetaxel and cyclophosphamide (TC) is currently provided in Switzerland, the
other 3 regimens are not or very rarely used. Based on information of the experts, 2 other treatment
regimens used in Switzerland were identified. The costs for chemotherapy in the current evaluation is
based a weighted average of the following 3 treatment regimens with weights based on percentage of

use estimated by the clinical experts:

! TC: combination of docetaxel (75 mg/m?) with cyclophosphamide (600 mg/m?) every 3
weeks for 4 cycles (65% of patients)

1 EC+T: a combination epirubicin (90 mg/m?) with cyclophosphamide (600 mg/m2) over 4 cy-
cles every 2 to 3 weeks followed by docetaxel (100 mg/m?) over 4 cycles every 3 weeks
(10% of patients)

1 EC+Pw: a combination epirubicin (90 mg/m?) with cyclophosphamide (600 mg/m2) over 4
cycles every 2 to 3 weeks followed by weekly paclitaxel (80 mg/m?) weekly over 12 weeks
(25% of patients).

Cost of the drugs were based on the Praparate Spezialitatenliste.'?° To calculate the dose of the dif-
ferent drugs a body surface area of 1.67m? was assumed based on a Swiss study of Bommer et al
202212
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Table 34: Drug costs specified by chemotherapy regimen (in CHF)

Regi me Drug Dose Dose ( Mg/ v Pricel No vi Drug cos
mg/ m2 pati en- cycle cle
TC Docet axel 75 125.25 140 379.651 379.65
Cyclophosph 600 1002 1000 38. 5 1 38. 5
EC+T Epirubicin 90 150. 3 200 217.251 217.25
Cyclophosph 600 1002 1000 38.5 1 38.5
Docetaxel 100 167 160 428.9 1 428.9
20 68 1 68
EC+Pw Epirubicin 90 150. 3 200 217.251 217.25
Cyclophosph 600 1002 1000 38.5 1 38.5
Paclitaxel 80 133.6 150 121.651 121.65

Abbreviations:
CHF = Swiss franc, mg = milligram, m2 = square meter

Notes:
* Assumed average surface area of 1.67m2!%

Other chemotherapy associated costs for administration, blood tests and supportive drugs were based
on the same Swiss study of Bommer et al 2022 and shown in the table below.*?! Costs differ between
different chemotherapy regimens because of the different number of cycles, types of chemotherapy

used, and their duration of infusion.

Table 35: Chemotherapy associated costs (in  CHF)

Type Speci ficat Frequency Cost Source
Admi ni stirHospital ¢ Pemowrf administrat 122. 42 Bommer et'?%
Production Per chemotherapy b 61.79 Bommer et!?%
Materi al Per chemotherapy m58. 29 Bommer et'?%
Bl ood te«Blood samp Per cycle 136. 41 Bommer et'?%
Tolerabili First cycle of new231.06 Bommer et!?%
me n
Antiemetic Per cycle 82.78 Bommer et!?%
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SupportiyHematopoie Per cycle 1787.30 Bommer et!2%
drugs growth fac
docetaxel

Bi sphospho 5 years, every 6 m320.62 BommemnmnletZd

Paclitaxel Per cycle 85. 11 Bommer et!?%
tion (when
is used)

Abbreviations:
CHF = Swiss franc

The costs of chemotherapy-related adverse events were based on a Swiss study of Favre-Bulle et al

2024.122 Only costs for adverse events with grade 3 and higher were included in the cost calculation.

Based on the table below, the total cost for chemotherapy-related adverse events was estimated to

be CHF 86003 per patient. D u eiblettmcaleulaté thecaklversefevedta t a it
costs separately for the different chemotherapy regimens.

Table 36: Chemotherapy -related adverse events costs grade 3 and higher (in CHF)

Type of adverse event Occurrence Costs Source

Neutropeni a 34.40% 86158 FavBell e et??2al
Neutrophil count decre23.70% 86158 FavBelle et?2al
Anemi a 15.70% 860115 FavBelle et??al
Febrile neutropeni a 16.20% 86158 FavBelle et?2al
White blood cell count5.40% 8060147 FavBelle et??al
Al anine aminotransfere2.80% 86147 FavBell e el?2al

Abbreviations:
CHF = Swiss franc

Table 37 shows the final estimate used for the cost of chemotherapy in the model. The weighted

average cost was estimated to be CHF 226564 per pati
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Table 37: Total costs of chemotherapy treatment per patient (in CHF)

Regi men Propor Cost category Tot al

used i cost s

Switzer Drug Adminis Bl oo Suppor Adver

test medica event

TC (4 cycles) 0.65 1667 16940 777 10668 8600: 2®&®79
ECGT (4 cycles 0.10 3601 26665 1655 11601 8600: 2@&650
EGPw (4 cycl 0.25 2648 46605 26614 56552 8600: 2%&®88
weeks)

Wei ghted aver 2849

Abbreviations:
CHF = Swiss franc

7.1.5.16.3 Costs of endocrine therapy

The cost of endocrine therapy was calculated as a weighted average of 4 different types available:
- Tamoxifen (20 mg per day)

- Anastrozole (1 mg per day)

- Letrozole (2.5 mg per day)

- Exemestane (25 mg per day)

Cost of the drugs were based on the Praparate Spezialitatenliste provided by the FOPH. Data from
Tarifpool SASIS AG supplied by the FOPH including sales volumes for 2024 were used as weights to
estimate an overall weighted average for the total annual cost for endocrine therapy, which was CHF
682.27.

Table 38: Costs for endocrine therapy patient (in CHF)

Sal es vol t Package Price per pacAnnual
Switzerl an (CHF)
Tamoxi fen 2806806 100 x 20 mg 51.90 189.56
Anastrozole 146531 100 x 1 mg t 214.80 784.56
Letrozol e 610463 100 x 2.5 mg 224.05 818. 34
Exemestane 146056 100 x 25 mg 271. 40 991. 29
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Wei ghted av 682.27

Abbreviations:
CHF = Swiss franc, mg = milligram

In the model it is assumed that all patients use endocrine therapy for 5 years. Ten percent of patient

is assumed to have a prolonged use of endocrine therapy for another 5 years.1?1.123

7.1.5.16.4 Costs for routine follow-up visits
The weekly costs for routine disease management in terms of follow-up visits were based on the study
of Favre-Bulle et al 2024 and specified by the number of event-free years.?2 The costs after 11 event-

free years were assumed to be zero.

Table 39: Routine disease management costs per week (in CHF)

Number offreFrequency Weekly Annual Source
year s costs costs
Evehtee (YealEvery 3 mont hs: clini 18. 46 962. 5 Fav-Bel | ¢
mammogram and ultraso al 2924
Evehtee (yea Every 6 months: clini 13.01 677. 8 FavBel | €
mammogram and ultraso al 2924
Evehtee (Iyk)a Every 12cmonthbhal cons 10. 28 535.5 FavBel | €
mammogram and ultraso al 2924
Evehtee (Yeal No clinical consultat 0 0.00 FavBell €
al 2924

Abbreviations:
CHF = Swiss franc

7.1.5.16.5 Costs for local recurrence
Based on expert opinion local recurrence was assumed to imply a new surgery plus one years of more
intensive follow-up visits thereafter. The one-off costs for local recurrence (CHF 15'953) were based

on the study of Fabre-Bulle et al 2024 and included the costs of surgery (CHF12'622) and intensified

routine management (CHF 3'331) defined as clinical consultations and CT-scans every 3 months.??

7.1.5.16.6 Costs for distant metastasis

The cost for treating distant metastatic disease was derived from the study of Fabre-Bulle et al 2024.122
This study reported the weekly routine management costs for distant metastasis to be CHF 63.22
assuming clinical consultations and a CT-scan every 3 months. In addition, the total chemotherapy-

related treatment costs for distant metastatic disease were reported to be CHF 51'748. Combining this
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with the median survival of 38.6 months for distant metastatic disease observed in the NKRS data,
this resulted in annual costs for distant metastasis of CHF 17'103, which was used as input in the

model.

7.1.5.16.7 Costs for acute myeloid leukaemia

The costs for AML were obtained from a study of Nordmann et al 2000 that reported the average
treat ment costs for AML in Switzerland t o*0Ote
target literature search did not result in more recent cost estimates for Switzerland or Germany or any
relevant data to validate this estimate.

7.1.5.17 Analytical methods

7.1.5.17.1 Base case analysis

The base case analysis was conducted using the settings for the input parameters and assumptions
as described in the previous chapters. All 4 multigene-expression tests were compared against con-
ventional testing, not against each other. Results were presented for each of the clinical risk subgroups
(i . e. LO NPI O 3. 4,3 otAdjuvhin@®nline Lo® andl Adjueant!®nlineMigh) sepa-
rately, as well as for a weighted average representing the total Swiss population of ER+, HER2- early
breast cancer patients. The following disaggregated costs are presented alongside total costs: endo-
crine therapy, adjuvant chemotherapy, clinical follow-up, local recurrence, metastatic disease, AML

and the multigene-expression test.

7.1.5.17.2 Scenario analyses
Structural uncertainty and certain parameter uncertainty was explored in several scenario analyses.
Table 40 shows the different scenario analyses compared with the base case analysis. A detailed

description for some of the scenarios is provided below.

Table 40: Scenario analyses

Par ameter Base case Scenario Scenanrri.

Mo d e | settings

Discount rate 3% 0% 1
5% 2
Time horizon Lifetime 5years 3
10 years 4
20 years 5

Deci sion tree parameters
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Predicti vceomvbentiitoyn aolf

Probability to " onl rel ated beyond clinical risk d

chemot her apoyn viemi . y with lkbiegbemi sk al so hav 6

. ? ri sk group S .

tional testing probability to receive
under conventional tes

Probability to Tot al chemot herapy rat

chemotherapy unilnput based group based on NKRS da7

expression testimodel source:genomisek groups based

DX, EndoPredict. NI HR model

Probability to " I'mnout based

chemotherapy uni p Il nput bWweestkinen! 22019 8

) ! study
MammaPtresting

State transition parameters

Benefit of chem Same igrnalmi e Multigene tests have

p
groups therapy more effective9

Podgtest chemothe Input based 'l nput obnasreedsul ts from 1
bi lrietcyurrence ri model source:for thendmiwsk group

otherapy eff-2ct 10
group for Oncot’

Utilities and costs

Local recurrenc:  Oneffcost and | mpact excluded 11

included

Scenario 6: additional prognostic ability of conventional testing

More prognostic indicators are used in conventional testing in Swiss clinical practice than are used in
the model to define clinical risk groups. It is therefore likely that conventional testing has additional
prognostic ability compared to the stratification in clinical risk groups in the model. This means that
within each clinical risk group there is a relation between the probability of receiving adjuvant chemo-
therapy and recurrence risk (i.e. those who receive chemotherapy likely have a higher recurrence risk
than those who do not). In the base case analysis, no additional prognostic ability from conventional
testing was included. No evidence is available on the recurrence risk in patients for whom the adjuvant
treatment decision changes between conventional testing and multigene-expression testing. The
MINDACT trial does show this when the decision to use adjuvant chemotherapy directly linked to the
outcome of Adjuvant!Online or MammaPrint.82 However, this is not a realistic treatment algorithm, as
shown by for example the RASTER study.%°

A relation between the probability of receiving adjuvant chemotherapy and recurrence risk under con-
ventional testing was implemented by applying different probabilities of receiving adjuvant chemother-
apy in the genomic risk groups. These probabilities were defined in such a way that the total probability
to receive adjuvant chemotherapy in each clinical risk group is the same as in the base case, but that

this probability is 20% lower in the low genomic risk group compared to the intermediate genomic risk
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group, and 20 higher in the high genomic risk group compared to the intermediate genomic risk group.
This also held for the two-level tests (i.e. the probability in the high genomic risk group was a factor
1.5 higher than that in the low genomic risk group). Table 41 shows the probability to receive adjuvant

chemotherapy under conventional testing for all tests and clinical-genomic risk groups.

Table 41: Probability of receiving adjuvant chemotherapy following conventional testing in Scenario analysis
6

Genomiicsk category Source
Test/ clinical 1 Low I nter mec Hi gh
Oncotype LNO NPI 0.07 0.08 0.10 As s umptNiCRMA S+ d a
LNO NPI 0.37 0. 46 0.55 Assumpti on + N

Access Scheme I

L N-B 0.55 0.69 0.83 As s umptNiCRRMA S+ d a
MammaPri AOL Low 0.15 0.22 Assumption + Ex

risk NI HR model

AOL Hig 0.61 0.91 Assumption + Ex

ri sk NI HR model
EndoPred LNO NPI 0.07 0.10 As s umptNiCRMA S+ d a

03. 4

LNO NPI 0.314 0.51 Assumpti on + N

>3. 4 Access Scheme I

L N-B 0.45 0.68 As s ump tNiCRRMA S+ d a
Prosigna LNO NPI 0.07 0.08 0.10 As s umptNiCRRMA S+ d a

LNO NBI 0.34 0.42 0.51 Assumpti on + N

Access Scheme [

L N-B 0. 45 0.57 0.68 As s umptNiCRMA S+ d a

Scenario 7: adjuvant chemotherapy rates following multigene-expression tests based on NKRS data
In the NKRS data, the percentage of patients that received adjuvant chemotherapy in each of the
clinical risk groups LNON P | 03. 4, L NO N-Pwas 5136, 28.5%, and 214.8% Ndpectively.
It was assumed that these adjuvant chemotherapy prescription rates were representative of full uptake
of multigene-expression tests in the Swiss clinical practice. A scenario was defined where the total
adjuvant chemotherapy use in each clinical-genomic risk group was adjusted so that the total use in

each clinical risk group matched the rates observed in the NRKS data. The relative probability or
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receiving adjuvant chemotherapy between genomic risk groups within a clinical risk group was kept
equal to the base case. Table 42 shows the probability to receive adjuvant chemotherapy under mul-
tigene-expression testing. MammaPrint is not included in this scenario, as data is only available for
the clinical risk groups defined using NPI and not on AOL.

Table 42: Probability of receiving adjuvant chemotherapy following multigene -expression tests in Scenario
analysis 7

Genomiicsk category Source

Test/ clinical 1 Low I nt er me Hi gh
Oncotype LNO NPI 0.00 0.12 0.53 NKRS data + UKE
LNO NPI 0.01 0.28 0.76 NKRS data + NHS
cess Scheme Dat
L N-B 0.11 0.39 0.58 NKRS daPteast#al o0z
20%%
EndoPred LNO NPI 0.01 0. 45 NKRS data + UKE
03. 4
LNO NPI 0.06 0.39 NKRS data + UKE
>3. 4
L N-B 0.11 0.29 NKRS data + Cu
20%%
Prosigna LNO NPI 0.00 0.14 0.60 NKRS data + UKE
LNO NPI 0.01 0.18 0. 48 NKRS data + NHES
cess Sdmemdase
L N-B 0.06 0.20 0.30 NKRS data + Pe

20%%

Scenario 8: adjuvant chemotherapy rates following MammaPrint based on Wuerstlein et al

The RASTER study provided evidence on the probability of patients taking adjuvant chemotherapy in
each of the combined Adjuvant!Online i MammaPerint risk groups.1?® It was the only source identified
that could directly inform these model parameters. However, the RASTER study was not set up to
study the impact of MammaPrint on treatment management, and was conducted at a time when phy-
sicians were relatively unfamiliar with the MammaPrint test. More recent evidence on the impact of
MammaPrint on treatment decisions is available.'?®> However, as this study did not use Adjuvant!Online
as a comparator the evidence does not match with the modelled comparison, and is therefore used in
a scenario rather than the base case. Patients who received a recommendation not to take adjuvant

chemotherapy based on conventional testing were assumed to be classified as low-risk on
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Adjuvant!Online, whereas patients who received a recommendation to take adjuvant chemotherapy
were assumed to be classified as high risk on Adjuvant!Online. Information on actual treatment rather
than treatment recommendation was used to calculate the rates of adjuvant chemotherapy in each

clinical-genetic risk group. Inputs used for this scenario analysis are shown in Table 43.

Table 43: Probability of receiving adjuvant chemotherapy following MammaPrint in Scenario analysis 8

Genomic risk c¢Source

Clinical ri Low Hi gh
AOlLow ri sk 0.01 0.71 Wuer seh¥®Pn
AOL High ri 0.15 0. 85 Wuer set ¥ah

Scenario 9: multigene-expression tests have predictive ability

In the base case it was assumed that multigene-expression tests for which no evidence on compara-
tive clinical effectiveness is available (i.e. Oncotype DX, EndoPredict, and Prosigna) have no predic-
tive ability. The effect of adjuvant chemotherapy on the risk of recurrence was the same for all genomic
risk groups. The predictive ability of Oncotype DX was assessed in a number of non-randomized stud-
ies and reanalyses of RCT data (see Chapter 6.2.4.2). These studies included either LN- or LN+
patients. The study of Geyer et al 2018 reported the HR of adjuvant chemotherapy treatment on DMFS
for the three different genomic risk groups in LN- patients.®° The study of Albain et al 2021 reported
the HR of adjuvant chemotherapy treatment on DFS in LN+ patients.?® The HRs used in this scenario
analysis are shown in Table 44. It was assumed that the reported HR also applied to DMFI, as used
in the model. These two studies differed on the cut-offs used to define genomic risk categories on RS.
It was assumed that they applied to the genomic risk categories as used in the model. Lastly, as there
was no suitable evidence on the predictive ability of EndoPredict and Prosigna, the evidence for On-

cotype DX was also used for those tests.

Table 44: Chemotherapy effect (hazard ratio) for Oncotype DX, EndoPredict, and Prosigna in scenario 9

Genomiicsk category Source

Clinical ris Low I nt er me Hi gh

L N 1.19 0.61 0.27 Geyer 20ttBal

L NB 1.02 0.72 0.59 Al bain &8 al 2
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The base case analysis for MammaPrint uses the chemotherapy effect in the discordant groups as
observed in the MINDACT trial. However, the chemotherapy effect in the concordant groups was
based on the weighted average of the chemotherapy effect in the discordant groups. In this scenario
analysis, the chemotherapy effect observed in the clinical high genomic low discordant group was
applied to the concordant highrisk group, and the effect observed in the clinical low genomic high

discordant group was applied to the concordant low risk group.

Scenario 10: two-level version of Oncotype DX based on data from RxPONDER trial

The RxPONDER trial provides RCT evidence for the two-level version of Oncotype DX in the LN+
population (see Chapter 6.2.4) .5° A scenario was defined that uses data from this study to model the
LN21-3 clinical risk group. Given the starting age in the model (63 years), data for the postmenopausal
population in RXPONDER was used. Table X below shows the input data for this scenario. The
RxPONDER trial reports on distant relapse free survival. To fit in our model, this was interpreted as
DMFI.

Table 45: Parameter input for Oncotype DX in the LN1 -3 population in scenario 10

Parameter Genomiicsk categ Source

Low Hi gh
Di stri butgiemm maivsekr g1 0.89 0.11 Kalinskp2&t al
Probability to rece 0.11 0.96 Dat a submit tTeap pteon dNl
otherapy following 2028
Recurrencgenat ®RFS) 0.944 0.620 Lowenomiek: Kal2i0R8ky

Hi glenomi sk: SeXxfR ¢

Hazard rate for ad 1.05 0.59 Logenomi ek: Kal2ioR&8ky
apy vs endocrine th Hi glenomi ékbai 20 al

7.1.5.17.3 One-way sensitivity analyses (OWSA)

The model sensitivity to changes in parameter inputs was assessed using one-way sensitivity anal-
yses (OWSA) where model parameters were systematically and independently varied over range of
20% increase/decrease of the parameter value used in the base case (unless a change of 20% would
lead the parameter to exceed theoretical bounds, in which case the parameter was set at the extreme
value for that particular analysis). All parameters were included in the OWSA, except for parameters
that define the modelled population (i.e. the distribution over clinical risk groups, the distribution over
clinical-genomic risk groups, and the age at diagnosis). The incremental total costs and effects were

recorded at the upper and lower limits to produce tornado diagrams. This was done for the assessment
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of the total population only. This type of sensitivity analysis is usually performed by displaying the
impact of changes in the input parameters on the ICER. However, due to the very small incremental
effects, the OWSA results in very large deviations in the ICER. Therefore, it is more informative to
observe model sensitivity in terms of the impact of changes in input parameters on incremental costs
and effects.

7.1.5.17.4 Probabilistic sensitivity analysis

Joint parameter uncertainty was explored through probabilistic sensitivity analysis (PSA) where all
parameters were defined as probability distributions which were varied jointly. Population distributions
over three risk categories (clinical and genomic) were defined using Dirichlet distributions. Probabilities
and utilities were modelled using beta distributions and age, treatment effects (relative risks), mortality,
and costs were modelled using normal distributions. Empirical data on parameter uncertainty was only
available for DMFI estimates (see Appendix G for input values). For parameters where no empirical
data on uncertainty was available, a standard error equal to 20% of the point estimate was assumed.
When this was not possible (i.e. when the implied variance exceeded the theoretical limits for the beta
distribution, which predominantly occurs when the point estimate is close or equal to 0 or 1) a reduced

standard deviation was used based on the theoretical maximum variance of a Beta distribution:

SD = ™o p ‘' , where ¢ = the mean of the distribution (i.e. the base case value). An
overview of all parameters included in the PSA with the type of distribution used and the source of

parameter uncertainty are shown in Table 101 in Appendix G .

Monte Carlo simulations were performed using 5,000 iterations and results of each iteration were rec-
orded. Results of all iterations were plotted on the cost-effectiveness plane (CE plane). In addition to
the CE plane, a cost-effectiveness acceptability curve (CEAC) was produced, which illustrates the
probability that the intervention is cost-effective across a range of willingness to pay (WTP) thresholds.
In case the PSA iterations fall into all four quadrants of the CE plane (i.e. including scenarios where
the intervention is less effective but also less costly) CEAC reflects both willingness to pay (WTP) for
additional health gains and willingness to accept (WTA) a loss in health in exchange for cost savings.
As such, the CEAC should be interpreted as showing the probability of cost-effectiveness at a given
monetary value assigned to one unit of health outcome, whether that value reflects a WTP or WTA

perspective.

For the probabilistic sensitivity analysis, results are shown for the population as a whole and for the
intermediate risk group LO NP1 > 3.4, as it is assumed that the recurrence risk of the population defined

in the policy questionofthi s HTA (the 6éuncl eard popul ation)
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7.1.6 Budget impact analysis

The budget impact (Bl) analysis was performed from the Swiss healthcare payer perspective and
performed separately for each of the 4 multigene-expression tests. The time horizon of the Bl model
was restricted to 5 years. No discounting is applied. Per-patient costs of the 4 multigene-expression
tests as well as costs of conventional testing were informed by the cost-effectiveness model. These
costs were multiplied by the anticipated numbers of people using each of the 4 multigene-expression

tests in Switzerland. Two populations were taken into account in the budget impact model:

1) All women with ER+/HER2- early breast cancer with up to 3 affected lymph nodes in Switzer-
l and as observed in the NKRS data (n=56842 patie
year).

2) All women with ER+/HER2- early breast cancer with no affected lymph nodes (LNO) and an
NPI higherthan3 . 4 (i .e. the intermediate clinical risk
population) as observedinthe NKRSdata( n=16689 patients di agbosed ir
per year).

7.2 Results costs, cost -effectiveness and budget impact

7.2.1 PRISMA flow diagram

The results of the clinical systematic literature search are summarised in Figure 4. In total, 640 unique
records were identified in PubMed (MEDLINE), Embase.com, Cochrane Library, and Tufts Medical
Centre Cost-Effectiveness Analysis (CEA) Registry database with the search conducted on 12 May
2024. Of those, 559 records were excluded based on title and abstract. During the subsequent full-
text selection 45 articles were excluded. An overview of the reason for exclusion by each excluded

article is enclosed in Appendix G.
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Figure 4: PRISMA flow diagram of the economic systematic literature search
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Search date 12 May 2024.
a = studies can include more than one test

7.2.2 Study characteristics and quality assessment of included studies
Table 46 to Table 49 present the study characteristics of the 36 studies included in the economic
systematic literature review separately for each test. These studies evaluated either one or more of

the multigene-expression tests compared to the standard of care. More specifically, Oncotype DX was
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examined in 29 studies071231271153  MammaPrint in 10107.123.132,142,146,148,1541157 = EndoPredict in
6107:134,142,146,158,159 ' and Prosigna in 5107:134.142,146,160 Qut of the 36 included studies, 32 were model-
based studies consisting of cost-effectiveness, cost-utility and budget impact analyses, while the re-
maining 4 studies were cost-impact analyses. The most common model type used was a combination
of decision tree and a Markov model, however a few studies used cost-consequence models or a
discrete event simulation model, while other studies did not provide details about the type of model

used.

None of the included studies had a target population that matched that of the policy question of this
HTA (i.e. patients for whom it is unclear based on conventional testing whether to prescribe adjuvant

chemotherapy).

The included studies used different approaches to model the relation between recurrence risk and the
probability to receive ACT under conventional testing. The prognostic ability of conventional testing is
known when a clinical risk prediction tool such as Adjuvant!Online, NPI, or Predict is used. When such
as risk prediction tool is not used, conventional testing still has predictive ability (i.e. those patients
who have a higher recurrence risk have a higher probability to receive ACT) but its magnitude is un-
known. This aspect of the economic model cannot be informed by the body of clinical evidence, as
this almost exclusively reports on intermediate measures and does not present information on the
relation between recurrence risk and probability of receiving ACT under conventional testing (see
Chapter 6.2). Three different approaches to mitigate this evidence gap were observed in the included
economic models. The first approach was to stratify the population on recurrence risk using the ge-
nomic risk categories from the multigene expression tests and use treatment management studies to
inform the probability to receive ACT under conventional testing in each genomic risk category (for
example: Blohmer et al 2013, Bargallo-Rocha et al 2015, and Katz et al 2015).127:130.138 A second
approach was to define recurrence risk categories on based on clinical risk factors (i.e. the results of
conventional testing) and use existing data sources such as registries to inform the recurrence risk
and probability to receive ACT in each risk category (for example: Jahn et al 2015, Harnan et al 2019,
and Curtit et al 2023).107.13L.137 A third approach was to narrow the target population to only include
those patients that would receive ACT under conventional testing and inform the recurrence risk in
this population from registry data or a published study (for example: Retél et al 2020, De Jongh et al
2022, and Simons et al 2024).132149.156 Finally, some studies did not include the correlation between
clinical risk and probability to receive ACT in their model (for example: Ontario Health 2020, Hannouf
et al 2020).13414¢ This incorrectly assumes that conventional testing has no predictive ability, which

will lead to a severe bias in the cost-effectiveness estimate.

The completed Phillips checklist for the selected subgroup of studies as defined in Chapter 7.1.3 is

presented in the Table 50 below. While all models clearly report their decision problems, objectives,
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and perspectives, defining the primary decision maker and justifying the model scope was not present
in all publications. In terms of data management, significant shortcomings were observed in how data
were identified, selected, and incorporated into the models. Although all models referenced their data
sources, only Harnan et al 2019 and Ontario HTA group 2020 consistently applied systematic ap-
proaches to justify their data choices and assess data quality.1%”146 These models demonstrated trans-
parency in selecting key parameters and employing systematic methods to ensure appropriateness,
which stands in contrast to the approaches described in other studies. Additionally, the handling of
baseline data, transition probabilities, and half-cycle corrections varied widely, with several models
failing to justify omissions or inconsistencies in these areas. Extrapolation assumptions and sensitivity
analyses were not sufficiently explored in all studies, particularly regarding the long-term effects of
treatments and alternative scenarios, which presents a critical limitation in understanding the robust-

ness of model outcomes.

The consideration of all principal types of uncertainty, particularly methodological and structural un-
certainties, appeared incomplete in all models. Internal consistency testing was also not addressed in
all studies, whereas external consistency and the validity of conclusions were strengths shared across
all models. Overall, Harnan et al 2019 and Ontario HTA group 2020 appeared to perform better on the
checklist, exhibiting stronger methodologies in data transparency, uncertainty assessment, and model
validation, however it is important to note that both are HTA reports, which typically offer a more ex-
tensive evaluation compared to shorter publications, potentially contributing to their more comprehen-

sive performance on the checklist.107:14¢

7.2.2.1 Choice of economic model for the cost-effectiveness analysis

As discussed above, the clinical evidence base including the RCTs does not provide sufficient evi-
dence to inform an economic model to estimate the cost-effectiveness of multigene expression tests.
In particular, data on the relation between recurrence risk and probability of ACT use under conven-
tional testing are missing from this body of evidence. Additionally, no such data is available for Swit-
zerland. This makes it unfeasible to construct a de novo economic model for the cost-effectiveness of
multigene expression tests in Switzerland, and it is necessary to replicate a previously published eco-
nomic model that includes such data. A model was selected from the studies included in the economic
literature review using the following criteria. A prerequisite was that enough details on the model were
published so that it could be replicated. Models that restricted the target population to only patients
that received ACT under conventional testing were not eligible, as this does not align with the target
population defined in this HTA. Models that did not incorporate the correlation between recurrence risk
and ACT probability under conventional testing were not eligible, as this approach leads to biased
outcomes. A preference was given to economic models that 1) could provide data to inform input

parameters for all 4 multigene expression tests included in this HTA, 2) differentiated recurrence risk
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and ACT probability in the comparator by means of clinical risk groups, and 3) scored high on the

guality assessment. The second criterion was included to allow for a clinical risk group that could be

used as a proxy for t h eolidyguestidnefdhis 6ITApG@nly thé raodalinthe i n t he
HTA report by Harnan et al 2019.19” met the aforementioned criteria and therefore this model was

replicated for the cost-effectiveness analysis. Details of the model implementation are described in

Chapter 7.1.5.
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Table 46: Study characteristics

T Oncotype DX

Reference  Country Study population Intervention Comparator Type of eco- Perspective Time Discount QOutcomes Model used
nomic evalu- horizon rates
ation
Bargallo - Mexico Patients with ACT decision ACT decision Cost-effective-  Instituto Mexi- 40 5% (costs Costs, LYs,  Yes. Markov model. 3 health states:
Rocha et HR+, HER2-, based on Onco- based on usual ness analysis cano del Seguro  years and ef- ICER 'Recurrence-free’, 'Recurrence' and
al 201527 LNO-3 early-stage  type DX care/conven- Social perspec- fects) 'Dead'
a breast cancer tional approach tive
Berdunov UK Patients with ACT decision ACT decision Cost-utility UK National Lifetime  3.5% Costs, Yes. Decision tree followed by Mar-
etal HR+, HER2-, LNO  based on Onco- based on clinical  analysis Health Service (costsand  QALYs, kov model, 4 states: 'Distance re-
2022128 or micrometastatic  type DX (using risk tools alone perspective effects) LYs, ICER currence-free', 'Distant recurrence’,
early breast can- TAILORX trial '‘Acute myeloid leukemia’, ' Death'
cer RS cut-offs)
Berdunov UK Patients with ER+, ACT decision ACT decision Cost-utility UK National Lifetime  3.5% Costs, Yes. Decision tree followed by Mar-
etal HER2-, LN1-3 based on Onco- based on clinical  analysis Health Service (costsand  QALYsS, kov model, 4 states: 'Distance re-
2022128 early breast can- type DX risk tools alone perspective effects) LYs, ICER currence-free’, 'Distant recurrence’,
cer 'Acute myeloid leukemia', ' Death'
Blohmer Germany  Women with HR+,  ACT decision ACT based on Cost-utility Healthcare payer 30 3% (costs Costs, Yes. Markov model. 3 states: 'Re-
etal HER2-, LNO-3 based on Onco- conventional ap-  analysis perspective years and ef- QALYs, currence', Recurrence-free’, ' Dead'
201313 8@ early breast can- type DX proach in Ger- fects) LYs, ICER
cer many.
Curtit et France Patients with ACT decision ACT based on Cost-utility National health Lifetime  Until 30 Costs, Yes. Decision tree and Markov
al 202331 HR+, HER2-early  based on Onco- clinicopathologi-  analysis insurance per- years: QALYs, model. 5 states: 'Recurrence-free’,
a breast cancer with  type DX cal assessment spective 2.5% LYs, ICER 'Distant recurrence’, 'Acute myeloid
high clinicopatho- (costs and leukemia’, ‘Chronic heart failure’,
logical risk effects), and 'Death’
over 30
years:
1.5%
(costs and
effects)
De J o n Nether- Patients with early ~ ACT decision ACT decision Cost-conse- Societal per- 10 NR Costs Yes. Cost-consequence model in-
et al lands HR+, HER2-, LNO  based on Onco- based on current  quence analy-  spective years cluding the cost impact of testing,
20232 breast cancer with  type DX clinical practice sis chemotherapy and treatment for re-
high clinical risk currence
Hannouf Canada Women with HR+,  ACT decision ACT decision Cost-utility Healthcare sys- Lifetime  1.5% Costs, Yes. Decision tree and 2 Markov
et al HER2-, LNO early  based on Onco- based on clinico-  analysis tem perspective (costsand  QALYS, models (A for adjuvant endocrine
2020134 breast cancer type DX pathological as- effects) ICER therapy alone, and B for adjuvant

sessment

endocrine therapy and chemothera-
py'. Markov A: '‘Remission’, 'Distant
recurrence', 'Death'. Markov B: 'Re-
mission with no chemotherapy-re-
lated serious AES', 'Febrile neutro-
penia’, 'Severe cardiotoxicity', 'Leu-
kemic or myelodysplastic
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syndrome’, 'Severe neurotoxicity',
'Vascular thromboembolic events',
'Distant recurrence’, 'Death’

Harnanet UK Women with ER+,  ACT decision ACT decision Economic Perspective of Lifetime  1.5% Costs, Yes. Decision tree and Markov
al 2019t °7 HER2-, LNO-3 based on Onco- based on stand- evaluation the UK NHS and  (up to (costsand  QALYS, model. 4 states: 'Recurrence-free’,
early breast can- type DX ard care Personal Social 100 effects) ICER 'Distant recurrence’, 'Long-term
cer with mean age Services years) AEs', 'Death’
58 years old. Sub-
groups:
T LNO NPI
3.4
1 LNO NPI >
3.4
1 LN1i 3
Holt et al UK Women with HR+,  ACT decision ACT decision Budget impact NR NR NR Costs No
202475 HER2-, LN1-3 based on Onco-  without testing analysis
early breast can- type DX
cer
Ibarrondo Spain 401 patients with ACT decision ACT decision Cost-utility 1  Healthcare Lifetime 3% (costs  Costs, Yes. Discrete events simulation
etal HR+, HER2-, LNO  based on Onco-  based on clinico-  analysis system per- and ef- QALYsS, model. Events: recurrence and
202036 or micrometastatic  type DX pathological cri- spective fects) ICER death
breast cancer with teria 1 Social per-
mean age 57 spective
years
Jahn et al Austria 50-year old ACT decision ACT based on Cost-utility Societal per- Lifetime 5% (costs Costs, Yes. Discrete event simulation
201537 women with based on Onco- AOL alone analysis spective and ef- QALYs, model with 4 parts: 'Module 1: risk
ER+/PR+, HER2-, type DX and fects) LYs, ICER classification’, 'Module 2: chemo-
and LNO breast AOL therapy', 'Module 3: recurrence
cancer free', and 'Module 4: recurrence'
Katz et al France Women with ER+,  ACT decision ACT decision Cost-utility 1  Payer per- 30 4% (costs Costs, Yes. Markov model. 3 states: 'Re-
20153 8@ HER2-, LNO early  based on Onco- based on stand- analysis spective years and ef- QALYs, currence free', 'Recurrence’, 'Dead'
breast cancer type DX ard care 1  Societal fects) LYs, ICER
perspective
Kip et al Nether- Women with ER+,  ACT decision ACT decision Cost-utility Healthcare payer 30 4% costs Costs, Yes. Markov model. 3 states: 'Re-
2015132 lands HER2-, LNO-1 based on Onco- based on current  analysis perspective years and 1.5% QALYs, currence-free’, 'Recurrence’, 'Death’
early breast can- type DX clinical practice effects LYs, ICER
cer (AOL And NPI)
Kondo et Japan 55-year old pa- ACT decision ACT decision Cost-utility Societal per- Lifetime 3% (costs Costs, Yes. Decision tree and Markov
al 2011%4° tients with ER+: based on Onco- based on St analysis spective and ef- QALYs, model. 5 states: 'ER+, ESBC after
a 1 LNOearly type DX Gallen 2009 cri- fects) ICER adjuvant therapy', 'Distant recur-
breast can- teria rence with response to treatment’,
cer 'Distant recurrence with no re-
1 LN-/+ early sponse to treatment', 'Progression
breast can- of disease after distant recurrence’,
cer 'Death’
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Loncaster UK 136 women with ACT decision ACT decision Budget impact NR NR NA Costs, Yes. Budget impact model.
et al ER+, HER2-, LNO  based on Onco- based on clinico- analysis Budget im-
2017142 breast cancer type DX pathological as- pact
sessment and
PREDICT
Lux et al Germany 206000 wo ACT decision ACT decision Budget impact §  Healthcare One NA Costs Yes. No further information pro-
2018142 with ER+, HER2-,  based on Onco-  based on stand-  analysis payer per- year vided.
LNO-3 early type DX ard care (no spective
breast cancer gene expression 1  Societal
testing) perspective
Lux et al Germany Patients with ACT decision ACT based on Budget impact  Sickness fund NA NA Costs. Yes. Budget impact model.
2024142 HR+, HER2-, based on Onco-  clinical-patholog-  analysis perspective Budget im-
LN1-3 early type DX ical criteria pact
breast cancer
Masucci Canada 60-year old pa- ACT decision ACT decision Cost-utility Perspective of Lifetime  1.5% Costs, Yes. Markov model. Chemotherapy
etal tients with ER+, based on Onco- based on current  analysis the Ontario Min- (costsand  QALYs, states: 'Chemotherapy with no toxic-
2019144 HER2-, LN1-3 type DX clinical practice istry of Health effects) ICER ities', "Chemotherapy with febrile
early breast can- (guidelines rec- and Long-Term neutropenia’, '‘Chemotherapy with
cer ommendation: Care nausea and vomiting', Health
both hormonal states: 'Disease free without recur-
therapy and rence', 'Distant recurrence’, 'Death’,
chemotherapy) 'Congestive heart failure', 'Leuke-
mia’'
Nerich et France 48 patients with ACT decision ACT decision Costs-minimi-  Healthcare payer Dura- Not dis- Costs No
al 20141 4° ER+, HER2-, based on Onco- based on clini- zation analy- perspective tion of counted
LNO-1 early type DX cal/pathological sis chemo-
breast cancer criteria therapy
Ontario Canada Postmenopausal ACT decision ACT decision Economic Ontario Ministry 50 1,5% Costs, Yes. Markov model. 5 health states:
HTA 58-year old based on Onco- based on usual evaluation of Health per- years (costsand  QALYs, 'No distant recurrence, on chemo-
group women with ER+,  type DX care spective effects) LYs, ICER therapy', ‘No distant recurrence in
2020146 HER2-, LNO early the first year, on hormone therapy’,
breast cancer 'No distant recurrence in the second
and subsequent years', 'Distant re-
currence’, 'Dead'
Ozmen et Turkey Patients with ER+, ACT decision ACT decision Cost-utility National health 30 NR Costs, Yes. Markov model. 'Recurrence-
al 2019133 HER2-, LNO-3 based on Onco- based on current  analysis insurance per- years QALYs, free', 'Recurrence’, 'Death’
early breast can- type DX clinical practice spective LYs, ICER
cer (clinical patho-
logical features)
Paulden Canada 50-year old ACT decision ACT decision Cost-utility Ontario Ministry Lifetime 5% (costs Costs, Yes. Decision tree and Markov
et al women with based on Onco- based on AOL analysis of Health and and ef- QALYs, model. 5 states: 'Risk classification’,
2013147 ER+/HR+, HER2-, type DX and Long-Term Care fects) LYs, ICER 'Adjuvant chemotherapy', No distant
LNO early breast AOL perspective recurrence', 'Distant recurrence’,

cancer.

'Dead'
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Rojas et Colombia Patients with ACT decision ACT decision Cost-utility National Health 5 years 5% (costs Costs, Yes. Decision tree and Markov
al 2023148 HR+, HER2- early  based on Onco- based on clinico- analysis System perspec- and ef- QALYs, model. 3 states: 'Distant recur-
breast cancer with  type DX pathological as- tive fects) LYs, ICER rence', 'Distant recurrence-free’,
high-risk clinical sessment 'Death’
risk
Simons et  Nether- 590 postmeno- ACT decision ACT decision Costs-conse- Societal Dutch S5years NR Costs Yes. Cost-consequence model in-
al 2024 4°  lands pausal women based on Onco- based on stand- guence analy-  healthcare per- cluding the cost impact of testing,
a with HR+, HER2-,  type DX ard of care sis spective chemotherapy and treatment for re-
LN1, early breast currence
cancer with high-
clinical risk
Tsoi et al Canada 50-year old ACT decision ACT decision Cost-utility Healthcare payer Lifetime 5% (costs  Costs, Yes. Risk classification trees and
201059 women with HR+,  based on Onco- based on AOL analysis perspective and ef- QALYs, Markov model. 5 states: 'Risk clas-
HER2-, LNO early  type DX fects) LYs, ICER sification’, 'Chemotherapy', 'Recur-
breast cancer rence free', 'Distant recurrence’,
'‘Dead'
Vander- us Women ER+, ACT decision ACT decision Cost-effective-  Healthcare payer 30 3% (costs  Costs, Yes. Deterministic decision-analytic
laan et al HER2-, LN1-3 based on Onco- based on US ness analysis perspective years and ef- QALYs, model/ Decision-tree model
2011152 breast cancer. type DX NCCN guide- fects) ICER.
lines
Vataire et France Patients with ER+, ACT decision ACT decision Cost-utility 1 Societal 30 4% (costs Costs, Yes. Markov model. 3 states: 'Re-
al 2012152 HER2-, LNO early  based on Onco- based on clini- analysis perspective  years and ef- QALYsS, currence free', 'Recurrence’, 'Dead'
breast cancer type DX cal/pathological 1  Societal fects) LYs, ICER
criteria perspective
(incl.
productivity
loss)
Wang et us 60-year old ACT decision Hypothetical Cost-utility Healthcare payer Lifetime 3% (costs  Costs, Yes. Decision tree and Markov
al 2019*53 women with ER+, based on Onco- comparator of all  analysis perspective and ef- QALYs, model. 5 health states: 'Recurrence
HER2-, LNO type DX women receiving fects) ICER free’, 'Congestive heart failure', 'Dis-
breast cancer no chemother- tant recurrence’, 'Acute myeloid leu-
apy kemia'. All states can lead to state
'Death’
Wardetal UK Women with ER+,  ACT decision ACT decision Cost-utility Perspective of Lifetime  3.5% Costs, Yes. Risk stratification based on
201323 HER2-, LNO, early  based on Onco- based on current  analysis the UK NHS and  (up to (costsand  QALYs, NPI and test result, and Markov
breast cancer with  type DX clinical practice Personal Social 100 effects) ICER model. 5 states: 'Recurrence free',
mean age 58.3 Services years) 'Distant recurrence’, 'Local recur-

years

rence', 'Long-term adverse events
after chemotherapy', 'Death’

Abbreviations:

ACT = adjuvant chemotherapy, AE = adverse events, AOL = Adjuvant!Online, ER+ = oestrogen receptor-positive, HER2- = human epidermal growth factor receptor 2 negative, HR+ = hormone receptor-
positive, ICER = incremental cost-effectiveness ratio, LN = lymph node, LY = life year, NA = not applicable, NPI = Nottingham Prognostic Index, NR = not reported, QALY = quality-adjusted life year, RS
= recurrence score, TAILORXx = Trial Assigning Individualized Options for Treatment[Rx], UK = United Kingdom, UK NHS = United Kingdom National Health Service, US = United States

Notes

a = the study received funding from Exact Sciences or Genomic Health
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Table 47: Study characteristics i MammaPrint
Reference  Country Study population Intervention Comparator Type of eco- Perspective Time Discount QOutcomes Model used
nomic evalu- horizon rates
ation
Chenetal US 60-year old or ACT decision ACT decision Cost-utility Healthcare payer Lifetime 3% (costs Costs, Yes. Decision tree and Markov
2010t5%® younger patients based on based on AOL analysis perspective and ef- QALYs, model. 3 health states: 'No recur-
with ER+, HER2-,  MammaPrint fects) LYs, ICER rence', 'Death from cancer', 'Death
LNO early breast from other causes'
cancer
De Jongh Nether- Patients with ACT decision ACT decision Cost-conse- Societal per- 10 NR Costs Yes. Cost-consequence model in-
etal lands HR+, HER2-, LNO  based on based on current  quence analy-  spective years cluding the cost impact of testing,
2022132 early breast can- MammaPrint clinical practice sis chemotherapy and treatment for re-
cer with high clini- currence
cal risk
Harnanet UK Women with ER+,  ACT decision ACT decision Economic Perspective of Lifetime  1.5% Costs, Yes. Decision tree and Markov
al 2019 °7 HER2-, LNO-3 based on based on mAOL  evaluation the UK NHS and  (up to (costsand  QALYSs, model. 4 states: 'Recurrence-free’,
early breast can- MammaPrint Personal Social 100 effects) ICER 'Distant recurrence’, 'Long-term
cer with mean age Services years) AEs', 'Death’
58 years old. Sub-
group:
T MINDACT
ITT popula-
tion
T MINDACT
mAOL high-
risk sub-
group
1 MINDACT
mAOL low-
risk sub-
group
Kondo et Japan 55-year old pa- ACT decision ACT decision Cost-utility Societal per- Lifetime 3% (costs Costs, Yes. Decision tree and Markov
al 2012 5° tients with ER+, based on based on St analysis spective and ef- QALYs, model. 5 states: 'ER+, LN-, HER2-
HER2-, LNO early = MammaPrint Gallen 2009 cri- fects) LYs, ICER ESBC after adjuvant therapy', 'Dis-

breast cancer

teria

tant recurrence responded to treat-
ment', ‘Distant recurrence not re-
sponded to treatment’, 'Progression
of disease after distant recurrence’,
'Death’
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Lux et al Germany 206000 wo ACT decision ACT decision Budget impact §  Healthcare One NA Costs Yes. No further information provided
2018142 with ER+, HER2-,  based on based on stand-  analysis payer per-  year
LNO-3 early MammaPrint ard care (no spective
breast cancer gene expression 1  Societal
testing) perspective
Ontario Canada Postmenopausal ACT decision ACT decision Economic Ontario Ministry 50 1,5% Costs, Yes. Markov model. 5 health states:
HTA 58-year old based on based on usual evaluation of Health per- years (costsand  QALYs, 'No distant recurrence, on chemo-
group women with ER+, MammaPrint care spective effects) LYs, ICER therapy', ‘No distant recurrence in
2020148 HER2-, LNO early the first year, on hormone therapy’,
breast cancer 'No distant recurrence in the second
and subsequent years', 'Distant re-
currence’, 'Dead’
Retel etal  Belgium Patients with ER+, ACT decision ACT decision Cost-utility Healthcare sys- 10 Costs: 3%, Costs, Yes. Decision tree and Markov co-
2020156 HER2- tumours, based on based on clinical  analysis, tem perspective years effects: QALYs, hort model. 4 states: 'Distant metas-
LNO-3 MammaPrint assessment Budget impact 1.5% LYs, ICER, tases-free’, 'Distant metastases',
Germany analysis 4% costs Budget im- 'Local recurrence’, '‘Death’
and ef- pact
fects
France 3% costs
and ef-
fects
Nether- Costs: 4%,
lands effects:
1.5%
UK 3.5%
costs and
effects
us 3% costs
and ef-
fects
Rojas et Colombia Patients with ACT decisions ACT decision Cost-utility Healthcare sys- 5 years 5% (costs Costs, Yes. Decision tree and Markov
al 202348 HR+, HER2- early  based on based on clinico- analysis tem perspective and ef- QALYs, model. 3 states: 'Distant recur-
breast cancer with MammaPrint pathological as- fects) LYs, ICER rence', 'Distant recurrence-free’,
high-risk clinical sessment 'Death’
risk (standard inter-
vention for high-
risk patients =
chemotherapy
for all)
Segui et Spain 60-year old ACT decisions ACT decision Cost-utility Healthcare sys- Lifetime 3% (costs Costs, Yes. Risk classification tree and
al 201457 women with ER+, based on based on AOL analysis tem perspective and ef- QALYs, Markov model. 3 states: 'Recur-
HER2-, LNO MammaPrint fects) LYs, ICER rence free', 'Recurrence’, 'Death’

breast cancer
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Wardetal UK Women with ER+,  ACT decision ACT decision Cost-utility Perspective of Lifetime  3.5% Costs, Yes. Risk stratification based on

201323 HER2-, LNO, early  based on based on current  analysis the UK NHS and  (up to (costsand  QALYS, NPI and test result, and Markov
breast cancer with  MammaPrint clinical practice Personal Social 100 effects) ICER model. 5 states: 'Recurrence free',
mean age 58.3 Services years) 'Distant recurrence', 'Local recur-
years

rence', 'Long-term adverse events
after chemotherapy', 'Death’

Abbreviations:

ACT = adjuvant chemotherapy, AE = adverse events, AOL = Adjuvant!Online, ER+ = oestrogen receptor-positive, HER2- = human epidermal growth factor receptor 2 negative, HR+ = hormone receptor-
positive, ICER = incremental cost-effectiveness ratio, ITT = Intention-to-treat, LN = lymph node, LY = life year, mAOL = Madified Adjuvant!Online, MINDACT = Microarray In Node negative Disease may

Avoid ChemoTherapy, NA = not applicable, NPl = Nottingham Prognostic Index, NR = not reported, QALY = quality-adjusted life year, UK = United Kingdom, UK NHS = United Kingdom National Health
Service, US = United States

Notes

a = the study received funding from Exact Sciences or Genomic Health,
b = the study received funding from Agendia
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Table 48: Study characteristics

T EndoPredict

Reference  Country Study population Intervention Comparator Type of eco- Perspective Time Discount QOutcomes Model used
nomic evalu- horizon rates
ation
Blank et Germany Patients with ER+, ACT decision ACT decision Cost-utility Healthcare sys- Lifetime 3% (costs Costs, Yes. Markov model. 3 states: 'Dis-
al 201558 HER2-, LNO-3 based on Endo- based on Ger- analysis tem perspective and ef- QALYs, ease-free', 'Metastasis', 'Death’
early breast can- Predict man-S3 2008 fects) LYs, ICER
cer (same charac- guidelines
teristics as in
ABCSG6/8 trials)
Hannouf Canada Women with HR+,  ACT decision ACT decision Cost-utility Healthcare sys- Lifetime  1.5% Costs, Yes. Decision tree and 2 Markov
etal HER2-, LNO early  based on Endo- based on clinico-  analysis tem perspective (costsand  QALYs, models (A for adjuvant endocrine
2020 34 breast cancer Predict pathological as- effects) ICER therapy alone, and B for adjuvant
sessment endocrine therapy and chemothera-
py'. Markov A: 'Remission’, 'Distant
recurrence', 'Death’. Markov B: 'Re-
mission with no chemotherapy-re-
lated serious AEs', 'Febrile neutro-
penia’, 'Severe cardiotoxicity', 'Leu-
kemic or myelodysplastic syn-
drome', 'Severe neurotoxicity', 'Vas-
cular thromboembolic events', 'Dis-
tant recurrence’, 'Death’
Harnanet UK Women with ER+,  ACT decision ACT decision Economic Perspective of Lifetime  1.5% Costs, Yes. Decision tree and Markov
al 2019t °7 HER2-, LNO-3 based on Endo- based on stand- evaluation the UK NHS and  (up to (costsand  QALYs, model. 4 states: 'Recurrence-free’,
early breast can- Predict ard care Personal Social 100 effects) ICER 'Distant recurrence’, '‘Long-term
cer with mean age Services years) AEs', 'Death’
58 years old. Sub-
groups:
1 LNO NPI
3.4
1 LNO NPI >
3.4
1 LN1i 3
Lux et al Germany 206000 wo ACT decision ACT decision Budgetimpact §  Healthcare One NA Costs Yes. No further information provided
201842 with ER+, HER2-,  based on Endo-  based on stand-  analysis payer per- year
LNO-3 early Predict ard care spective
breast cancer 1  Societal
perspective
Neusser Germany 82 women with ACT decision ACT decision Cost analysis Statutory health One NA Costs No
et al ER+, HER2-, based on Endo- based on Ger- insurance per- year
20211 5¢ LNO-3 breast can-  Predict man-S3 2008 spective
cer at intermedi- guidelines

ate clinical risk

with mean age 62

years
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Ontario Canada Postmenopausal ACT decision ACT decision Economic Ontario Ministry 50 1,5% Costs, Yes. Markov model. 5 health states:

HTA 58-year old based on Endo- based on usual evaluation of Health per- years (costsand  QALYS, '‘No distant recurrence, on chemo-

group women with ER+,  Predict care spective effects) LYs, ICER therapy', 'No distant recurrence in

2020146 HER2-, LNO early the first year, on hormone therapy’,
breast cancer No distant recurrence in the second

and subsequent years', 'Distant re-
currence’, 'Dead'

Abbreviations:

ABCSG = Austrian Breast and Colorectal Cancer Study Group, ACT = adjuvant chemotherapy, AE = adverse events, ER+ = oestrogen receptor-positive, HER2- = human epidermal growth factor recep-
tor 2 negative, HR+ = hormone receptor-positive, ICER = incremental cost-effectiveness ratio, LN = lymph node, LY = life year, NA = not applicable, NPI = Nottingham Prognostic Index, QALY = quality-
adjusted life year, UK = United Kingdom, UK NHS = United Kingdom National Health Service

Notes

a = the study received funding from Exact Sciences or Genomic Health,
¢ = the study received funding from Myriad Genetics
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Table 49: Study characteristics 1 Prosigna
Reference  Country Study population Intervention Comparator Type of eco- Perspective Time Discount QOutcomes Model used
nomic evalu- horizon rates
ation
Hannouf Canada Patients with ACT decision ACT decision Cost-utility Healthcare sys- Lifetime  1.5% Costs, Yes. Decision tree and 2 Markov
etal HR+, HER2-, LNO  based on based on clinico-  analysis tem perspective (costsand  QALYs, models (A for adjuvant endocrine
202034 early breast can- Prosigna pathological as- effects) ICER therapy alone, and B for adjuvant
cer sessment endocrine therapy and chemothera-
py'. Markov A: 'Remission’, 'Distant
recurrence', 'Death'. Markov B: 'Re-
mission with no chemotherapy-re-
lated serious AESs', 'Febrile neutro-
penia’, 'Severe cardiotoxicity', 'Leu-
kemic or myelodysplastic syn-
drome', 'Severe neurotoxicity', 'Vas-
cular thromboembolic events', 'Dis-
tant recurrence’, 'Death’
Harnanet UK Women with ER+,  ACT decision ACT decision Economic Perspective of Lifetime  1.5% Costs, Yes. Decision tree and Markov
al 2019 °7 HER2-, LNO-3 based on based on stand- evaluation the UK NHS and  (up to (costsand  QALYsS, model. 4 states: 'Recurrence-free’,
early breast can- Prosigna ard care Personal Social 100 effects) ICER 'Distant recurrence’, '‘Long-term
cer with mean age Services years) AEs', 'Death’
58 years old. Sub-
groups:
T LNO NPI
3.4
T LNONPI>
3.4
T LN1i3
Hequet et France 809 patients with ACT decision ACT decision Economic im- National health One NA Costs No
al 20211 6° HR+, HER2- based on based on the pact analysis insurance per- year
breast cancer pa-  Prosigna clinical assess- spective
tients with inter- ment
mediate risk for
recurrence based
on clinical assess-
ment with mean
age 57 years
Lux et al Germany 206000 wo ACT decision ACT decision Budgetimpact §  Healthcare One NA Costs Yes. No further information provided
201842 with ER+, HER2-,  based on based on stand-  analysis payer per- year
LNO-3 early Prosigna ard care spective
breast cancer 1  Societal
perspective
Ontario Canada Postmenopausal ACT decision ACT decision Economic Ontario Ministry 50 1,5% Costs, Yes. Markov model. 5 health states:
HTA 58-year old based on based on usual evaluation of Health per- years (costsand  QALYSs, ‘No distant recurrence, on chemo-
group women with ER+, Prosigna care spective effects) LYs, ICER therapy', ‘No distant recurrence in
2020146 the first year, on hormone therapy’,
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HER2-, LNO early 'No distant recurrence in the second
breast cancer and subsequent years', 'Distant re-
currence’, 'Dead’

Abbreviations:

ACT = adjuvant chemotherapy, AE = adverse events, ER+ = oestrogen receptor-positive, HER2- = human epidermal growth factor receptor 2 negative, HR+ = hormone receptor-positive, ICER = incre-

mental cost-effectiveness ratio, LN = lymph node, LY = life year, NA = not applicable, NPl = Nottingham Prognostic Index, NR = not reported, QALY = quality-adjusted life year, RS = recurrence score,
UK = United Kingdom, UK NHS = United Kingdom National Health Service

Notes
a = the study received funding from Exact Sciences or Genomic Health
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Table 50: Critical appraisal of cost

-effectiveness studies using the Phillips checklist

106

Criteria Bl ank Bl ohme HarnegJahn Ontar Retel
al et al et al al HTA al
201t% 201% 2019 20%1% group 2027
2020
Structure (S)
S1: Statemen 1 Il's there a clear statement of the decision Yes Yes Yes Yes Yes Yes
sion problemn
2 Il's the objective ofcohei snbelelt wiptkifhedstatd Yes Yes Yes Yes Yes Yes
3 Il's the primary decision maker specified? No No Yes N o Yes N o
S2: Statemen 4 Il's the perspective of the model stated cleaVYes Yes Yes Yes Yes Yes
scopel/ perspe
5 Arthe model inputs consistent with the stat Yes Yes Yes Yes Yes Yes
6 Has the scope of the model been stated and Yes/ N Yes/ N Yes Yes/ MNYes Yes/ N
7 Are the outcomes of the model consvetaht wh Yes Yes Yes Yes Yes Yes
the model ?
S3: Rational 8 Has the evidence regarding the model struct Yes Yes Yes Yes Yes Yes
ture consistent with a coherent theory of the he
9 Are the sources of the data used to devel opNo NA NA NA NA N o
10 Are the causal relationships described by t Yes Yes Yes N o Yes Yes
S4Structural 11 Are the structural assumptions transparent No No Yes N o Yes N o
tions
12 Are the structural assumptions reasonabl e gYes Yes Yes Yes N o Yes
of the model ?
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S5Strategies 13 |Is there a clear definition of the options Yes No Yes Yes Yes Yes
comparators
14 Have all feasible and practical options bee? ? Yes ? ? ?
15 |I's there justificati omptomntsiPe exclusion of NA NA NA N A NA N A
S6: Model ty 16 |s the chosen model type appropriate given Yes Yes Yes Yes Yes Yes
ships within the model ?
S7: Time hor 17 1|s he time homsiuZdémcofenthe omoedél ect all i mpYes Yes Yes Yes Yes ?
tions?
18 Are the time horizon of the model, the duraYes No Yes N o Yes N o
fect described and justified?
S8Di sease st 20 Do the disease states (state transition modVYes Yes Yes Yes Yes Yes
pat hways underlying biological process of the diseas
S9: Clyenh gt h 21 |'s the cycle I ength defined and justified i Yes/ NYes/ N VYes/ N o Yes/ N Yes/ N
Dat a (D)
D1: Data ide 22 Are the data identification met hoodbsj ecrtainvsepsa Ye s N o Yes N o Yes N o
model ?
23 Where choices have been made between data s No No Yes N o No N o
24 Has particular attention been paid to ident Yes ? Yes ? Yes ?
model ?
25 Has the process of selecting key parameters Yes No Yes N o Yes N o
identify the most appropriate data?
26 Has the quality of the data been assessed aNo No Yes N o Yes N o
27 Where expert opinion has been used are the NA NA Yes Yes Yes Yes
D2: -Moédel da 28 | s t heodperle data model |l ing methodol ogy based Yes Yes Yes Yes Yes Yes
anal ysis catlechni ques?
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D2a: baseli 29 I's the choice of baseline data described anYes Yes Yes Yes Yes Yes
30 Are transition probabilities calculated appYes ? Yes ? Yes Yes
31 Has achelodrrecti on been applied to both cosiYes ? ? ? ? ?
32 I'f not, has the omission been justified? No No No No No No
D2b: treatm33 | f relative treatment effects have sltymegrmeddr NA NA NA N A NA N A
effects ing appropriate techniques
34 Have the methods and assumpttieornns ruesseudl ttso teox No N o Yes/ N No Yes/ N Yes/ N
been documented and justified?
35 Have alternative extrapolation assumptions No N o N o N o N o N o
36 Have assumptions regarding the continuing eNo N o Yes N o Yes Yes
been documented and justified?
37 Have alternative assumptions regarding the No N o Yes N o Yes N o
through sensitivity analysis?
D2c: qaéfliifte 38 Are the utilities incorporated into the modYes Yes Yes Yes Yes Yes
weights (uti
39 I's the source for the utility weights refer Yes Yes Yes Yes Yes Yes
40 Are the methods of derivation for the utili Yes No Yes Yes Yes Yes
D3: Data inc 41 Have all data incorporated into the model ©bYes Yes Yes Yes Yes Yes
42 Has the use of mutually inconsistent data b NA NA NA N A NA N A
propriate)?
43 |I's the process of data incorporation transpYes Yes Yes Yes Yes Yes
44 | f data have beenstmébupoomatsedhas the choicYes No Yes Yes/ MNYes Yes
eter been described and justified?
HTA Report 124



45 | f data have been incorporated as distribut Yes No Yes Yes Yes Yes

flected? (if uncertainty is based on someth
D4: Assessme 46 Have the four principal types of uncertaint No No No N o No N o
uncertainty
47 |I'f not, has the omisefsiomcerft piamtty cuéam jfwsmh No Yes No N o No N o
D4 a: met hod 48 Have met hodol ogi cal uncertainties been addr No N o N o N o N o N o
model with different methodol ogical assumpt
D4b: struct 49 |s there evidence that structural uncertainNoO No No N o Yes N o
D4c: hetero 50 Has heterogeneity been dealt with by guonps No Yes Yes Yes N o N o
D4d: parame 51 Are the methods of assessment of parameter Yes Yes Yes Yes Yes Yes
52 |I'f data are incorporated as point estimates Yes Yes Yes Yes Yes Yes

clearjyuysandi ed?

Consistency (C)

Cl: Internal 53 |I's there evidence that the mat hematical | ogNo No Yes Yes No Yes
consistency use?
c2: External 54 Are the conclusions valid given the data pr Yes Yes Yes Yes Yes Yes

consistency

55 Are aowynterintuitive results from the model NA NA NA NA NA NA

56 | f the model has been calibrated against i nNA NA NA NA NA NA
plained and justified?

57 Have the reempasebewnth those of previous nYes Yes/ N Yes Yes Yes N o

explained?

Abbreviations:
NA = not applicable

Notes:
Yes/No = question is addressed partially, ? = unclear.
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7.2.3 Evidence table

Table 51 to Table 54 present the outcomes of the 36 studies of the economic systematic literature

review. For Oncotype DX, in 10 out of the 22 cost-effectiveness and cost-utility studies Oncotype

DX was reported as the dominant strategy, i.e. a gain in effects and lower costs, compared to the

standard of care in at least one of the perspectives adopted for their analysis, while one study found

the test to be dominated, i.e. loss in effects and higher costs, compared to standard of care. The

ICERs calculated inthe restofthest udi es varied considerably ranging
gained to GBP 1226725 per QALY gained. I n the case
be the dominant strategy compared to standard of care, although one study also found that the test

wasdomi nated. In the remaining studies the | CERS wel
gained and GBP 4146202 per QALY gained. For EndoPr
could generate more effects with additional costs compared to the standard of care while one study

presented the test to be the dominant strategy. The reported ICERs for Endopredict ranged from

USD 106490 per QALY gained to GBP 14706419 per QALY
showed that the test could generate additional benefits with additional costs compared to the stand-

ard of care in most studies. In one study the test was found to be the dominant strategy. The
reported I CERs calculated in the studies varied be
916028 peanedQALY
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Table 51: Data extraction i Oncotype DX

Costs QALYs LYs ICER
Reference Costs Costs Incre- QALYs QALYS Incre- LYs com- Incre- ICER ICER
test compara-  mental test Compar- mental LYs test arator mental (COSUQALY) (CoStILY)
tor costs ator QALYs p LYs
256244
Bargallo - 1260670124069 ¢ 1707 MXN/ LY
MXN MXN MXN o o gained
Rocha et NA NA NA 86043 706976 0.068 NA
al 2015122 (USD (UsSD (USD (USD
96605)906476) 129) 16914/
gained)
Berdunov
etal GBPA ¢ GBPA GBP -519 12.86 12.70 0.17 16.63 16.43 0.20 Dominant Dominant
202212 8 19673¢200625¢
Berdunov GBP GBP . .
etal o o - GBP-989 12.69 12.66 0.02 16.41 16.40 0.01 Dominant Dominant
2022128 23013¢24612%
Blohmer
etal EUR  EUR EUR-561 13.19 13.12 0.06 17.01 16.94 0.06 Dominant Dominant
5013138 19626¢190683(
Curtit et al EUR EUR EUR .
2023138 66655.690696¢-36412 14.84 145 0.337 19 19 0.376 Dominant NR
De Jon
EUR EUR EUR
22)2323' 14637¢27650¢¢-13612 N A NA N A N A N A N A NA N A
Hannou o
CAD CAD CAD CAD 746
252%‘4' 266971230647¢306496 27 9.66 0.04 NR NR NR QALY ga \R
LNO NPI  GBP GBP GBP 13.89 13.88 0.01 NR NR NR 1226725 NR
56474 406161 16313 ’ : ’
QALY ga
Harnan LNO NPI GBP GBP .
al 2971 11680610692EGBP 8¢12.73 12.74 -0.01 N R N R N R Domi nat NR
. GBP GBP .
L Ni13 13621212€JSZEGBP 6¢12.48 12.55 -0.07 N R N R N R Domi nat NR
Hol t e
2073% NR NR GBP -787 NA NA NA NA NA NA NA NA
Ibarrondo o
Healthcare per- EUR EUR EUR EUR 176
%g'olge spective 96835 806194 106641 47 14.7 0.09 NR NR NR QALY gained R
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Societal per-

spective 11673:126581 EUR -849 14.79 14.7 0.09 NR NR NR Dominant NR
Jahn et al EUR EUR EUR 156
2015137 15693c(13618¢ "R 11.54 11.08 NR NR NR NR QALY gained NR
Payer pe EUR
tive EUlRo 48¢ EUlRé 137 ESUzR45 11.32 11.16 0.17 14.60 14.42 0.18 26134. 3 NR
Katz et al : ) QALY gained
201538 Societal
. EUR EUR EUR - .
spective 126322126092 ¢ 60197 11.32 11.16 0.17 14.60 14.42 0.18 Dominant NR
Kip etal EUR EUR EUR 14.78 14.66 0.11 19.04 18.91 0.13 EUR 1190 S%Rs 08/
2015t 3@ 15620¢13697:16236 : ’ ’ : : ’ QALY gained gained
JPY JPY JPY JPY 384
condo et LNO 306553¢306280¢273062¢ 201 19.48 0.63 NR NR NR QALY gained R
al 2011t4@
JPY JPY JPY JPY 586
LN-/+ 36731¢306437¢294060; 1929 18.82 0.47 NR NR NR QALY gained R
Loncaster
. GBP GBP GBP
%?7145 For 136 patients 684066€¢840066-155069: NA NA NA NA NA NA NA NA
Heal t hca
f rs _Per \a NA EUR-59  Na NA NA NA NA NA NA NA
Lux et al or 2000 M
201814 2 wo men
Soci et al EUR-253
spective NA NA M NA NA NA NA NA NA NA NA
206000 w
Lux et al EUR EUR EUR -
2024142 15605:1906327406272 NA NA NA NA NA NA NA NA
Masucci
CAD CAD CAD - . .
gz)i“gl“ 54607(54650; 432 12.33 12.11 0.22 16.20 16.02 0.18 Dominant Dominant
Nerich et EUR EUR
al 2014145 36227 36355 EUR-128 NA NA NA NA NA NA NA NA
Ontario
;Lﬁp gséDﬁ bu stsD@ 5o USD686 1578 15.71 0.07 20.35 20.29 0.07 g N gailng ° R
202046
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Ozmen et

uUsbD usb

uUsbD

Uusb 762

UsbD

al 2019133 86568.306649.406919. 19.94 19.26 0.68 25.70 24.84 0.86 QALY gained EYOgZiir?eg ’
Pauldenet Per 1600 CAD CAD CAD 226
al 201347 tients 16.32 M 13.86 M NR 11,492 11,063 NR 14,841 14,311 NR QALY gained NR
Rojas et al uUsD uUsD USD - .
2023148 11607113644€26375 3.81 3.75 0.06 4.33 4.36 -0.03 Dominant NR
For the total EUR EUR
. population 7 99M 16.21M EUR 8.2M NA NA NA NA NA NA NA NA
Simons et
al 20241 4°
Per patient 55540 NR EéJQRlS NA NA NA NA NA NA NA NA
Tsoi etal CAD CAD CAD cAD 6306 AP
2010 5° 196747 15664546102 13663¢130657¢:0.065 13997 13933 0.064 QALY gained ga?n:dgll
Vander-
laan et al NR NR USD -384 NR NR 0.127 NR NR NR Dominant NR
2011152
Vataire et Societal per- EUR EUR EUR - . .
al 2012152 spective 12620¢12677¢ 56975 11.33 11.19 0.14 14.61 14.46 0.15 Dominant Dominant
Societal per-
spective includ- EUR EUR EUR - . .
ing productivity 13610¢14671¢16600. 11.33 11.19 0.14 14.61 14.46 0.15 Dominant Dominant
costs
Wang et al uUsD uUsD USD 626
2019153 28690(250600¢ R 8.939 8.875 NR NR NR NR QALY gained R
Ward et al GBP GBP GBP 2660
2013123 96094 606519 NR 13.54 13.44 NR NR NR NR QALY gained R

Abbreviations:

CAD = Canadian Dollar, EUR = euro, GBP = Great Britain Pound, ICER = incremental cost-effectiveness ratio, JPY = Japanese yen, LN = lymph node, LY = life year, M = million, MXN =

Mexican Peso, NA = not applicable, NPI = Nottingham Prognostic Index, NR = not reported, QALY = quality-adjusted life year, USD = United States dollar

Notes:

a = the study received funding from Exact Sciences or Genomic Health
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Table 52: Data extraction i MammaPrint

Costs QALYs LYs ICER
Reference Costs Incremen-  QALYs QALYS Incre- LYscom-  Incre- ICER ICER
Costs test compara- tal costs test Compara- mental LYs test arator mental (COSYQALY) (costLY)
tor tor QALYs P LYs
Chen e usb usbD usbD 22.54022.3150.225 23.07522.8590.216 930D 56932?67/
2010 1656141630681 16332 : : : ’ ' : QALY gagained
De Jon
et al 5$R1475$R504NR NA NA NA NA NA N A NA N A
20239 ’ '
MINDACT ITT GBP GBP
) GBP 96 GBP 7508 ~ 13.51 13.49 0.01 NR NR N R 1316482 NR
population 16760 QALY
MINDACT mAOL
Har nan . - GBP GBP GBP .
al 1971 glr%ﬁ-rl)’lsksub- 126727116313 16413 12.86 12.9 0. 04 NR NR N R Domi nat NR
MINDACT mAOL GBP GBP
low-risk sub- GBP 76 GBP 50 ~ 13.7 13.69 0.01 N R N R N R 41406202 NR
26410
group QALY
JPY JPY
Kondo JPY JPY JPY . N ~ .
al 2951 46025636793623163818'02 17.96 0.06 18.65 18.6 0.048 3087309468206
QALY ga LY gai
Heal t hcar
er's pers EUR 67
Lux e for 2060(NA NA M NA NA NA NA NA N A NA N A
201g —oomMmen
Soci et al EUR 91
tive for NA N A M NA NA NA NA NA N A NA N A
wWo me n
ontari USD usD USD 196
HTA gr 466494456590USD 9015.75 15.7 0.05 20.32 20.28 0.05 QALY gaNR
2027
. EUR EUR EUR .
Bel gi um 396571406626 16055 7.17 7.15 0.018 8.83 8. 85 N R Domi nan NR
Ret el EUR EUR EUR .
20 2% France 366353366611 16234 6. 36 6. 34 0.02 7.83 7.85 N R Domi nan NR
EUR EUR EUR .
Ger many 436483456361 16878 6.67 6. 65 0.019 8.21 8.23 N R Domi nan NR
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EUR EUR EUR .
Netherlar41658244613026548 7.17 7.15 0.019 8.83 8. 85 NR Domi nan NR
GBP 225
GBP GBP
UK T36711 136268 CBP 446.51 6.409 0.019 8.02 8. 03 N R QALY N R
gained
USD UsD UsDb .
us 10464010762625869 667 6.65 0.019 8.21 8. 23 N R Domi nan NR
Roj as f?? Usb USD554 3. 79 3.75 0.03 4.34 4.36 0.02 Dominan NR
A 58921306447
Seguz EUR EUR NR 18.35717.612NR 23.551 22. 688 NR EUR 16452557/
201w 166989156904 : : : : QALY ga  of oy
GBP 125
GBP GBP -
‘Z’Vg;% € 10601766408 NR ig;? ig"gg NR NR NR NR /5Q3A°L%58 NR
1067486066209 : : oained

Abbreviations:
EUR = euro, GBP = Great Britain Pound, ICER = incremental cost-effectiveness ratio, JPY = Japanese yen, ITT = intention-to-treat, LN = lymph node, LY = life year, M = million, mAOL = Modified
Adjuvant!Online, MINDACT = Microarray In Node negative Disease may Avoid ChemoTherapy, NA = not applicable, NR = not reported, QALY = quality-adjusted life year, USD = United States dollar

Notes

a = the study received funding from Exact Sciences or Genomic Health,
b = the study received funding from Agendia
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Table 53: Data extraction table

T EndoPredict

Costs QALYs LYs ICER
Costs QALYS Incre- Incre-
Reference Costs test  compara- lgfgi?én' th';LYS Compara-  mental LYs test L:faf;m- mental I(((::()ESTIQ ALY) LS;T/LY)
tor tor QALYs p LYs
Bl ank EUR EUR EUR o o .
20158 286987316699 26712 136173 1361690.004 16,974 17,006 NR Domi nan NR
Hannou CAD CAD CAD CAD 366
al 2992 2661962306476 206720 °- (4 92.66 0.08 NR NR NR QALY ga NR
; GBP
LNO NP1 Copp 65 GBP 46 CBP 13.85 13.84 0.01 NR NR NR 1476419 NR
16679
QALY ga
Har nan LNONPI>3.4 GBP GBP GBP GBP 4660
al 29071 1206612116224 10388 +2-71 12.68 0.03 NR NR NR QALY ga NR
; GBP GBP GBP GBP 2156
LN1i 3 146080126916 16164 12.52 12.46 0.05 N R NR N R QALY gaNR
Heal t hcar
er's pers EUR 38
Lux et for 2060CNA N A M NA NA NA NA NA N A N A N A
2019 —Homen
Soci et al EUR 47
tive for NA NA M NA NA NA NA NA N A NA N A
wo men
. EUR EUR EUR
For 82 patients 968627160816113650NA NA NA NA NA NA NA NA
Neusse
al 2922 EUR
Per patient NA N A 1 384 NA NA NA NA NA NA NA NA
Ontari A
UusSD UusSD USD 1064
g'(l)’g(begrw 476144466960USD 1815. 45 15.33 0.12 19. 95 19.81 0.14 QALYai n N R

Abbreviations:

CAD = Canadian Dollar, EUR = Euro, GBP = Great Britain Pound, ICER = incremental cost-effectiveness ratio, LN = lymph node, LY = life year, M = million, NA = not applicable, NPI = Nottingham

Prognostic Index, NR = not reported, QALY = quality-adjusted life year, USD = United States dollar

Notes

a = the study received funding from Exact Sciences or Genomic Health,
¢ = the study received funding from Myriad Genetics
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Table 54: Data extraction i Prosigna

Costs QALYs LYs ICER
Costs QALYS Incre- Incre-
Reference Costs test  compara- lgfgi?én' th';LYS Compara-  mental LYs test L:faf;m- mental I(((::()ESTIQ ALY) LS;T/LY)
tor tor QALYs p LYs
Hannou CAD CAD CAD CAD 486
al 2992 26064682306476206992 °- (2 9.66 0.06 NR NR NR QALY ga NR
LNO NPI (GBP . GBP GBP 916
66201 GBP 4016884 13.87 13.84 0.02 NR NR NR QALY gaNR
Har nan LNONPI>3.4 GBP GBP GBP GBP 2660
al 29071 1303301106644 10686 +2-65 12.59 0.06 NR NR NR QALY ga NR
. GBP GBP GBP GBP 286
LN1i 3 156172136236 16936 12.47 12. 4 0.07 NR NR NR QALY gaNR
Hequet EUR
al 2992 NR NR 5.485 NA NA NA NA NA NA NA NA
Heal t hcar
er's pers EUR 9¢C
Lux et for 2060(NA NA M NA NA NA N A NA N A NA N A
2019 —Homen
Soci et al EUR 2¢
tive for NA N A M NA NA NA NA NA N A NA N A
wo men
Ontari
HTA gr . US? USP UsSb33115.48 15.33 0.15 19.99 19.81 0.18 Domi nan NR
20 34F 4666304606960

Abbreviations:
CAD = Canadian Dollar, EUR = Euro, GBP = Great Britain Pound, ICER = incremental cost-effectiveness ratio, LN = lymph node, LY = life year, M = million, NA = not applicable, NPl = Nottingham
Prognostic Index, NR = not reported, QALY = quality-adjusted life year, USD = United States dollar

Notes:
a = the study received funding from Exact Sciences or Genomic Health
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7.2.4 Findings costs
Costs findings are described in detail in Chapter 7.1.5.16.

7.2.5 Findings cost -effectiveness
7.2.5.1 Results de-novo economic model
7.25.1.1 Base case results

Oncotype DX

The addition of Oncotype DX to conventional testing is expected to result in very small incremental
effects on health outcomes, which can be positive or negative, depending on the clinical risk in the
population assessed. Overall, the costs for the Oncotype DX test are the largest incremental cost
component. Use of Oncotype DX results in lower costs for adjuvant chemotherapy. In the LN1-3
population the costs savings for adjuvant chemotherapy outweigh the costs for the test, resulting
in a cost-saving. In the other populations the use of Oncotype DX led to an increase in costs. In the
LO NPI O 3.4 population, the costs for both
metastatic disease were lower for Oncotype DX. This might seem counterintuitive but is the result
of the additional prognostic ability of Oncotype DX over conventional testing. Although the total use
of adjuvant chemotherapy is lower following Oncotype DX (resulting in lower chemotherapy costs),
the probability to receive adjuvant chemotherapy for patients classified as intermediate or high
genomic risk is higher than following conventional testing (see Chapter 7.1.5.14). As a result, the
recurrence risk of the population receiving adjuvant chemotherapy following Oncotype DX is higher
compared to that following conventional testing. This results in a larger absolute effect of chemo-
therapy and thus a lower recurrence rate and lower metastatic disease costs. In the intermediate
clinical risk population and the population as a whole, Oncotype DX resulted in an increase in costs
and a reduction in health outcomes and was therefore dominated by conventional testing. In the
low clinical risk population, Oncotype DX resulted in an increase in costs and health outcomes,
resulting in an incremental cost-e f f ect i veness r at i440 pdr QALE Bainedolf
the intermediate clinical risk population, Oncotype DX resulted in a decrease in both costs and
health outcomes, resulting in an ICER of CHF 3 0 6 &dvdd per QALY forgone.

Table 55: Base case cost -effectiveness results for Oncotype DX

Popul ati on: LO NPI O 3.4
Conventional Multi-gerpeessiorDifference
Tot al costs (Ct 181: 1®37 37 2 ¢
Endocrine ther 363! 3631 1
Adjuvant chemc 1® 8 < 1® 4 ¢ -38
Clinica-upfollc 5661 566! 3
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Local recurrer 58 56 -2
Met astatic dis 264! 20631 -86
AML 72 '6 8 -4
Mul tigene test 0 368! 368!
Life years 12.: 12.. 0.0
QALYs 10. ¢ 10. ¢ 0.0
I CER 5284¢
Popul ation: LO NPI > 3.4
Conventional Multi-gepeessiorDifference
Total costs (Ct 3@3cC 38 7¢ 34¢
Endocrine ther 362 362 -3
Adj uvant chemc 1@®@57 6@ 4 ¢ -3® 1 ¢
Clinica-upfollc 56 3. 56 3. -7
Local recurrer 27¢C 27¢€ 6
Met astatic dis 1165 1167 26:
AML 40z 25z -15¢C
Mul tigene test 368! 368!
Life years 11. - 11. . 0.0
QALYs 9.3 9.3 0.0
I CER Domi na
Popul ati-8n: LN1
Conventional Multi-gepeessiorDifference
Tot al costs (Ct 3@IE 3®8¢ 907
Endocrine ther 3@ 2¢ 362 -8
Adj uvant c¢hemc 186 2¢ 9@ 8 7 54 3¢
Clinicabupfollc 5& 9 ( 562" -19
Local recurrer 30: 317 14
Met astatic dis 18877 1364 60C
A ML 57¢€ 36¢ -20¢
Mul tigene test 0 368! 368!
Life years 113.1 11. . -004
QALYs 921 9.1 -003
I CER 3069
Totmdpul ati on
Conventional Multi-grpeessiorDifference
Total costs (Ct 2®mA4ct 287 2® 27
Endocrine ther 3B 2¢C 363 -1
Adj uvant <c¢hemc 64 1 € 42 51 -18 6 ¢
Clinicabupfollc 56 11 565: -3
Local recurrer 157 16¢C 3
Met astatic dis 6® 9 ¢ 68 1 ¢ 121
AML 24¢ 16¢ -7 8
Mul tigene test 0 368! 368!
Life years 118.8 11. ¢ 0.0
QALYs 973 9.7 0
I CER Domi na
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MammaPrint

The addition of MammaPrint to conventional testing is expected to result in very small incremental
effects on health outcomes, which can be positive or negative, depending on the clinical risk in the
population assessed. The costs for the MammaPrint test are the largest incremental cost compo-
nent in the low clinical risk population and the population as a whole. Use of MammaPrint results
in lower costs for adjuvant chemotherapy. In the Adjuvant!Online low population, costs for both
chemotherapy and metastatic disease are lower. This is the result of a reduction in the number of
patients receiving adjuvant chemotherapy in this population as a whole, but an increase in adjuvant
chemotherapy in patients with high genomic risk (and therefore high recurrence risk). In the high
clinical risk population, the costs savings for adjuvant chemotherapy outweigh the costs for the test,
resulting in a cost-saving. In the population with low Adjuvant!Online risk, adding MammaPrint to
conventional testing resulted in a higher cost and higher health outcomes, resulting in an ICER of
CHF 189®04 per QALY gained. In the population with high Adjuvant!Online risk, it led to a reduction
in costs and reduced health outcomes, resulting in an ICER of CHF 214&10 saved per QALY
forgone. In the whole population, incremental cost and health outcomes were both negative, result-
ing in an ICER of CHF 246@40 saved per QALY forgone.

Table 56: Base case cost -effectiveness results for MammaPrint

Popul ation: Adjuvant! Online Low

Conventional Multi-gepeessiorDifference
Total costs (Ct 1@7¢ 1®2: 1 4 ¢
Endocrine ther 3B 71 3B 7z 1
Adj uvant c¢hemc 30 4 ¢ 2B 2 € -ld 1 ¢
Clinicabupfollc 56 3 € 56 3 ¢ 3
Local recurrer 77 76 -2
Met astatic dis 32 91 3@ 27 -6 4
A ML 15¢ 111 -4 9
Mul tigene test 0 2® 6 ¢ 28 6 ¢
Life years 1229 1229 001
QALYSs 10. ¢ 10. ( 0.0
I CER 1880 ¢

Popul ation: Adjuvant! Online High

Conventional Multi-gerpeessiorDifference
Tot al costs (Ct 3@®67 3% 9C -3@ 7 €
Endocrine ther 3® 9¢ 3@ 8 ¢ -6
Adj uvant <c¢hemc 1®8: 1811 68 7 1
Clinica-upfollc 5@ 5 ( 5@ 3 ¢ -14
Local recurrer 19¢ 21¢C 12
Met astatic dis 8a 1 : 8® 2 : 51¢C
A ML 73z 45¢E 277
Mul tigene test 0 2® 6 ¢ 2® 6 ¢
Life years 117 1167 -0.0 3
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QALYSs 956 954 -0.0 2
I CER 2181
Tot al popul ati on
Conventional Multi-gerpeessiorDifference
Total costs (Ct 2@ 9: 2821 -87:
Endocrine ther 3B 3: 3B 3 ¢C -2
Adj uvant <c¢hemc 1@77 68® 7 ¢ 389 ¢
Clinicaupfollc 56 4 : 5& 37 -6
Local recurrer 13¢ 14¢: 5
Metastatic dis 58 57 6® 8 ( 22:¢
AML 4 4¢ 28: 163
Mul tigene test 0 28 6 ¢ 28 6 ¢
Lifyears 1194 1193 -001
QALYs 9.7 8 9.7 8 0. 0
I CER 24@ 4 (
EndoPredict

The addition of EndoPredict to conventional testing is expected to result in very small incremental

health benefits. Costs for the EndoPredict test and for adjuvant chemotherapy are the most relevant

cost categories contributing to the difference in costs between both alternatives. In all populations,

the use of (and costs for) adjuvant chemotherapy increase, and costs for metastatic disease are

reduced following EndoPredict. This effect is most prominent in the LN1-3 population. Adding En-

doPredict to conventional testing led to an increase in both total costs and health outcomes in all

populations assessed. In the population as a whole, the ICER of EndoPredict compared to con-

ventional testing is CHF 9 6 6 2 3 ®AL) gained, with a more favourable ICER observed in the
high-risk population (CHF 4 7 6 $& RALY gained).

Table 57: Base case cost -effectiveness results for EndoPredict

Popul ati on:

LO NPI O

3.

4

Conventional

Mul ti-grpeessiorDifference

Total costs (Ct 1&7: 188¢ 18 1¢
Endocrine ther 363" 303! 2
Adj uvant <c¢hemc 1% 8 < 18 6 ¢ 187
Clinica-upfollc 566! 566! 4
Local recurrer 6 4 61 -3
Met astatic dis 2067 20661 118
AML 72 77 5
Mul tigene test 0 167: 167:
Life years 12. 12, 0.0
QALYSs 10. ¢ 10. ¢ 0.0
I CER 2189 (
Popul ati on: LO NPI > 3.4
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Conventional Multi-gerpeessiorDifference

Tot al costs (Ct 3BOE 36 8¢ 44 7 ¢
Endocrine ther 362 362! 10
Adj uvant c¢hemc 1@®d5¢ 1®d1: 28 5 ¢
Clinicablupfollc 5063 563 23
Local recurrer 28: 2671 -15
Metastatic dis 1260 1163 -6 4¢
A ML 401 512 112
Mul tigene test 0 173 167:
Life years 11. - 11. . 0.0
QALYs 9.3 9.3 0.0
I CER 9& 57

Popul ati-8n: LN1

Conventional Multi-grpeessiorDifference

Tot al costs (Ct 38 6: 4R 2¢€ 37 6 ¢
Endocrine ther 3R 1¢ 32 31 18
Adj uvant <c¢hemc 1861 ¢ 1®0: 2® 8 ¢
Clinicabupfollc 5@ 6 58 0 ¢ 41
Local recurrer 317 291 25
Metastatic dis 1877 188¢ -1® 8 ¢
AML 57: 67¢ 101
Mul tigene test 0 173 167:
Life years 112.5 113.5 009
QALYs 916 9.2 008
I CER 488t
Tot al popul ati on

Conventional Multi-grpeessiorDifference

Tot al costs (Ct 21t 2®1¢ 28 0 ¢
Endocrine ther 3B 1¢ 3063 7
Adjuvant <c¢hemc 6d 1 ¢ 7% 3 € 1@ 2 ¢
Clinicablupfollc 5@ 9 ¢ 56 1 ¢ 15
Local recurrer 16¢ 15¢ -10
Met astatic dis ® 77 6® 5 ¢ 41¢
AML 24¢ 29¢€ 51
Mul tigene test 0 167: 1§ 3 ¢
Life years 118.4 11. ¢ 004
QALYs 970 9.7 003
I CER 96062

Prosigna

The addition of Prosigna to conventional testing is expected to result in very small incremental

health benefits. Larger effects on health outcomes are observed in populations with higher clinical

risk (e.g. +0.06 QALY inthe LN1-3 popul ati on, versus +0.01 QALY in
Adding Prosigna to conventional testing is expected to result in an increase in costs, with the cost

for the Prosigna test being the main contributor to the cost increase. Inthe L 0 N B.4 pofulation,
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costs for both chemotherapy and metastatic disease are lower. This is the result of a reduction in
the number of patients receiving adjuvant chemotherapy in this population as a whole, but an in-
crease in adjuvant chemotherapy in patients with high genomic risk (and therefore high recurrence
risk). In the LN1-3 population, a substantial increase in the use of adjuvant chemotherapy following
testing with Prosigna contributes to the total incremental costs. Adding Prosigna to conventional
testing led to an increase in both costs and health outcomes in all populations assessed. In the
population as a whole, the ICER of Prosigna compared to conventional testingis CHF 7 2 6 & 5
QALY gained, with more favourable ICERs observed in the intermediate and high-risk populations
(CHF 37®66 and CHF 75 6 1peIi0QALY gained, respectively).

Table 58: Base case cost -effectiveness results for Prosigna

Popul ation: LO NPI O 3.4

Conventional Multi-grpeessiorDifference
Tot al (cOHR)s 13064 1®3:2 1&® O ¢
Endocrine ther 3063 3B 8 < 2
Adj uvant <c¢hemc 166! 1@ 7 C 213
Clinicablupfollc 566! 5® 6 ¢ 5
Local recurrer 60 57 -3
Met astatic dis 265" 2@ 3 ¢ -13¢
AML 72 59 -13
Mul tigene test 0 1® 6 1 1® 6 1
Life years 12.: 12. . 0.0
QALYSs 10. ¢ 10. ( 0.0
I CER 13@0¢

Popul ati on: LO NPI > 3.4

Conventional Multi-grpeessiorDifference

Tot al costs (Ct 3260 3&H4¢ 1® 3 ¢
Endocrine ther 362; 32 3¢ 9
Adj uvant c¢hemc 1060 1@ 37 18¢
Clinica-upfollc 562! 58 1 & 21
Local recurrer 29¢ 281 -12
Met astatic dis 12067 1221 521
A ML 39¢ 39: -5
Mul ti gene test 0 1® 6 1 1® 6 1
Liyears 11. ¢ 11 3. 0.0
QALYs 9.2 9.2 0.0
I CER 3769
Popul ati-8n: LN1

Conventional Multi-gerpeessiorDifference
Tot al costs (Ct 3860 4 BIE AB 7
Endocrine ther 362! 32 2¢C 15
Adj uvant <c¢hemc 14066 181: 3B 9 ¢
Clinica-upfollc 562. 5@ 7 ¢ 35
Local recurrer 33¢C 30¢ 22
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Met astatic di s 1460 180¢ 94¢

AML 57¢C 70¢€ 13¢
Mul tigene test 0 4BOE 48 7 :
Life years 112.0 112 008
QALYs 911 9.1 006
I CER 75061
Total population

Conventional Multi-gepeessiorDifference
Total costs (Ct 22066 24 47 24 21
Endocrine ther 3631 3B1¢E 6
Adj uvant chemc 661 66 2 1 50¢
Clinicablupfollc 564: 5& 0 ¢ 14
Local recurrer 171 16¢ -9
Met astatic dis 70631 6® 2 ¢ 37¢
AML 241 25¢€ 12
Mul tigene test 0 1® 6 1 1® 6 1
Life years 118.2 11. ¢ 0.0
QALYs 96 8 9.7 003
I CER 72066

7.2.5.1.2 Scenario analyses

The results for the scenario analysis of Oncotype DX, MammaPrint, EndoPredict, and Prosigna are
shown in Table 59, Table 60, Table 61, and Table 62, respectively. See Chapter 7.1.5.17.2 for a
detailed description of these scenarios. In general, scenarios without discounting resulted in more
favourable ICERs, as did scenarios with shorter time horizons. The scenario exploring additional
predictive ability of conventional testing resulted in worse outcomes compared to the base case for
all test (lower ICERs for EndoPredict and Prosigna, dominated by conventional testing for
MammaPrint, and an increase in health losses for Oncotype DX). On the contrary, using the NKRS
data for adjuvant chemotherapy probabilities following multigene-expression testing resulted in im-
proved cost-effectiveness results. When predictive ability of multigene-expression tests was in-
cluded, all tests were either cost-effective or dominant compared to conventional testing. Excluding

the costs and effects associated with local recurrence had a negligible impact on the ICER.

Table 59: Results of the scenario analyses for Oncotype DX

Tot al popul ati o LO NPI > 3.4 popu

venti Multi-gxe+ Di ffer Conventi Mul t i-egxe-r Di ffere
testing pressiol testing pressior
Base case

Total cos' 226045 246072 26027 3006830 316175 345
QALYs 9.73 9.73 0.00 9. 34 9.33 -0.01

o
=}

I CER Domi nat ed Domi nat ed

Scenardiosclaunctosrtast eand effects 0%
Tot al cos 2878 2@ 13 20 35 324 3@d94 370
QALYs 18. 49 18.8 -0.01 17. 46 17. 43 -0.03
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I CER Domi nat ed Domi nat ed

Scenardios 2auncto srtast eand effects 5%

Total cos'2@59 2881 2® 2 2 2851 2&80 329
QALYSs 7.14 7.14 0.00 6.90 6.90 0.00
| CER Dominat ed Domi nat ed

Scenartiioheé8ri zon 5 years

Tot al cos 1413 1602 1® 89 1#10 1656 246
QALYs 3.53 3.54 0. 00 350 3.51 0.01
I CER 71813 4@52
Scenad i bhmei zon 10 years

Tot al cos 1@01 2814 2® 13 2802 2603 301
QALYs 6. 00 6. 00 0. 00 5.89 5.89 0. 00
I CER 12 489 4 11®55

Scenasti bi me horizon 20 years

Totadsts (219 2&54 2® 35 3@76 3@®34 358
QALYSs 8.72 8. 72 0. 00 8. 42 8. 41 000

I CER Domi nated Domi nat ed
Scenariimpréoved predictive ability of conventional testi
Total cos' ' 2®24 2872 2® 4 8 3@09 3875 366
QALYs 9.74 9.73 0.01 9. 34 9.33 -0.01

I CER Domi nated Domi nat ed
Scenarproob/fabi l ity to receive adjuvant chemotherapy basce
Total cos: 2845 2884 1® 39 3@30 3®@29 501
QALYs 9.73 9.72 -0.01 9. 34 9.32 -0.02

I CER Domi nated 29546

Scenaripr@dictive abekptgesefomutesgenacl uded

Total cos' 2486 2®H56 1870 3®41 2@ 32 1410
QALYs 9. 72 9. 77 0.05 9. 34 9. 45 0.11
| CER 2@00 Domi nant

Scenar:i oT-deOv el Oncotype DX base@dLIpoRuP@NDBR)dat a
Total co0os1346817 276797 76019

QALYs 9.37 9. 46 0.09

I CER Domi nant

ScenariCosdkmd effects of | ocal recurrence excluded
Tot al cos 2®B88 2®12 2® 25 306560 306898 338
QALYs 973 973 000 934 933 0.01
I CER Domi nat ed Domi nat ed
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Table 60: Results of the scenario analyses for MammaPrint

Total popul ation
Conventional Mul t i-gxmrees:Di fference
test
Base case
Total costs 2@93 2821 872
QALYSs 10. 07 10. 07 0.01
I CER 2484 0
Scenario 1: dios¢csumindr aféd ects 0%
Total costs 2@®53 2886 -867
QALYSs 183 181 -0.0 2
I CER 4@®23
Scenario 2: dios¢cosumindr aféd ects 5%
Total costs 2&96 2& 18 878
QALYSs 717 717 0. 00
| CER Domi nant
Scenarioh8ri gzbme5 years
Total costs 196029 186101 928
QALYs 3.53 3.54 0.01
| CER Domi nant
ScenariohdrigzbmelO years
Total costs 236465 2206577 -888
QALYs 6. 00 6.0 1 0.00
I CER Domi nant
Scenario 5: time horizon 20 years
Total costs 2863 209 8514
QALYSs 8.7 6 8.7 6 0. 00
I CER 59@89
Scenario 6: improvedcopmeaentcitoval atbedtiitiyg of
Total costs 2®95 221 274
QALYSs 9.7 9 9.7 8 -001
I CER 3&®76
Scenarddj Bvant chemotherapy rates foll owing Mamn
Total costs 266193 246602 16591
QALYs 9.78 9. 78 0,01
I CER 3016299

Scenaripr@edictive abekptesefomutesgenacluded

Total costs 2606296 256378 918

QALYs 9.78 9. 78 0.00

I CER Domi nant

Scenar:i oColsIlitas ef fects of | ocal recurrence exclud
Total costs 2606055 256178 877

QALYs 9 .97 9 .87 0.00

I CER 25006440
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Table 61: Results of the scenario analyses for EndoPredict

Tot al

popul ati o

LO

NP I >

3.

4 popu

Conventi Multi-geDiffer Conventi Mul t i-egxe-r Di ffere

testing express testing pressior
test

Base case
Total co0s:12206415 256218 26803 3106305 350484 46179
QALYs 9.70 9.73 0.03 9.30 9. 34 0.04
I CER 9606233 996557
Scenario 1: discount rate costs and effects 0%
Total cos: 2869 2&60 2691 3657 4@79 4® 2 3
QALYSs 18. 41 18. 49 0.08 17. 36 17.47 0.12
I CER 314 3843
Scenario 2: discount rate costs and effects 5%
Total cos' 2@®71 2%28 2857 2&50 306 4257
QALYSs 7.12 7.14 0.02 6. 88 6.9 0.02
I CER 17816 18&04
Scenario 3: time horizon 5 years
Total cos ' 14&00 1575 M 75 117 24891 45 7 4
QALYs 3.53 3.53 0.00 3.50 3.50 0.00
I CER Domi nat ed Domi nat ed
Scenario 4: time horizon 10 years
Total cos' 1@®22 2®262 2® 40 2@®80 3@53 487 4
QALYs 5.99 5.99 0.01 5.88 5.88 0.01
I CER 45®58 5335
Scenario 5: time horizon 20 years
Total cos ' 2B74 2885 2811 3@31 3®18 44 8 6
QALYs 8.70 8.72 0.02 8.39 8. 42 0.03
I CER 12843 13853
Scenari o 6:priemdprcovievde abil ity of conventional testing
Total cos128B72 2®18 28 46 3®52 36884 42 31
QALYs 9.71 9.73 0.03 9.3 9. 34 0.04
I CER 11832 11®@05
Scenario 7: probability to receive adjuvant chemother:e
Tot al (cOHE 2215 2B77 -1® 3 8 3BO5 2802 2% 0 3
QALYs 9.7 9.69 -0.02 9.3 9.27 0. 03
I CER 6862 98 41
Scenaripr@edictive abekptesefomutesgenacluded
Total cos ' 2®52 2889 1837 3®51 3IB79 1828
QALYs 9.73 9. 84 0.11 9. 36 9.6 0.24
I CER 1&79 7® 89
Scenar:i oColsIlitas ef fects of | ocal recurrence excluded
Total co0s'12206249 250061 20812 316023 356217 46194
QALYs 9.7 9.73 0.03 9.3 9. 34 0.04
I CER %6757 1023
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Table 62: Results of the scenario analyses for Prosigna

Tot al

popul ati o

LO

NP I > 3.

4 popul

Conventi Multiax- Di ffer

Conventi

Mul t i-eggxe-n Di f f er e

testing pressiol testing pression
Base case
Total cos: 2206625 2406747 26121 3260011 3306649 16638
QALYs 9.68 9.71 0.03 9. 24 9.28 0.04
I CER 726635 376966
Scenario 1: discount rate costs and effects 0%
Total cos'2@33 2845 2012 3B69 3847 1@ 78
QALYs 186 184 0.0 8 17. 2 17. 31 0.11
| CER 2633 1856
Scenario 2: discount rate costs and effects 5%
Total cos' 2@53 28028 2175 29354 3®M69 1§ 15
QALYs 7.11 7.12 0.02 6. 84 6.87 0.03
I CER 12706448 6 @388
Scenario 3: time horizon 5 years
Total cos' 146571 166952 26381 196719 216731 26013
QALYs 3.53 3.53 0.00 3.50 3.50 0.00
| CER 168526337 7056984
Scenario 4: time horizon 10 years
Total cos: 196477 2% 29 2252 266551 286377 16826
QALYs 5.98 5.99 0.01 5.86 5.87 0.01
I CER 2876104 14606631
Scenario 5: time horizon 20 years
Total c0s1226280 246414 26134 316417 336075 16659
QALYs 8.68 8 .07 0.02 8. 34 8.37 0.03
I CER 956325 496749
Scenario 6: improved predictive ability of conventional
Tot al c0s 226577 2406747 26170 316911 3306649 16738
QALYs 9.69 9.71 0.03 9. 24 9.28 0.014
| CER 856815 496399
Scenario 7: probability to receive adjuvant chemotherap
Total cos' 226625 2106766 860 326011 296603 206408
QALYs 9.68 9.67 0.01 9. 24 9.22 0. 02
I CER 726783 1516924
Scenaripr@dictive abekptegsefomutesgenacluded
Total cos'1 2206069 2306507 16438 300636 300647 11
QALYs 9.73 9.82 0.09 9. 35 9.53 0.18
I CER 1605 6 2
Scenar:i oColsItas ef fectrecafr rlemmcael excl uded
Total cos:1220454 2406584 26130 316712 336362 16650
QALYs 9.68 9.71 0.02 9. 24 9.28 0.014
I CER 736061 386311
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7.2.5.1.3 One-way deterministic sensitivity analysis

In the deterministic one-way sensitivity analysis all model parameters are increased and decreased
by 20% from their base case value. Due to the very small incremental effects and possibility to
become dominant, the ICERs can vary drastically due to changes in input parameters. Therefore,
the results of the one-way sensitivity analysis are shown for incremental total costs and effects

separately.

Oncotype DX

Figure 5 and Figure 6 show the tornado diagrams for incremental costs and effects, respectively,
for the one-way sensitivity analysis for Oncotype DX. The model results are particularly sensitive
to changes in the probability that adjuvant chemotherapy is used. This is foremost the case for
changes in adjuvant chemotherapy use in the intermediate and high clinical risk populations under
conventional testing, and to a lesser extent so for the use of adjuvant chemotherapy in the genomic
risk groups under Oncotype DX testing. Furthermore, incremental costs estimates are highly sen-

sitive to changes in the costs of adjuvant chemotherapy.

Figure 5: Tornado plot of one -way sensitivity analysis results on incremental costs for Oncotype DX
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2250 2500
Incremental costs (CHF)

1500 1750

The modelled health effects are particularly sensitive to changes in the recurrence risk under en-
docrine therapy only (i.e. DMFI estimates) and the effects of adjuvant chemotherapy on recurrence.
Changes in the probability of using adjuvant chemotherapy both under conventional testing (in

particular in the intermediate and high clinical risk populations) as well as under Oncotype DX
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testing also have a considerable impact on the results. Changes in the utilities of transient health
states (i.e. recurrence free, metastatic disease, and AML), in the disutility of short-term adjuvant
chemotherapy AEs, and in the disutility of local recurrence have relatively little effect on the out-

comes.

Figure 6: Tornado plot of one -way sensitivity analysis results on incremental effects for Oncotype DX
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Incremental effects (QALY)

MammaPrint

Figure 7 and Figure 8 show the tornado diagrams for incremental costs and effects, respectively,
for the one-way sensitivity analysis for MammaPrint. The model results are particularly sensitive to
changes in the probability that adjuvant chemotherapy is used. This is the case for changes in
adjuvant chemotherapy use in the high clinical risk population under conventional testing, and to a
lesser extent so for the use of adjuvant chemotherapy in the high genomic risk group under
MammaPrint testing. Furthermore, incremental costs estimates are highly sensitive to changes in

the costs of adjuvant chemotherapy.
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Figure 7: Tornado plot of one -way sensitivity analysis results on incremental costs for MammaPrint
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The modelled health effects are particularly sensitive to changes in the probability that adjuvant
chemotherapy is used in the clinical high-risk population under conventional testing, and to a lesser
extent to the probability that adjuvant chemotherapy is used in the high genomic risk group under
MammaPrint testing. Furthermore, the health effect outcomes are sensitive to changes in the re-
currence risk under endocrine therapy only and the effects of adjuvant chemotherapy on recur-

rence.
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Figure 8: Tornado plot of one -way sensitivity analysis results on incremental effects for MammaPrint
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EndoPredict

Figure 9 and Figure 10 show the tornado diagrams for incremental costs and effects, respectively,
for the one-way sensitivity analysis for EndoPredict. The model outcomes are particularly sensitive
to changes in the probability that adjuvant chemotherapy is used in the high genomic risk group
under EndoPredict testing. To a lesser extent, model outcomes are sensitive to changes in adjuvant
chemotherapy use in the intermediate and high clinical risk populations under conventional testing,
the costs of adjuvant chemotherapy, and the recurrence risk under both endocrine therapy only

and adjuvant chemotherapy.
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Figure 9: Tornado plot of one -way sensitivity analysis results on incremental costs for EndoPredict
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The modelled health effects are particularly sensitive to changes in the recurrence risk under en-
docrine therapy only and the effects of adjuvant chemotherapy on recurrence. To a slightly lesser
extent, the outcomes are sensitive to changes in the probability of using adjuvant chemotherapy in
the genomic high-risk group under EndoPredict testing, as well as in the intermediate and high
clinical risk populations under conventional testing. Changes in the utilities of transient health states

(i.e. recurrence free, metastatic disease, and AML) also have a considerable impact on the results.
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Figure 10: Tornado plot of one -way sensitivity analysis results on incremental effects for EndoPredict
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Prosigna

Figure 11 and Figure 12 show the tornado diagrams for incremental costs and effects, respec-
tively, for the one-way sensitivity analysis for Prosigna. The model outcomes are particularly sen-
sitive to changes in the probability that adjuvant chemotherapy is used in the high genomic risk
group under Prosigna testing. To a lesser extent, model outcomes are sensitive to changes in
adjuvant chemotherapy use in the intermediate and high clinical risk populations under conven-
tional testing, and the intermediate genomic risk group under Prosigna testing. Finally, the model
outcomes are somewhat sensitive to changes in the recurrence risk under both endocrine therapy
only and adjuvant chemotherapy.
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Figure 11: Tornado plot of one -way sensitivity analysis results on incremental costs for Prosigna
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The modelled health effects are particularly sensitive to changes in the recurrence risk under en-
docrine therapy only and the effects of adjuvant chemotherapy on recurrence. To a slightly lesser
extent, the outcomes are sensitive to changes in the probability of using adjuvant chemotherapy in
the genomic high-risk group under Prosigna testing, as well as in the intermediate and high clinical
risk populations under conventional testing. Changes in the utilities of transient health states (i.e.

recurrence free, metastatic disease, and AML) also have a considerable impact on the results.
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Figure 12: Tornado plot of one -way sensitivity analysis results on incremental effects for Prosigna
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7.2.5.1.4 Probabilistic sensitivity analysis

Oncotype DX

Mean incremental costs in the probabilistic analysis for Oncotype DX were CHF 2 @8 (95% CI: -
8&®02, 7 @3) and mean incremental effects 0.00 QALY (95% CI. -0.07, 0.06). The cost-effective-
ness plane of 5000 iterations of the probabilistic sensitivity analysis for Oncotype DX in the total
population is shown in Figure 13. The results end up in all 4 quadrants of the cost-effectiveness
plane, meaning that it is uncertain whether the use of Oncotype DX will result in a gain or loss in
health effects, and in an increase or decrease in costs. However, in 83.0% of iterations Oncotype
DX resulted in higher costs. Oncotype DX was more costly and less effective than conventional
testing in 46.0% of iterations, while it was dominant in 6.6% of iterations. There is a 17.0% proba-
bility that Oncotype DX is cost-effective at a WTP of CHF 0 (Figure 14). This increases to 29.7%
at a WTP of CHF 5006000. I't shoul d be 4dqegdrantsi n mi nd
of the cost-effectiveness plane, the cost-effectiveness acceptability curve (CEAC) depicts the

probability of begin cost-effective at equal willingness to pay and willingness to accept levels.
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Figure 13: Cost-effectiveness plane for Oncotype DX (total population) . Each iteration is depicted by a
blue dot. The dashed line depicts a theoretical wi | | i ngness to pay threshold of CHF
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Figure 14: Cost-effectiveness acceptability curve for Oncotype DX (total population)
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The cost-effectiveness plane of 5000 iterations of the probabilistic sensitivity analysis for Oncotype
DX in the intermediate clinical risk population (LO NPI > 3.4) are shown in Figure 15. Mean incre-
mental costs were CHF 327 (95% CI: -9 6 6, @ $9), and mean incremental effects were -0.01
QALY (95% CI: -0.15, 0.14). The results end up in all 4 quadrants of the cost-effectiveness plane,
meaning that it is uncertain whether the use of Oncotype DX in this population will result in a gain
or loss in health effects, and in an increase or decrease in costs. There is a 46.0% probability that

Oncotype DX is cost-effective at a WTP of CHF 0 (Figure 16). This decreases to 31.6% ata WTP/
WTA of CHF 8 4@0.

Figure 15: Cost -effectiveness plane for Oncotype DX (intermediate clinical risk population). Each iteration
is depicted by a blue dot. The dashed line depicts a theoretical willingness to pay threshold of CHF
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Figure 16: Cost -effectiveness acceptability curve for Oncotype DX (intermediate clinical risk population)
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MammaPrint

Mean incremental costs in the probabilistic analysis for MammaPrint were CHF -749 (95% CI: -
1 88,9 6 2 a2l mean incremental effects 0.00 QALY (95% CI: -0.10, 0.11). The cost-effective-
ness plane of 5000 iterations of the probabilistic sensitivity analysis for MammaPrint is shown in
Figure 17. The results end up in all 4 quadrants of the cost-effectiveness plane, meaning that it is
uncertain whether the use of MammaPrint will result in a gain or loss in health effects, and in an
increase or decrease in costs. Overall, 43.9% of iterations resulted in a cost increase, and 43.1%
of iterations in a QALY increase. There is a 56.1% probability that MammaPrint is cost-effective at
a WTP of CHF 0, which is also the highest probability of MammaPrint being cost-effective over the
range of evaluated WTP values. (Figure 18). MammaPerint is least likely to be cost effective at a
WTP of CHF 34®00 (41.3%).
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Figure 17: Cost -effectiveness plane for MammaPrint. Each iteration is depicted by a blue dot. The dashed
line depicts a theoretical wi | | i ngness to pay threshold of CHF 1006000 per
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Figure 18: Cost -effectiveness acceptability curve for MammaPrint
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EndoPredict

Mean incremental costs in the probabilistic analysis for EndoPredict were CHF 2 678 (95% CI: -
8 6 2, 1 1695) and mean incremental effects 0.03 QALY (95% CI: -0.05, 0.14). The cost-effective-
ness plane of 5000 iterations of the probabilistic sensitivity analysis for EndoPredict in the total
population is shown in Figure 19. The results end up in all 4 quadrants of the cost-effectiveness
plane, meaning that it is uncertain whether the use of EndoPredict will result in a gain or loss in
health effects, and in an increase or decrease in costs. However, in 83.3% of all iterations Endo-
Predict resulted in higher costs, and in 81.3% if iterations in an increase in QALYs. There is a
16.7% probability that EndoPredict is cost-effective at a WTP of CHF O (Figure 20). This increases
to75.7% at a WTP of CHF 5006000.

Figure 19: Cost -effectiveness plane for EndoPredict  (total population). Each iteration is depicted by a blue
dot. The dashed line depictsa theoretical wi | | i ngness to pay threshold of CHF 10C
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Figure 20: Cost -effectiveness acceptability curve for EndoPredict (total population)
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The cost-effectiveness plane of 5000 iterations of the probabilistic sensitivity analysis for EndoPre-
dict in the intermediate clinical risk population (LO NPI > 3.4) are shown in Figure 21. Mean incre-
mental costs were CHF 4202 (95% CI: -8 @12, 16@66), and mean incremental effects were 0.04
QALY (95% CI: -0.13, 0.25). The results end up in all 4 quadrants of the cost-effectiveness plane,
meaning that it is uncertain whether the use of EndoPredict in this population will result in a gain or
loss in health effects, and in an increase or decrease in costs. However, in 75.2% of all iterations
EndoPredict resulted in higher costs, and in 70.8% if iterations in an increase in QALYs. There is
a 24.7% probability that for EndoPredict is cost-effective at a WTP of CHF 0 (Figure 22). This
increasesto 67.7% at a WTP of CHF 5006000.
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Figure 21: Cost -effectiveness plane for EndoPredict
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Figure 22: Cost -effectiveness acceptability curve for EndoPredict (intermediate clinical risk population)
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Prosigna

Mean incremental costs in the probabilistic analysis for Prosigna were CHF 2 127 (95% Cl. -8 6 2,8 7

7 6 3) &ndl mean incremental effects 0.03 QALY (95% ClI: -0.04, 0.12).The cost-effectiveness plane
of 5000 iterations of the probabilistic sensitivity analysis for Prosigna in the total population are
shown in Figure 23. The results end up in all 4 quadrants of the cost-effectiveness plane, meaning
that it is uncertain whether the use of Prosigna will result in a gain or loss in health effects, and in
an increase or decrease in costs. However, in 84.3% of all iterations Prosigna resulted in higher
costs, and in 83.3% if iterations in an increase in QALYs. There is a 15.7% probability that Prosigna
is cost-effective at a WTP of CHF O (Figure 24). Thisincreasesto77.9% at a WTP of
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Figure 23: Cost -effectiveness plane for Prosigna (total population). Each iteration is depicted by a blue
dot. The dashed line depictsa theoretical wi | | i ngness to pay threshold of CHF 10C¢C
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Figure 24: Cost -effectiveness acceptability curve for Prosigna (total population)
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The cost-effectiveness plane of 5000 iterations of the probabilistic sensitivity analysis for Prosigna
in the intermediate clinical risk population (LO NPI > 3.4) are shown in Figure 25. Mean incremental
costs were CHF 1 @64 (95% CI: -8 6 2,3 3@0), and mean incremental effects were 0.04 QALY
(95% CI: -0.11, 0.23). The results end up in all 4 quadrants of the cost-effectiveness plane, meaning
that it is uncertain whether the use of Prosigna in this population will result in a gain or loss in health
effects, and in an increase or decrease in costs. However, in 63.4% of all iterations Prosigna re-
sulted in higher costs, and in 74.7% if iterations in an increase in QALYs. There is a 36.6% proba-
bility that Prosigna is cost-effective at a WTP of CHF 0 (Figure 26). This increases to 75.1% at a
WTP of CHF 437®00.

Figure 25: Cost -effectiveness plane for Prosigna (intermediate clinical risk population). Each iteration is
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Figure 26: Cost -effectiveness acceptability curve for Prosigna (intermediate clinical risk population)
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The results of the budget impact analysis for Oncotype DX, MammaPrint, EndoPredict, and

Prosigna are shown in Table 63, Table 64, Table 65, and Table 66, respectively. The biggest

contributors to the budget impact are the costs for the multigene-expression tests (about 25 to 56

million CHF for a 5-year period, depending on which test), and the cost-savings for adjuvant chem-

otherapy. In the budget impact analysis for MammaPrint the costs for the multigene-expression test

are offset by the reduction in costs for adjuvant chemotherapy. Therefore, the estimated budget

impact for this test was negative (i.e. cost-saving). The assessments for all other tests resulted in

a positive budget impact, meaning that additional financial resources are required to implement

multigene-expression testing.

Table 63: Results of the 5-year budget impact analysis for Oncotype DX

Popul ati on

Tot al
ti onal (tGHsH)i pression(CHEBE})ir

costs Tot al costsexmul Budget i(m@MH&gt

Tot al p o (2wWOI24dlt ipaart i ent s

per year)

Total costs le6@2@9¢ 19 1@ 7 C 2@ 9B €
Endocrine there 2HT7B6 2H6MBO: 1@ 5 ¢
Adjuvant chemot 8B 1BOC 6 ®8F7: 2®23B2¢
Clinicaupfollov 3@6dO ¢ 3@5B5¢ -8d 5 ¢
Local recurrenc 6 7a 4 ( 6 8% 6 - 1% 2¢
Met astatic dise 1® 586 ¢ 1® 4B5 - 1888:¢
A ML 6 3®1 ¢ 43B7E -19@®4
Mul ti gene test 0 5&2@®5( 5@ 2®5(
I nter medi atie@d NO and NPI > 3p.odpupoaptliddant p @atni) ent s per year)
Total <costs 6 B1B5 68 1&O0¢€ 99®4 ¢
Endocrine there 8&2 9B 8 ¢ 82 8@ O ¢ 48 7 €
Adjuvant chemot 47 880 ¢ 2®21®11 Sl ®R 7D E
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Clinicaupfollov 1@ 530 ¢ 1@ 5881 5® 2 ¢
Local recurrenc 33&7( 3485 ¢ 6® 8 ¢
Met astatic di se 5& 3@ O ¢ 5% 5& 7 ¢ 1186 7
AML 30M8: 19& 27 -10@5 ¢
Mul tigene test 0 1@ 635 1@ 635
Table 64: Results of the 5 -year budget impact analysis for MammaPrint
Popul ati on Total <costs Tot al muwlsttisggne Budget i mpact
tional testi pression testir
Total population (2921 patients per year)
Total <costs 236189 1 228857 ¢ 1321
Endocrine there 28 5@6 7 29 3@&27 1B 4C
Adjuvant chemot 158681 ¢ 108 2&4: S®4E 7 ¢
Clinicaupfollov 3@d5&1¢ 3@B3F 1< -1 ®O01]
Local recurrenc 5787 ¢ 59@4¢C 2&¥6¢
Met astatic dise 98t 5@ 7 - 98 03B 6 ( 35®8¢
AML 14 2@ 4 ¢ 71847 4020
Mul tigene test 0 41 B6R4E 1 B6R4E
Table 65: Results of the 5 -year budget impact analysis for EndoPredict
Popul ati on Total <costs Total costsexnul Budget i mpact
tional testi pression testir
Total population (2921 patients per year)
Total <costs 1670667 218816 ( 4% 0R47
Endocrine there 296040 2786 ¢ 3®6C
Adjuvant chemot 896299 11896 ( 2@ 8®@1¢
Clinicaupfollov 366228 3@®706 ¢ 4B2C
Local recurrenc 7160¢ 6696: 4/ 6 (
Met astatic dise 116763 1®706¢ -79@5¢(
AML 6300t 7776« 1488 :
Mul tigene test 0 28256 ( 2287 C
I ntermedi ate clinical risk (LNO and NPI >3.4 popul ation)
Total <costs 676550 80 246¢ 1B 7@B9¢
Endocrine there 86280 82 9760 1&9:
Adjuvant chemot 426482 58&7906! 12986 ¢
Clinicaupfollov 106344 1@630¢ 1& 21
Local recurrenc 3520¢ 33106¢ 2®0:
Met astatic di se 56789 5@ 376 ¢ 35877
A ML 3006 ( 38860: 8&4c¢
Mul ti gene test 0 782660 : 78 28 5 (
Table 66: Results of the 5 -year budget impact analysis for Prosigna
Popul ati on Total costs Total costsexnul Budget i mpact
tional testi pression testir
Total population (2921 patients per year)
Total <costs 16281 ¢ 20B18B6 ¢ 3B8HF4 ¢
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Endocrine there 296010 296047 3763
Adjuvant chemot 896278 966698 76419
Clinicaupfollov 366193 366236 4262
Local recurrenc 75206« 7060 ¢ 45065
Met astatic di se 126363 116604 75806 ¢
AML 6306! 6826¢ 5263
Mul tigene test 0 2 4@O0 ¢ 2& 4®OE
I ntermedi ate clinical risk (LNO NPI >3. popul ati on)
Total <costs 6®ODM8: T&6B11] 87 6@ 2 ¢
Endocrine there 806256 806272 1568
Adjuvant chemot 426468 436249 78106:
Clinicabupfollov 106317 106335 1769
Local recurrenc 3816¢ 36206¢ 1960
Met astatic dise 606276 56957 3180t
A ML 29906 ¢ 30560« 564"
Mul tigene test 0 82 8B 2 ¢ 82 8B 2 ¢
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8. Ethical, legal, social and organisational issues

Summary statement ethical, legal, social and organisational issues

A total of 14 articles were identified from the systematic reviews and pragmatic searches for the
ELSO domains related to multigene-expression test use. Findings in the ethical domain highlight
disparities in test accuracy among ethnic minorities and the exclusion of men from validation
trials. No legal issues were identified from the systematic searches. Social concerns include emo-
tional distress, fear of recurrence, financial barriers and privacy concerns for the patients. Organ-
izational challengesinvolve oncol ogi stsé reliance on the

the need for standardized guidelines. Integration into clinical practice remains uneven, with de-

lays in testing impacting treatment timelines.

8.1 Methodology ethical, legal, social and organisational issues

8.1.1 Databases and search strategy

Titles of interest for the ethical, legal, social and organisational (ELSO) domains were gathered
using pragmatic rather than systematic literature search methods. Relevant articles that were iden-
tified from the systematic literature searches for efficacy, effectiveness, and for cost-effectiveness
that were performed in PubMed (MEDLINE), Embase.com, Cochrane Library, Tufts Medical Centre
Cost-Effectiveness Analysis (CEA) Registry, and National Health Service Economic Evaluation Da-
tabase (NHS EED) were retrieved and screened. In addition, targeted non-systematic searches
were conducted in the Erasmus University Rotterdam online library as well as relevant websites,
such as Swiss Medical Weekly (SMW), Krebsliga, and Swiss Cancer Screening in order to identify
additional articles or grey literature of interest.161163 The majority of articles relevant for the ELSO
aspects of the use of multigene-expression tests were identified in the systematic literature search
for the clinical effectiveness.

8.1.2 Other sources

No other sources were used to identify relevant studies for the ELSO domains.

8.1.3 Assessment of quality of evidence

No quality assessment was performed on the studies that were identified for the ELSO domains.

8.1.4 Methodology data extraction, analysis and synthesis of the domains ethical, legal,
social and organisational issues
The summary of the findings related to the ELSO domains was provided narratively. No statistical

tests were applied to the literature search output of these domains.
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8.2 Results ethical, legal, social and organisational issues

8.2.1 PRISMA flow diagram

The results of the literature search on ELSO domains are summarised in Figure 27. In total, 52

unique records were identified for the systematic literature search and other sources with the
search on 24 July 2024. Of those, 21 records were excluded based on title and abstract, leaving

31 articles for review in full-text. A total of 14 articles were included in the review. For the articles

that were not included, the reason for exclusion was that no relevant information on either the

ethical, legal, social, or organisational domains was identified in the full-text review.

Figure 27: PRISMA flow diagram of the literature search for the ELSO domains
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8.2.2 Study characteristics and risk of bias of included studies
The characteristics of the studies identified for the ELSO domains are described narratively in

Chapter 8.2.4 to Chapter 8.2.7. Risk of bias assessment for these studies was not performed.

8.2.3 Evidence table
The findings of the ELSO domains are described narratively in Chapter 8.2.4 to Chapter 8.2.7.

8.2.4 Findings ethical issues

Ethnic minority representation

The study by Ibraheem et al 2020 revealed disparities in Oncotype DX testing among breast cancer
patients across different racial and ethnic minority groups.¢* The findings indicated that African
American women had significantly higher mean recurrence risk compared to other groups, however
in terms of prognostic ability, the RS was found to be less accurate for African American patients,
as they exhibited lower C-indices. In addition, African American patients had a reduced hazard of
death per 10-unitincrease in RS compared to their non-Hispanic white counterparts. This suggests
that there may be underlying racial differences in tumour biology that Oncotype DX does not fully
capture. Additionally, the TAILORX trial revealed that among patients with an intermediate-risk RS,
black individuals experienced worse survival outcomes despite receiving comparable systemic

treatment.?4

To mitigate bias in their comparisons, Ibraheem et al 2020 utilised propensity score matching, a
method designed to balance key baseline characteristics between different patient samples.*
Overall, the findings underscore the need for further research into the biological mechanisms driv-
ing tumours in racial and ethnic minority patients, as well as the potential recalibration of multigene-

expression tests to better serve diverse populations.

Multigene-expression testing in breast cancer in men

In their 2022 study, Jacobs et al emphasised the role of Oncotype DX in male breast cancer re-
maining underexplored, as a result of men being excluded from the trials that validated the test.16°
However, given that 90% of male breast cancer cases are HR+/HER2-, its use in men is relevant.
A meta-analysis by Davey et al 2020 has shown that men tend to have more advanced tumours
and higher grades, with no consistent gender-specific RS distribution patterns.’®® Some studies
found that men were more likely to fall into high RS or low RS categories, with RS strongly corre-

lating with survival outcomes.

Notably, men face higher mortality risks at lower RS thresholds compared to women, especially in
intermediate RS categories. These findings suggest the need for further research to validate On-

cotype DX specifically for male breast cancer and to establish gender-specific RS guidelines.
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8.2.5 Findings legal issues

No legal issues regarding the use of multigene-expression tests were identified.

8.2.6 Findings social issues

Emotional distress

Fear of cancer recurrence is a significant concern among breast cancer survivors. Gormley et al in
their 2021 study provide insights into the relationship between fear of cancer recurrence, Oncotype
DX results, and various psychosocial factors.6”

The research revealed that up to 70% of younger breast cancer survivors experience moderate to
severe levels of fear of cancer recurrence, which is associated with poorer quality of life, increased
anxiety, depression, and psychological distress. Women with high RS on the Oncotype DX test
reported significantly higher overall fear of cancer recurrence and perceived greater consequences
of their cancer diagnosis compared to women with low RS. In addition, in their 2013 systematic
review, Legget et al found that while testing with Oncotype DX often caused initial anxiety, patients
ultimately valued its role in guiding treatment decisions and reducing uncertainty.'%® Anxiety levels
tended to decrease after receiving test results, with women gaining more confidence in their treat-
ment decisions. However, Gormley et al 2021 also found that treatment type influenced fear of
cancer recurrence experiences.'®” Women who received radiation therapy demonstrated higher
health and womanhood (e.g. body image) worries, while those who underwent chemotherapy
showed higher overall fear of cancer recurrence and death-related concerns. Factors like clinical
demographics, marital status, and time since diagnosis were not significantly associated with fear
of cancer recurrence. A critical finding was that modifiable psychological factors such as anxiety
and illness representation emerged as more predictive indicators in predicting fear of cancer recur-
rence than non-modifiable factors like age or Oncotype DX test results. Based on their findings,
Gormley et al 2021 suggest that targeted psychological interventions could potentially help manage
and mitigate fear of cancer recurrence.%’

Likelihood to recommend multigene-expression testing

Legget et al 2013 conducted a systematic review that explored the experiences and attitudes of
breast cancer patients towards risk of recurrence testing, analysing 3 studies published between
2007 and 2010.1%8 Despite the emotional challenges, an overwhelming majority of patients (95-
96%) reported satisfaction with the multigene-expression testing experience. Most participants ap-
preciated gaining a clearer understanding of their treatment options and would recommend multi-
gene-expression testing to other eligible patients. Approximately 3 quarters of women trusted their
test results, though they were most sceptical of intermediate risk classifications. A small percentage
of patients reported negative experiences, with 5% of patients feeling the test impacted their family
dynamics and 3% expressing a preference for not knowing their results. However, these negative

perspectives were distinctly minority views.
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Patient motivations and barriers

Smith-Uffen et al 2020, conducted a systematic review in order to identify factors that motivate or
prevent breast cancer patients from multigene-expression testing.'6° Patients are primarily driven
by the desire to predict potential cancer risks, inform treatment decisions, support family members,

and gain a deeper understanding of their medical condition.

In particular, it was identified that patients expressed a strong preference for actionable information,
particularly regarding treatment optimisation. In one of the included studies of hypothetical tumour
profiling, approximately 70% of study participants expressed a desire for multigene-expression
testing to inform their treatment decisions.'’® One-third of respondents preferred to receive only
results that would directly influence their treatment choices, opting to exclude other information. In
a different study, 61% of participants were willing to undergo the multigene-expression test even if
it offered just a 1% chance of enhancing their treatment.1’* Some individuals were willing to un-
dergo testing even with minimal chances of therapeutic improvement, highlighting the value they

place on potential medical insights.

However, the systematic review by Smith-Uffen et al 2020 unveiled that patients in the US were
further confronted with certain barriers including financial constraints, with high out-of-pocket costs
and low insurance coverage being major deterrents.'° Privacy concerns also played a role in pa-
tients' decision-making processes, related to discrimination from health and life insurance, particu-
larly in the US, even though the Genetic Information Non-discrimination Act was already in effect

when the studies were conducted

8.2.7 Findings organisational issues

Multigene-expression test integration in oncology practice

The 2017 study by Obrien et al explored the experiences of medical oncologists in the US in incor-
porating multigene-expression testing into clinical practice and its influence on treatment decision-
making.1’? Oncologists described the process of learning about multigene-expression testing as a
gradual one, beginning with exposure at international conferences or during residency under faculty
supervision, while regional and departmental meetings further contributed to their understanding.
However, some oncologists expressed concerns about the influence of manufacturer representa-

tives in shaping their initial knowledge of multigene-expression testing.

Oncologists reported extending consultation times to explain the purpose and implications of the
multigene-expression test to patients. Additional visits were often scheduled to discuss test results,
which added complexity to already demanding clinical workflows. In addition, Roberts et al 2016
report that oncologists face challenges in explaining risk concepts to patients and managing mis-
conceptions about test results and costs, especially in the case of intermediate risk results.1”® Spell-
man et al 2013 also found that intermediate risk results pose a significant challenge for oncologists

in patient communication due to the moderate risk magnitude and lack of clear treatment decision
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data.'” These challenges often led to clinics running over time, creating stress for both oncologists

and patients.

Oncologistsd percepti 0n sexpeessidntéstusabeuence on mul ti gen

One of the primary reasons for oncologists to order a multigene-expression test is to address con-
cerns about overtreatment with adjuvant chemotherapy. However, oncologists are more inclined to
order a multigene-expression test when the results were likely to influence treatment decisions.
Patient preference is a significant factor that impacts testing decisions. Oncologists often discuss
preferences before ordering the test to ensure patients understand how the results might inform
treatment decisions and reported that they avoid ordering multigene-expression tests for patients
who were certain about their chemotherapy decision regardless of the results of the test or for those
with high-risk clinical features where adjuvant chemotherapy was already deemed necessary.1’?
174 Additionally, in the 2016 study by Roberts et al that examined factors that influence the use of
Oncotype DX by clinicians, they found that oncologists are less likely to recommend Oncotype DX
for patients unsuitable for chemotherapy due to comorbidities, advanced age, or limited life expec-
tancy.'”® Young age was found to influence Oncotype DX use in 2 ways: a bias towards recom-
mending chemotherapy without testing and less use due to limited validated data for pre-meno-

pausal women.

The research by Patil and Issa 2015 included 119 US clinicians to examine their attitude and inten-
tion to use Oncotype DX. They found that more than half of the oncologists use the test selectively
and only in cases where it seems necessary, while approximately 40% of the oncologists use it
almost consistently.?>Thest udy al so showed that oncol ogists are
usefulness and ease of use, with the latter being a more critical factor. The majority of oncologists
found the test's 10-year recurrence risk categories useful for clinical decision-making. Interestingly,
physicians in private hospitals were more likely to order Oncotype DX frequently, and peer recom-

mendations carried more weight than formal clinical guidelines.

Additionally, Spellman et al 2013 interviewed 20 specialists from the US, and found that oncologists
generally follow national guidelines or specific criteria when ordering the Oncotype DX test, viewing
it as a tool for personalising patient care and tailoring adjuvant chemotherapy choices.'’* Findings
from the study by Obrien et al 2017 showed that most oncologists viewed multigene-expression
test results as a supplementary tool rather than a replacement for traditional clinicopathologic as-
sessments.!’?Whileoncol ogi sts valued the testdés ability to
cases, they were cautious about over-relying on it at the expense of other clinical factors. Some
specialists that participated in the study by Spellman et al 2013 expressed concerns about inap-
propriate use of the multigene-expression test by colleagues and worried that too much weight is

placed on test results compared to other clinical information.’#

Specialists need for standardisation and guidelines
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The PROCURE study was designed to provide a comprehensive overview of multigene-expression

test usage in breast cancer among European medical professionals by surveying 133 experts

across various specialties in breast cancer treatment.!’®* Thest udy hi ghl i ghted t he
for further standardisation and evidence to rely on. The study showed that while multigene-expres-

sion test use in breast cancer has been increasing, the adoption of multigene-expression tests in

Europe has been slower than in the US. Particularly, it was found that while most clinicians routinely

use multigene-expression tests for treatment decisions, approximately 6% of the panellists did not

have access to multigene-expression tests, potentially exposing patients to unnecessary chemo-

therapy.

While the main reported reasons for multigene-expression test use were in line with the ESMO
recommendations, a quarter of the professionals reported using multigene-expression tests outside
recommended guidelines.'® Approximately 20% of the panellists reporting using the multigene-ex-
pression tests in local recurrence which is not guideline-mandated, suggesting that many are not
fully aware of the content of guidelines. This indicates a need for improved clinical education. Ad-
ditionally, the study highlighted nuanced perspectives on multigene-expression test application,
particularly regarding different patient populations. Consensus was clear for post-menopausal
women, but uncertainty remained for pre-menopausal cases since the tests were developed largely

on cohorts of post-menopausal women.

Role of the general practitioner

Multigene-expression testing represents a complex frontier in personalised breast cancer treat-
ment, with general practitioners navigating a nuanced supportive role. While oncologists remain
the primary experts in ordering and interpreting these tests, general practitioners occupy a unique
position in patient care. Based on the research of O6 en et al 2017 that included Canadian
healthcare providers, most general practitioners acknowledge their limited expertise in multigene-
expression tests, viewing it as a specialised oncological domain solely.'”” However, their long-
standing, trusted relationships with patients often mean they are approached for guidance and

emotional support during treatment decision-making.

On the other side, specialists largely agree that general practitioners should not provide technical
advice about multigene-expression testing, particularly in order to avoid that the patients receive
incorrect information. However, oncologists recognise the potential for general practitioners to offer
reassurance, emotional support, and help patients navigate the complex treatment landscape,
while establishing the need for clear communication between oncologists and general practitioners.
While the current contribution of the general practitioner in the field is merely supportive, it is ex-
pected that as a result of the evolving nature of personalised medicine, general practitioners' roles

may expand in the future along with their continued medical education.

Timing of the test implications
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Timing between surgery and adjuvant chemotherapy is critical for breast cancer survival, with de-
lays negatively impacting long-term outcomes. An lItalian study by Guarneri et al 2020 found that
approximately 70% of patients start adjuvant treatment within 60 days post-surgery, while research
by Farolfi et al 2015 showed that each week of delay slightly increases the risk of disease progres-
sion.178179 Therefore, as the importance of waiting times increases in oncology, Jacobs et al 2022
suggest breast units could adopt a "reflex” test approach of automatically ordering the multigene-
expression test when specific clinicopathological criteria are encountered potentially reducing treat-

ment delays and improving patient care.'6%

Sample contamination bias

The research by Elloumi et al 2011 found that normal tissue contamination is a significant source
of bias, and it impacts multigene-expression tests differently.’8 Oncotype DX and MammaPrint
showed unpredictable bias at low tumour percentages in examined samples, potentially misclassi-
fying non-neoplastic specimens as more aggressive. Prosigna demonstrated more predictable and
unidirectional changes in subtype changes, due to the fact that the included genes present distinct
expression between normal and tumour tissue. Furthermore, the researchers investigated how
computational methods could enhance the predictive accuracy of Prosigna classification by ac-
counting for biases caused by normal tissue contamination. The study therefore underlines the
importance of strategies for managing normal tissue contamination, including pathologist review,
precise dissection techniques, and advanced genomic correction methods to ensure accurate can-
cer classification.

Sample extraction methods bias

The study by Orozco et al 2021 examined the consistency of gene expression levels between core
needle biopsy and surgical specimens in breast cancer patients by evaluating 2 publicly available
gene expression datasets using Oncotype DX.18 Gene expression levels were generally similar
and concordant in paired core needle biopsy and surgical specimens. The median absolute differ-
ences for all genes were small in both datasets studied and most genes showed no significant
differences in expression between core needle biopsy and surgical samples. A high overall corre-
lation was observed between paired samples for individual gene expression levels, particularly for
clinically relevant genes although, some genes showed weaker correlations, indicating potential

variability.

Using amicroarray-b ased recurrence score calculation

researchers found a high correlation between core needle biopsy and surgical specimens in both
datasets. In one of the datasets, there was perfect agreement in recurrence score category classi-
fication between core needle biopsy and surgical samples. However, in the second dataset 10 out
of 56 patients showed discrepancies in recurrence score category classification between speci-
mens, and 3 of those patients were classified as high risk using the core needle biopsy data and
low risk using the surgical specimen data. These findings suggest overall consistency between

these 2 types of specimens for multigene-expression analysis, though some variability still exists.
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This variability could potentially impact clinical decision-making based on multigene-expression

profiling, particularly when using cut-off values for risk stratification.

HTA Report 174



9. Additional issues

9.1 Existing HTA reports

Table 67 provides an overview of 18 HTA reports on multigene-expression tests in early breast
cancer published between 2010 and 2024.51:107.123,146,1821195 Since 2010 the evidence base on mul-
tigene-expression tests has been expanding and part of the HTA reports were updated with most
recent studies to refine conclusions. The conclusions from prior HTAs vary and in 4 reports no final
statements on the clinical effectiveness of multigene-expression tests were made due to lacking

evidence.1961 199

In the earlier HTA reports the prognostic ability of Oncotype DX and MammaPrint on survival was
shown. More recent HTA reports conclude that each of the multigene-expression tests Oncotype
DX, MammaPrint, EndoPredict and Prosigna has the ability to differentiate between early breast

cancer patients with a good or poor prognosis based on cancer recurrence or survival.

The evidence base on the predictive ability of multigene-expression tests on survival in early breast
cancer patients is limited and most HTA reports do not draw conclusions on prediction. In the most
recent HTA report, HIQA 2024 concludes that taking into account the evidence limitations, the pre-
dictive ability of Oncotype DX and MammaPrint is comparable among LN- patients and strongest
for Oncotype DX among LN+ patients.'®” In contrast, Tappenden et al 2023 conclude that predictive
ability was not shown for Oncotype DX in LN+ patients. Oncotype DX, MammaPrint, EndoPredict
and Prosigna resulted in changed adjuvant treatment recommendations in 20% to 50% of early

breast cancer patients.5?

Out of the 18 HTA reports published between 2010 and 2024, 9 included a cost-effectiveness anal-
ysis. It should be noted that these are not all independent de novo analyses, as some are updates
of the same model. For example: Tappenden et al 2023, Harnan et al 2019, NICE 2018, and Fager-
lund et al 2019 are all updates and/or adaptations of the model first presented in Ward et al 2013
(i.e. the NIHR model).51:107.123,193.200 The results from our cost-effectiveness analysis are broadly in
line with those presented in the HTA reports that use the NIHR model, which is unsurprising as we
used the same model structure and there is a substantial overlap between input parameters. Dif-
ferences in results are mainly driven by a difference in treatment costs (which are considerably

lower in the UK compared to Switzerland).

The model-based analysis in the Canadian HTAs resulted in somewhat larger incremental effects
and lower incremental costs, thereby concluding that Oncotype DX, MammaPrint, and EndoPredict
are likely cost-effective.146.182 However, in this model it was assumed that there was no relation
between the recurrence risk of a patient and the probability that adjuvant chemotherapy would be
used under conventional testing. This is an unrealistic assumption that is likely to introduce a sub-
stantial bias in the outcomes. In its most recent HTA published in 2018, the Belgian Health Care

Knowledge Center concluded that there was still insufficient evidence to determine whether the
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addition of MammaPrint to conventional testing would allow adjuvant chemotherapy to be avoided

in early breast cancer patients with high clinical recurrence risk.1%*
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Abbreviations

AOL = Adjuvant!Online , BC = breast cancer, BCI = breast cancer index, BCSS = breast cancer-specific survival, BIA = budget-impact analysis, CAD = Canadian Dollar, CADTH = Canadian Agency for
Drugs and Technologies in Health, CCA = cost comparison analysis, CEA = cost-effectiveness analysis, CUA = cost utility analysis, DFS = disease-free survival, DMFS = distant metastasis-free survival,
EA = effectiveness analysis, ER = oestrogen receptor status, EUnetHTA = European Network for Health Technology Assessment, GEP = gene expression profiling, GRADE = Grading of Recommendations
Assessment, Development, and Evaluation, HAS = Haute Autorité de Santé, HEA = health economic analysis, HER2 = human epidermal receptor 2 status, HIQA = Health Information and Quality Authority,
HTA = health technology assessment, IHC4 = immunohistochemistry 4, IQWIG = Institut fir Qualitdt und Wirtschaftlichkeit im Gesundheitswesen, LN = lymph node status, LYG = life years gained, MA =
meta-analysis, MAS = Medical Advisory Secretariat, N/A = not applicable, NICE = National Institute for Health and Care Excellence, OS = overall survival, pt = patient, NOK = Norwegian krone, NPI =
Nottingham prognostic index, OS = overall survival, PR = progesterone receptor status, QALY = quality adjusted life years, QoL = quality of life, RCT = randomised controlled trial, ROR = risk of recurrence,
RS = recurrence score, RSPC = recurrence score-pathology-clinical, SOC = standard of care, SR = systematic reviews, UK = United Kingdom.

Notes

a = The ICER of £39@57 for Prosigna reported by Tappenden et al 2023 was incorrect, since the VAT was double counted. This error has been correctedby NI CE i n their final
was likely to be a cost-effective use of NHS resources when used to help guide adjuvant chemotherapy decision making with postmenopausal women. In the EAG's base-case analysis, the probabilistic
ICER for Prosignawas £24& 4 7 per QALY g ai n éitips:iwsnv.mce.ord.uk/guidanpefdg58/resources/tumour-profiling-tests-to-guide-adjuvant-chemotherapy-decisions-in-early-breast-can-
cer-pdf-1053878373061; Section 3.19, page 269).
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https://www.nice.org.uk/guidance/dg58/resources/tumour-profiling-tests-to-guide-adjuvant-chemotherapy-decisions-in-early-breast-cancer-pdf-1053878373061

9.2 Ongoing RCTs
In ClinicalTrials.gov and the EU Clinical Trials Register, respectively 53 and 12 hits were screened
(search date 10 June 2024). No new ongoing RCTs were found in these registers, those were

already captured with the clinical systematic literature search.

In the peer-reviewed literature one ongoing RCT on Prosigna was found, the OPTIMA trial (Optimal
Personalised Treatment of early breast cancer using Multiparameter Analysis). This RCT was reg-
istered at the ISRCTN Registry (https://www.isrctn.com/ISRCTN42400492). A randomised feasi-
bility study, the OPTIMA prelim trial, was conducted to establish the acceptability and feasibility of

the main trial and it was concluded that Prosigna had the highest priority for further study.?°? The
OPTIMA trial assesses the comparative clinical effectiveness and cost-effectiveness of Prosigna
in 4 European countries, with a follow-up of 10 years (Table 68). The estimated completion date is
December 2034. The 5-year follow-up data from the OPTIIMA trial is anticipated to be published
mid-2026.

Since the evidence base on Prosigna is small and no RCT data is available yet, it is recommended

to monitor the results of this ongoing RCT.

Mid-2025 a new trial (Path4Young) will start based on the OPTIMA trial, to safely de-escalate
chemotherapy guided by Prosigna in premenopausal patients with HR+ HER2- early breast cancer.

Path4Young is not registered yet in a clinical trials register.?%3

Table 68: Ongoing RCT fitting the eligibility criteria

Trial ID Population Interven- Compar- Outcomes Trial status Funding
tion ator
Trial Sample size Follow -up Start date
name recruitment
i estimated
Country completion
date trial
ISRCTN-  Women or men; Test di- Chemo- - Invasive breast cancer free Ongoing NIHR HTA
42400492 040 year s rectedas- therapy survival (IBCFS) non-inferior- Programme,
pleted or planned  signment followed ity of test-directed chemother- 5 Sept 2012  United King-
OP- excised invasive with the by apy treatment and endocrine i 31 Dec dom
TIMA° breast cancer multigene-  endocrine therapy compared to chemo- 2034
with local treat- expression therapy therapy followed by endocrine
England, ment; ER+; test treatment Mid-2026: 5
Norway, HER2-; 4-9 Prosigna - Cost-effectiveness evaluation  year follow -
Sweden, lymph nodes and  of chemo- of protocol-specified multi-pa-  up data
United any invasive tu- therapy or rameter assay-driven treat-
Kingdom mour size, or 1-3  not, ment against standard clinical
lymph nodes with  followed practice
01 node ¢ byendo- - IBCFS and other outcome
ing a macrome- crine ther- measures for patients with
tastasis and any apy low-score tumours (i.e.
invasive tumour Prosigna score below cut-off
size, or 1-3 lymph [ 060] for chem
nodes with micro- - Recurrence free interval
metastases only (RFI), invasive disease free
and invasive tu- survival (IDFS), distant recur-
mour size rence free interval (DRFI)
020mm, or - Breast cancer specific sur-
negative and in- vival (BCSS) and overall sur-
vasive tumour vival (OS)

size O30n
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https://www.isrctn.com/ISRCTN42400492

n=46500 - Health resource use and
quality of life (measured by
EQ-5D and FACT-B)
- Patient compliance with long-
term endocrine therapy

Follow-up: 10 years

Abbreviations
NIHR = National Institute for Health and Care Research, OPTIMA = Optimal Personalised Treatment of early breast cancer using
Multiparameter Analysis.

9.3 Guideline recommendations
Recommendations on the use of multigene-expression tests in early breast cancer of 5 international

guidelines are outlined in Table 69.

The ESMO guideline 2023, German S3 guideline 2021 and St. Gallen guideline 2021 recommend
the use of multigene-expression tests in patients with ER+ or HR+, HER2- early breast cancer
when there is uncertainty about indications for adjuvant chemotherapy.?22%* In the German S3
guideline 2021 this is recommended only for lymph node-negative early breast cancer.?®* The mul-

tigene-expression tests are not specified in further detail in these guidelines.

The NCCN guideline 2025 prefers the use of Oncotype DX for prognosis and prediction of chemo-
therapy benefit in lymph node-negative early breast cancer and in post-menopausal women with
1-3 lymph nodes.?> MammaPrint, EndoPredict and Prosigna can provide prognostic information in
early breast cancer patients with 1-3 lymph nodes, but the ability to predict chemotherapy benefit

is unknown.205

In the NICE guideline 2024 it is recommended to use Oncotype DX, EndoPredict or Prosigna as
options alongside consideration of clinical risk factors to guide adjuvant chemotherapy decisions
for treating ER+ or PR+, HER2- early breast cancer.?% It is not recommended to use MammaPrint

to guide decision-making on adjuvant chemotherapy.

Table 69. Guideline recommendations

Reference Lymph node -negative early breast cancer Lymph node -positive early breast cancer

ESMO Multigene-expression tests can be used in cases of HR+, HER2- early breast cancer with uncertainty about
guideline, indications for adjuvant chemotherapy (after consideration of all clinical and pathological factors)

2023°

German S3 If in women with ER+/PR+, HER2-, nodal-negative | No consensual recommendation formulated

guideline, invasive breast cancer the conventional prognostic

2021204 parameters including Ki-67 do not allow for a clear

decision for or against adjuvant chemotherapy, a
methodologically standardised and clinically validated
multigene-expression test can be used for the

decision
NCCN Multigene-expression tests provide prognostic and therapy-predictive information that complements T,N,M and
guideline, biomarker information. Use of these tests is not required for staging. Oncotype DX is preferred by the NCCN
202527 Breast Cancer Panel for prognosis and prediction of chemotherapy benefit. MammaPrint, EndoPredict and

Prosigna can provide prognostic information but the ability to predict chemotherapy benefit is unknown.
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Assay Predictive|Prognostic, NCCN NCCN | Assay Predictive|Prognostici, NCCN NCCN
preference| evidence preference| evidence
category and category and
consensus consensus
category category
Oncotype yes yes preferred?® 1° Oncotype yes yes postmeno- 1¢
DX (0 DX (1-3 pausal:
nodes) nodes) preferred®
yes yes premeno 2A¢
pausal:
other®
MammaPrint |not deter-| yes other® 1¢
(1-3 nodes) mined
EndoPredict |not deter-| yes other® 2A¢
(1-3 nodes) mined
Prosigna not deter-|  yes other® 2A¢
(1-3 nodes) mined
NICE Can be used with evidence generation Can be used
guideline, - EndoPredict, Oncotype DX or Prosigna can be | - Use EndoPredict, Oncotype DX or Prosigna as options
2024206 used while more evidence is generated, to guide alongside consideration of clinical risk factors to guide
adjuvant chemotherapy decisions for people with adjuvant chemotherapy decisions for treating ER+ or
ER+ or PR+, HER2- and lymph node-negative PR+, HER2- early breast cancer with 1 to 3 positive
(including micrometastatic disease) early breast lymph nodes for:
cancer, only if: women who have been through the menopause
they have an intermediate risk of distant recur- men
rence using a validated tool such as Predict or trans, non-binary or intersex people, depending on
the Nottingham Prognostic Index their hormonal profile. Use clinical judgement to
clinicians and companies make timely, com- determine if testing is suitable for men, trans or
plete and linkable record-level test data avail- non-binary or intersex people
able to the National Cancer Registration and
Analysis Service Should not be used
- For women who have not been through the
Should not be used menopause, EndoPredict, Oncotype DX and Prosigna
- MammaPrint should not be used to guide adjuvant should not be used to guide adjuvant chemotherapy
chemotherapy decisions for people with ER+ or decisions for ER+ or PR+, HER2- early breast cancer
PR+, HER2- and lymph node-negative early breast with 1 to 3 positive lymph nodes
cancer - MammaPrint should not be used to guide adjuvant
chemotherapy decisions for people with ER+ or PR+,
HER2-negative early breast cancer with 1 to 3 positive
lymph nodes
St. Gallen Consider the use of multigene-expression tests in the vast majority of instances when adjuvant chemotherapy is
guideline, being considered for ER+, HER2- cancers, irrespective of grade or patient menopausal status (and in male breast
20212 cancer), and in both NO or N1 clinical stage cases, but not in N2 or higher stage where adjuvant chemotherapy is
standard

Abbreviations

ER+ = oestrogen receptor positive, ESMO = European Society for Medical Oncology, HER2- = human epidermal growth factor
receptor 2-negative, HR+ = hormone receptor-positive, NCCN = National Comprehensive Cancer Network, NICE = National
Institute for Health and Care Excellence, NO = 0 involved lymph nodes, N1 = 1-3 involved lymph nodes, N1mi = micrometastases,
N2 = 4-9 involved lymph nodes, PR+ = progesterone receptor-positive.

Notes

a = Definition preferred intervention: interventions that are based on superior efficacy, safety, and evidence; and, when appropriate,
affordability.

b = Definition other recommended intervention: other interventions that may be somewhat less efficacious, more toxic, or based on
less mature data; or significantly less affordable for similar outcomes.

¢ = Definition category 1: based upon high-l e v e | evidence (01
there is uniform NCCN consensus (085%
d = Definition category 2A: based upon lower-l e v e | evidence,
the intervention is appropriate.

r a n d o-goality, eadhustpmieta-analyses),
support of the Panel
there is uniform NCCN
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10. Discussion

This HTA conducted a rigorous systematic review, adhering to international methodological stand-
ards, to identify, critically appraise, and analyse pertinent clinical and economic evidence on the
predefined outcomes of interest in order to minimise bias. A health economic model of high quality
was adapted to the Swiss setting by incorporating Swiss specific data where available. These ef-
forts were, however, insufficient to answer the main research question of this HTA, due to a number

of overarching issues that will be discussed hereafter.

A large number of HTA reports on the topic of multigene-expression tests in early breast cancer
have been published over the past decade. These reports present an overview of the many publi-
cations on this topic, but struggle to formulate clear conclusions on the clinical utility, impact on
health outcomes, and cost-effectiveness of these tests. A key reason is the lack of evidence on the
comparative clinical effectiveness of multigene-expression tests compared to conventional testing.
Almost the entire body of evidence on multigene-expression tests consists of the intermediate
measures predictive ability/ chemotherapy benefit and prognostic ability, which lack the comparison
between the multigene-expression test and conventional testing, and the intermediate measure
impact on treatment management, which lacks follow-up of clinical outcomes. The predictive and
prognostic ability of the multigene-expression tests are based on different survival outcomes, and

data is lacking on HRQoL.

In contrast to former reports, this HTA attempted to link all available evidence to the impact of using
the multigene-expression tests Oncotype DX, MammaPrint, EndoPredict and Prosigna on clinical
and economic outcomes when compared to conventional testing. Evidence on non-comparative
prognostic ability of multigene-expression tests is not included in this HTA for this reason, and
because other HTA reports were able to come to robust conclusions on this aspect. Existing pro-
spective RCTs also fall short of providing the most important evidence, as they provide evidence
on predictive ability or the effects of chemotherapy in specific genomic risk groups (RxPONDER
and TAILORX), but they do not determine the clinical benefit compared to conventional testing. The
MINDACT trial is the only prospective RCT providing evidence (from a prespecified secondary
interim analysis) on the expected impact of multigene-expression tests compared to conventional
testing on survival outcomes, only falling short of estimating true comparative clinical effectiveness
by not including patient-physician decision making following test results. Retrospective/ re-analyses
of RCTs are evidence of very low certainty which hampers interpretation. These studies can be
considered O6conveni ence theariginallR€Opopulationwdhtastechinret-nl y par
rospect with a multigene-expression test. They also rarely attempt to estimate comparative clinical
effectiveness. The comparative non-randomised studies also provided very low certainty evidence
on intermediate measures only. In addition, the findings from non-randomised studies were some-
times in conflict with RCT evidence (e.g. point estimates reported by non-randomised studies fell

outside of the confidence interval of the same outcome reported in an RCT).
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The ideal study design to generate evidence on the comparative clinical effectiveness of multigene-
expression tests would be an RCT in which early breast cancer patients would be randomised
between making a treatment decision solely based on information from conventional testing, and
making a treatment decision based on information from conventional testing and a multigene-ex-
pression test. A limitation of this design is that its findings are context-specific, as treatment deci-
sions for adjuvant chemotherapy have been demonstrated to differ between countries. Currently,
one such RCT is ongoing: the OPTIMA trial for Prosigna.

Adjuvant chemotherapy only has a small absolute treatment effect on recurrence in many early
breast cancer patients. This observation is foundational to the value premise of multigene-expres-
sion tests: adjuvant chemotherapy can be omitted in patients with relatively low recurrence risk
without compromising their (recurrence-free) survival. The benefits of omitting adjuvant chemother-
apy are to be found in avoiding immediate and long-term adverse health effects, as well as treat-
ment costs. This HTA finds that multigene-expression tests costs are not offset by savings in treat-
ment costs. Additionally, evidence on the HRQoL effects of avoiding adverse events chemotherapy
is also lacking. For example, HRQoL was not measured in the MINDACT trial or any of the other
RCTs. The lack of this data makes it impossible to quantify the trade-off between the survival effects
and the impact on HRQoL from a change in adjuvant chemotherapy use. Consequently, it is not

possible to determine the clinical benefit of multigene-expression tests.

In the absence of direct evidence on comparative clinical effectiveness, the synthesis of evidence
using a decision analytic model could provide insight if enough evidence on all necessary interme-
diate measures is available. Substantial evidence is available on the prognostic ability, chemother-
apy effects in genomic risk groups, and the impact on treatment management of multigene-expres-
sion tests. However, besides evidence on the impact on HRQoL, evidence on the prognostic ability
of the conventional testing is lacking, which hampers the model-based assessment of the multigene
expression tests. The different approaches used to address this evidence gap in the economic
literature all likely underestimate the prognostic ability of conventional testing. For example, the
cost-effectiveness model presented in this report makes use of up to 3 clinical risk groups, each
with a specific recurrence risk and probability to receive chemotherapy. These risk groups are de-
fined using only 3 prognostic markers (size of the lesion, nodal status, and tumour grade). In prac-
tice, clinicians use more than 10 prognostic markers to assess recurrence risk and inform their
treatment recommendation. Therefore, it is to be expected that clinical decision making without
multigene-expression tests has more prognostic ability than is accounted for in the economic mod-
els. The sensitivity analyses in this report indicate that this leads to an overestimation of the impact

and benefits of multigene-expression tests in published economic evaluations.

In addition to the evidence gaps discussed above, there is limited evidence available for Switzer-
land. The majority of input parameters in the cost-effectiveness model were based on data from
the UK and it is unclear to what extent this data is representative for the Swiss setting. The esti-

mated cost and health outcomes are very sensitive to changes in clinical decision making (i.e. how
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many patients receive adjuvant chemotherapy based on conventional test results and following
multigene-expression testing). Studies on the treatment management impact of multigene-expres-
sion tests have demonstrated that there is considerable variation between countries on this aspect.
Conducting treatment management impact studies in Switzerland could address this crucial evi-
dence gap. When the data on the change in treatment decision is used in conjunction with patient
level data on recurrence risk from the same study it could be used in the presented cost-effective-
ness model to obtain much more precise estimates of the clinical and economic impact of multi-

gene-expression tests in Switzerland.

In Switzerland, multigene-expression tests are covered under the compulsory health insurance for
a population for whom conventional test findings alone do not allow a clear decision to be made
regarding adjuvant <chemot her afhis a iogical impléntergation
strategy, as it will avoid the costs of additional testing in those patients where the test information
will not change the treatment decision (i.e. in early breast cancer patients with a clear low risk or
high risk). However, a consequence of this strategy is that the recurrence risk of the population to
whom the tests are applied and their probability of using adjuvant chemotherapy under conven-
tional testing are unknown. The cost-effectiveness analysis in this HTA report indicates that these
2 aspects are key drivers of the health outcomes and cost-effectiveness of multigene-expression
tests. Therefore, it cannot be determined what the clinical effectiveness and cost-effectiveness of
multigene-expression tests are in the Swiss population for which these tests are reimbursed. This
evidence gap could be addressed by studying the patient characteristics related to recurrence risk
and clinical decision making in absence of multigene-e x pr essi on tests in

ulation.

Lastly, the policy question of this HTA report concerns a population of both men and women with
early breast cancer. Men were included in the PICO, search strategy, and inclusion criteria. How-
ever, almost no studies were identified in which both men and women were enrolled. It cannot be
determined to what extend the findings presented in this report also apply to men with early breast

cancer.
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11. Conclusions

Overall, the comparative evidence on multigene-expression tests is sparse. Of the 4 multigene-
expression tests, only for MammaPrint an interim analysis of one RCT is available on the compar-
ative clinical effectiveness of the multigene-expression test versus conventional testing for guiding
adjuvant chemotherapy decisions in early breast cancer patients. Treatment based on MammaPrint
may result in 46% fewer clinical high risk early breast cancer patients being treated with adjuvant
chemotherapy and little difference in or a slightly shorter distant metastasis-free survival. All other
evidence is based on the intermediate measures predictive ability/chemotherapy benefit and prog-
nostic ability, which lack the comparison between the multigene-expression test and conventional
testing, and the intermediate measure impact on treatment management, which lacks follow-up of

clinical outcomes.

The evidence base is insufficient to conduct a robust cost-effectiveness analysis of the multigene-
expression tests Oncotype DX, MammaPrint, EndoPredict and Prosigna compared to conventional
testing in early breast cancer patients. As a result, any conclusions regarding cost-effectiveness or
budget impact should be interpreted with caution. In particular, data on the relation between recur-
rence risk and the probability to receive adjuvant chemotherapy under conventional testing is lack-
ing. The review of published economic analyses identified three different approaches taken to mit-
igate this evidence gap. However, all approaches likely underestimate the prognostic ability of con-
ventional testing and thereby overestimate the clinical and economic impact of multigene-expres-
sion tests in economic evaluations. The evidence base indicates that the use of multigene-expres-
sion tests leads to a reduction in use of adjuvant chemotherapy. This is expected to result in poorer
survival outcomes, but improved HRQoL by preventing adverse events from chemotherapy. How-
ever, evidence of the impact of multigene-expression tests on HRQoL is lacking, which makes it

impossible to quantify this trade-off in health effects.

The results of the presented cost-effectiveness analysis are very uncertain. Given the parameter
uncertainty incorporated in the probabilistic sensitivity analysis, it cannot be determined whether
the evaluated multigene-expression tests result in a health gain or loss, and it is uncertain whether
they result in an increase or reduction in healthcare costs. These uncertainties are further com-
pounded by the reliance on non-Swiss data. As a result, it is not possible to draw definitive conclu-
sions about the impact of multigene-expression tests on health outcomes and costs in the Swiss
context. Based on the best available evidence, the current economic analysis suggests a low prob-
ability that multigene-expression tests are cost-effective in patients with early breast cancer. How-
ever, this finding should not be interpreted as conclusive for the Swiss context due to the limitations

discussed above.

Due to a lack of evidence, it was not possible to draw conclusions on the clinical effectiveness and
cost-effectiveness for multigene-expression tests when applied to the early breast cancer popula-

tion as described in the rei mbur sementonforeavhkoms i n Sw
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conventional test findings alone do not allow a clear decision to be made regarding adjuvant chem-

otherapy.
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13. Appendices

A. Extended executive summary

Executive Summary, extended methods and results

BACKGROUND

Breast cancer is the second most common cancer in Switzerland, with approximately 6,300
women and 50 men being diagnosed annually. The disease arises from genetic mutations lead-
ing to uncontrolled cell growth in breast tissue. Diagnosis involves physical examination, imag-
ing, and histopathological analysis, with staging based on tumour characteristics and biomarker
expression. Treatment includes surgery, radiotherapy, endocrine therapy, and chemotherapy,
guided by prognostic factors and patient-specific considerations. While earlier stages have better
prognosis, recurrence remains a risk. Adjuvant chemotherapy (chemotherapy following surgery)
reduces recurrence risk but can lead to adverse events, necessitating a decision-making ap-
proach based on individual patient profiles. Multigene-expression tests, which assess genes re-
lated to proliferation and the oestrogen receptor pathway, have been developed and are primarily
used to assist with recurrence risk prediction and, in some cases, to evaluate the potential benefit
of adjuvant chemotherapy. In Switzerland, multigene-expression tests are temporarily covered
by the mandatory health insurance since 2015 for patients with ER+/HER2- breast cancer with
up to 3 affected lymph nodes, for whom the results of conventional testing alone do not allow a
clear decision to be made regarding adjuvant chemotherapy. The 4 multigene-expression tests

that are currently covered are: Oncotype DX, MammaPrint, EndoPredict, and Prosigna.
OBJECTIVE

This health technology assessment (HTA) report assesses the efficacy, effectiveness, safety,
cost-effectiveness and budget impact as well as ethical, legal, social, and organisational benefits
and harms of multigene-expression tests when applied as described in the reimbursement texts

in Switzerland.

1. Clinical effectiveness
METHODS

A systematic literature search was conducted in PubMed (MEDLINE), Embase.com and
Cochrane Library on 6 May 2024. Studies were selected by applying pre-specified inclusion cri-
teria, which were based on the PICO, study design and type of evidence (i.e. comparative clinical

effectiveness® and the intermediate measures predictive ability?, prognostic ability?, impact on

5 See Table 1: Definitions table
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treatment management?). Outcomes? included survival outcomes (e.g. overall survival), health-
related quality of life (HRQoL) and change in treatment management. A stepwise selection ap-
proach was implemented for studies reporting prognostic ability: (1) selection of prospective
RCTs; (2) if no prospective RCT was found, other study designs reporting prognostic ability were
selected. Prospective RCTs, retrospective/re-analyses of RCTs and comparative non-random-
ised studies were selected for comparative clinical effectiveness and predictive ability. The risk
of bias of includes studies was critically appraised with RoB 2, adapted PROBAST or the adapted
ROBINS-I tool. The overall certainty of the evidence was assessed with GRADE. The included
studies were analysed separately for each multigene-expression test. For the outcome impact

on treatment management pooled event rates were calculated by meta-analysis.
RESULTS

In total, 25 studies on Oncotype DX (including 2 RCTs: RXPONDER and TAILORX), 9 studies
on MammaPrint (including 1 RCT: MINDACT), 7 studies on EndoPredict, and 4 studies on
Prosigna were included in the systematic review. An ongoing RCT was identified for Prosigna
(OPTIMA). Of the 4 multigene-expression tests, only for MammaPrint evidence is available on
the comparative clinical effectiveness of the multigene-expression test versus conventional test-
ing for guiding adjuvant chemotherapy decisions in early breast cancer patients. The other stud-
ies on MammaPrint and the studies on Oncotype DX, EndoPredict and Prosigna reported inter-
mediate measures on the predictive ability, prognostic ability, and impact on treatment manage-
ment. The intermediate measures predictive and prognostic ability lack the comparison between
the multigene-expression test versus conventional testing and in the impact on treatment man-
agement follow-up of clinical outcomes is not included. The predictive and prognostic ability of
the multigene-expression tests were based on different survival outcomes. No data was reported
on HRQoL. Except for a small number of studies on the impact on treatment management, none
of the studies included the population for whom it was unclear based on conventional testing

whether to prescribe adjuvant chemotherapy.

Oncotype DX

Comparative clinical effectiveness: No studies or ongoing RCTs identified.

Intermediate measure i predictive ability/chemotherapy benefit: Nine included studies reported

on the predictive ability of Oncotype DX for chemotherapy benefit on different survival outcomes.

Early breast cancer patients classified by Oncotype DX in genomic low or intermediate risk may
have little to no chemotherapy benefit on overall, breast cancer-specific, disease-free, recur-
rence-free, invasive disease-free, and distant metastasis-free survival (2 RCTs: moderate to low
certainty evidence & 7 studies: very low certainty evidence). These two prospective RCTs pro-
vided the best available evidence in patients classified as Oncotype DX intermediate and low/in-
termediate risk. In the TAILORX trial no statistically significant chemotherapy effect was observed

on 9 years overall survival (adjusted hazard ratio [aHR] 1.01; 95% confidence interval [CI] 0.82-
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1.27), invasive disease-free survival (aHR 0.93; 95% CI 0.81-1.06) and distant metastasis-free
survival (aHR 0.91; 95% CI 0.71-1.18), and a statistically non-significant chemotherapy benefit
was observed on recurrence-free survival (aHR 0.90; 95% CI 0.73-1.11), in women with HR+,
HER2-, zero involved lymph nodes early breast cancer and an intermediate recurrence score of
11-25 (1 RCT: moderate certainty evidence). The absolute differences in survival rates between
women who received chemo-endocrine therapy versus endocrine therapy ranged from 0.1% to
1.0%. In the RXPONDER trial a statistically non-significant chemotherapy benefit was observed
on 5 years invasive disease-free survival (aHR 0.86; 95% CI 0.72-1.03) and distant metastasis-
free survival (aHR 0.88; 95% CI 0.71-1.09) in women with HR+, HER2-, 1-3 involved lymph
nodes early breast cancer and a low/intermediate recurrence score of 0-25 (1 RCT: low certainty
evidence). The absolute differences in survival rates for chemo-endocrine therapy versus endo-
crine therapy were 1.2% for invasive disease-free survival and 1.0% for distant metastasis-free
survival. Results of 7 other studies in early breast cancer patients classified as Oncotype DX low
to intermediate risk were mostly in line with the 2 prospective RCTs (7 studies: very low certainty

evidence).

Three of these 7 studies included patients classified as Oncotype DX high risk. Early breast
cancer patients classified by Oncotype DX in genomic high risk may have a chemotherapy ben-
efit on overall, disease-free, recurrence-free, invasive disease-free, and distant metastasis-free

survival, but the evidence is very uncertain (3 studies: very low certainty evidence).

Intermediate measure i prognostic ability: Oncotype DX may be prognostic for invasive disease-
free survival in early breast cancer patients (1 RCT: low certainty evidence). The RxPONDER
trial showed that a higher recurrence score was related to a statistically significant increased risk
of invasive disease events (aHR 1.05; 95% CI 1.04-1.07) in early breast cancer patients classi-

fied as low/intermediate risk with a recurrence score of 0-25.

Intermediate measure T impact on treatment management: In women and men with ER+ or HR+,
HER2-, 0-3 involved lymph nodes early breast cancer, Oncotype DX may change the adjuvant
treatment recommendation in 33.5% of the patients, but the evidence is very uncertain (95% CI
27.6-40.1%; 12 studies: very low certainty evidence): from endocrine to chemotherapy in 7.0%
(95% CI 5.4-9.0%) and from chemo to endocrine therapy in 25.5% (95% CI 19.4-32.8%). In
women with clinically intermediate risk ER+, HER2-, 0-3 involved lymph nodes early breast can-
cer, these percentages were respectively 23.2%, 3.9% and 18.9%, but the evidence is very un-

certain (4 studies: very low certainty evidence).

MammaPrint
Comparative clinical effectiveness: The design of the MINDACT trial is aimed at assessing the
clinical outcomes of treating early breast cancer patients with adjuvant chemotherapy based on

their clinical risk (by Adjuvant!Online) or their genomic risk (by MammaPrint). Patients with dis-

cordant risks (i.e. C-high/G-low or C-low/G-high) were randomised to chemotherapy or no
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chemotherapy. In a prespecified secondary interim analysis not based on these discordant risk
groups, the comparative clinical effectiveness of MammaPrint versus Adjuvant!Online was esti-
mated by comparing distant metastasis-free survival resulting from treating according to genomic
risk strategy or clinical risk strategy. Treatment based on MammaPrint may result in 46% fewer
clinical high risk early breast cancer patients being treated with adjuvant chemotherapy and little
difference in distant metastasis-free survival (1 RCT: low certainty evidence). The interim 8 years
distant metastasis-free survival of adjuvant treatment based on MammaPrint compared to the
clinical risk strategy was 90.9% versus 91.3%, and this slightly shorter survival becomes larger
at 10 years follow-up. Whether adjuvant treatment based on MammaPrint is clinically beneficial
depends on weighing the benefits (i.e. less adverse events due to adjuvant chemotherapy) and
harms (i.e. possibly a slightly shorter distant metastasis-free survival) in a contextualised ap-

praisal. This is not reported in the current MINDACT publications.

Intermediate measure i predictive ability/chemotherapy benefit: Three studies reported on the

predictive ability of MammaPrint for chemotherapy benefit on different survival outcomes.

Early breast cancer patients classified by Adjuvant!Online and MammaPrint in C-low/G-high may
have little to no chemotherapy benefit on overall, disease-free and distant metastasis-free sur-
vival (1 RCT: low certainty evidence). In the MINDACT trial, classification in C-low/G-high may
not result in a statistically significant chemotherapy effect on 8 years overall survival (0.94; 95%
Cl 0.54-1.67) and may result in a statistically non-significant chemotherapy benefit on 8 years
disease-free survival (aHR 0.79; 95% CI 0.55-1.13) and distant metastasis-free survival (aHR
0.85; 95% CI 0.53-1.37). Early breast cancer patients classified by Adjuvant!Online and
MammaPrint in C-high/G-low may have a chemotherapy benefit on distant metastasis-free sur-
vival and may have little to no chemotherapy benefit on overall and disease-free survival (1 RCT
low certainty evidence). Classification in C-high/G-low may result in a statistically significant
chemotherapy benefit on distant metastasis-free survival (aHR 0.66; 95% CI 0.48-0.92), and a
statistically non-significant chemotherapy benefit on 8 years overall survival (aHR 0.69; 95% CI
0.45-1.05) and disease-free survival (aHR 0.79; 95% CI 0.62-1.02).

MammaPrint may not be predictive for chemotherapy benefit on breast cancer-specific survival
in early breast cancer patients, but the evidence is very uncertain (1 study: very low certainty
evidence). A pooled analysis of 6 patient series in women with stage T1-3, 0-3 involved lymph
nodes early breast cancer did not show statistically significant (p=0.45) differences in chemo-
therapy benefit on 5 years breast cancer-specific survival in women classified as MammaPrint
l ow ri sk (aHB) bDan@ KREHE®21;®5% Cl 0.06-0.80).

A database study reported inconsistent and very uncertain results with a statistically non-signifi-
cant benefit of no chemotherapy on 5 years overall survival in women with ER+, HER2- invasive
lobular carcinoma breast cancer classified as MammaPrint high risk (aHR 1.41; 95% CI 0.44-

4.55; 1 study: very low certainty evidence).
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Intermediate measure 1 prognostic ability: MINDACT showed that MammaPrint may be prog-
nostic for overall, disease-free and distant metastasis-free survival in early breast cancer pa-
tients, but the evidence is very uncertain (1 RCT: very low certainty evidence). In women with
the same clinical risk and adjuvant treatment, survival followed the genomic risk classification in
the discordant risk groups. In women who did not receive chemotherapy, survival was lower in
C-low/G-high patients (respectively 93.0%; 81.9%; 90.8%) compared with C-low/G-low patients
(respectively 96.5%; 86.8%; 94.7%). In women who received chemotherapy, survival was higher
in C-high/G-low patients (respectively 95.7%; 86.4%; 92.0%) compared with C-high/G-high pa-
tients (respectively 90.1%; 79.1%; 85.9%).

Intermediate measure i impact on treatment management: In women with ER+ or HR+, HER2-
, 0-3 involved lymph nodes early breast cancer, MammaPrint may change the adjuvant treatment
recommendation in 34.9% of the patients, but the evidence is very uncertain (95% CI 26.4-
44.5%; 5 studies: very low certainty evidence): from endocrine to chemotherapy in 13.3% (95%
Cl 11.5-15.3%) and from chemo to endocrine therapy in 20.7% (95% CI 12.5-32.2%). In women
with HR+, HER2-, 0-3 involved lymph nodes early breast cancer and an intermediate Oncotype
DX result, these percentages were respectively 33.6%, 20.5% and 13.1%, but the evidence is

very uncertain (1 study: very low certainty evidence).

EndoPredict

Comparative clinical effectiveness: No studies or ongoing RCTs identified.

Intermediate measure T predictive ability/chemotherapy benefit: In women with ER+, HER2-, up
to 10+ involved lymph nodes early breast cancer EndoPredict may be predictive for chemother-
apy benefit on 10 years breast cancer recurrence and distant recurrence, but the evidence is
very uncertain (1 study: very low certainty evidence). The increase in breast cancer recurrence
risk with EPclin score was statistically significant reduced (p-interaction=0.025) in women who
received chemo-endocrine therapy (aHR 2.06; 95% CIl 1.82-2.34) versus endocrine therapy
(aHR 2.50; 95% CI 2.26-2.76). Similar results were reported for distant recurrence.

Intermediate measure i prognostic ability: EndoPredict may be prognostic for breast cancer and
distant recurrence in early breast cancer patients, but the evidence is very uncertain (3 studies:

very low certainty evidence).

The adjusted hazard ratios for 10 years breast cancer and distant recurrence reported above
can be interpreted also as prognostic ability: a higher Epclin score was related to a statistically
significant increased recurrence risk in women who received chemo-endocrine therapy as well

as in women who received endocrine therapy (1 study; low certainty evidence).

In women with ER+, HER2-, up to 4+ involved lymph nodes early breast cancer treated with
endocrine therapy, the 10 years distant recurrence rate followed the genomic risk classification

in the discordant clinical-genomic risk groups and EndoPredict may be prognostic for 10 years
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distant recurrence survival, but the evidence is very uncertain (2 studies; very low certainty evi-

dence).

Intermediate measure i impact on treatment management: In women with clinically intermediate
risk ER+, HER2-, 0-3 involved lymph nodes early breast cancer, EndoPredict may change the
adjuvant treatment recommendation in 39.6% of the patients, but the evidence is very uncertain
(95% CI 35.0-44.3%; 4 studies: very low certainty evidence): from endocrine to chemotherapy in
8.6% (95% CI 3.9-17.8%) and from chemo to endocrine therapy in 28.6% (95% CI 18.8-41.0%).

Prosigna

Comparative clinical effectiveness: No studies identified. An RCT is ongoing with an estimated
completion date in December 2034. Five-year follow-up data is anticipated to be published mid-
2026.

Intermediate measure 1 predictive ability/chemotherapy benefit: No studies identified.

Intermediate measure T prognostic ability: In women with HR+, HER2-, pT1pNO tumours who
were not recommended any adjuvant treatment, Prosigna may be prognostic for 15 years breast
cancer-specific survival and 10 years distant metastasis-free survival, but the evidence is very
uncertain (1 study: very low certainty evidence). A statistically significant increased risk of breast
cancer-related death was observed in women classified as G-intermediate versus G-low (aHR
4.52; 95% CI 1.08-18.85) and in G-high versus G-low (aHR 9.09; 95% CI 1.80-14.50). Compa-

rable, but more imprecise results were reported for distant metastasis-free survival.

Intermediate measure 1 impact on treatment management: In post-menopausal women with
ER+, HER2- and zero involved lymph nodes early breast cancer, Prosigna may change the ad-
juvant treatment recommendation in 17.1% of the patients, but the evidence is very uncertain
(95% CI 13.8-21.1%; 3 studies: very low certainty evidence): from endocrine to chemotherapy in
11.1% (95% CI 8.8-13.9%) and from chemo to endocrine therapy in 5.4% (95% CI 2.2-12.5%).

2. Costs, cost -effectiveness and budget impact
METHODS

For the economic review, a systematic literature search was conducted in PubMed (MEDLINE),
Embase.com, Cochrane Library, Tufts Medical Centre Cost-Effectiveness Analysis (CEA) Reg-
istry, and National Health Service Economic Evaluation Database (NHS EED). Studies were
selected by applying pre-specified inclusion criteria based on the PICO and study design. The
quality of the studies was assessed using the Philips checklist for health economic models.
Based on this quality assessment, one health economic model was selected to be replicated and
adapted to the Swiss setting by incorporating Swiss data on population characteristics, survival,

and treatment costs. An economic analysis t
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horizon was conducted in a target population representing the Swiss HR+, HER2-, LNO-3 early
breast cancer population, as well as an intermediate risk population which was used to represent
the population as defined in the reimbursement text (with the exception of MammaPrint, for which

this analysis was not possible due to data constraints).
RESULTS

In the economic review 36 studies on multigene-expression tests for patients with HR+, HER2-,
LNO-3 early breast cancer were included: 29 evaluated Oncotype DX, 10 evaluated
MammaPrint, 6 evaluated EndoPredict, and 5 evaluated Prosigna. In cost-effectiveness results
of the studies, Oncotype DX and MammaPrint ranged from dominant to dominated, while Endo-

Predict and Prosigna ranged from dominant to positive ICERS.

The results of the economic model assessment indicated that adding a multigene-expression
test (i.e. Oncotype DX, MammaPrint, EndoPredict, or Prosigna) to conventional testing is likely
to resultin very small changes in health outcomes (life years and QALY's). However, the direction
and magnitude of the difference in health effects is very uncertain (Oncotype DX: 0.00 QALY
[95% CI: -0.07, 0.06], MammaPrint: 0.00 QALY [95% CI: -0.10, 0.11], EndoPredict: 0.03 QALY
[95% CI. -0.05, 0.14], Prosigna 0.03 QALY [95% CI: -0.04, 0.12]). This means that based on the
available evidence, it cannot be determined whether adding one of the evaluated multigene-
expression tests to conventional testing will result in a health gain or loss. This also holds for the
incremental health effects of multigene-expression tests in the intermediate risk population (On-
cotype DX: -0.01 QALY [95% CI: -0.15, 0.14], EndoPredict: 0.04 QALY [95% CI: -0.13, 0.25],
Prosigna: 0.04 QALY [95% CI: -0.11, 0.23]). Oncotype DX, EndoPredict, and Prosigna are ex-
pected to result in an increase in healthcare costs due to the additional costs of testing which
are not offset by the savings in costs for adjuvant chemotherapy (Oncotype DX: CHF (B¢
[95% CI: -8&%02, 093P, EndoPredict: CHF 778 5% CI: -8 6 2, 1 (89%] @rosigna: CH F 127 (
[95% CI: -8 6 2,8 @ 3)6 Bh]s also holds when multigene-expression tests are only used in the
intermediate risk population (Oncotype DX: CHF 327 [95% CI:-9 6 6, 2 39§ EndoPredict: CHF
4202 [95% CI: -8 @12, 16@66], Prosigna: CH F 664 5% CI: -8 6 2, 3 317Q0])0 However, the
analysis for MammaPrint resulted in a reduction in healthcare costs (CHF -749 [95% CI: -1 QL 68,
9 6 2 0 Zhp ¥ensitivity analysis indicated that the model outcomes are particularly sensitive to
changes the recurrence risk and in the estimates of the probability to receive adjuvant chemo-
therapy under either testing strategy. Swiss data to inform these parameters is lacking. Oncotype
DX had a less than 50% probability of being cost-effective at any willingness-to-pay threshold,
whereas EndoPredict and Prosigna has a more than 50% probability of being cost-effective at
willingness-to-pay | evel s ab opeeQACH&Ned BdnNARiM had a 56.1% prob-
ability of being cost effective at a willingness-to-forgo level of 0 CHF per QALY lost. The 5-year
budget impact analysis indicated that the use of Oncotype DX, EndoPredict, or Prosigna in ad-
dition to conventional testing would require an increase of the healthcare budget (Oncotype DX:
CHF 28.9M, EndoPredict: 45.5M, Prosigna: 38.6M), whereas a lower healthcare budget would
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be required when MammaPrint is used (CHF -13M). The budget impact is considerably smaller
if multigene-expression tests are only used in the intermediate risk population (Oncotype DX:
CHF 1.0M, EndoPredict: 19.6M, Prosigna: 9.7M).

3. Ethical, legal, social and organisational issues
METHODS

Ethical, legal, social, and organisational (ELSO) issues were searched through the systematic
literature searches of the clinical effectiveness and cost-effectiveness in PubMed (MEDLINE),
Embase.com, Cochrane Library, Tufts Medical Centre Cost-Effectiveness Analysis (CEA) Reg-
istry, and National Health Service Economic Evaluation Database (NHS EED) and targeted non-

systematic searches. Findings were described narratively.
RESULTS

Fourteen articles on ELSO domains were included. In the ethical domain, inadequate represen-
tation of ethnic minorities as well as the exclusion of men from validation trials were discussed.
No legal issues were found from the searches. Identified social issues included emotional stress
that multigene-expression testing can cause to patients along with barriers that prevent patients
from being screened, such as out-of-pocket expenses and privacy concerns. In the organiza-
tional domain, several factors i.e. gradual learning, patient preferences, and adherence to guide-
lines are discussed, providing insight into how they inform oncologists' decisions to order multi-
gene-expression tests and variously shape testing utilization patterns. In addition, challenges
related to integrating multigene-expression tests into clinical practice, positioning general practi-
tioners as solely emotional support providers due to the lack of expertise in these tests, as well
as the impact of sample contamination and extraction methods on test accuracy were also ad-

dressed.
CONCLUSION

Overall, the comparative evidence on multigene-expression tests is sparse. Of the 4 multigene-
expression tests, only for MammaPrint an interim analysis of one RCT is available on the com-
parative clinical effectiveness of the multigene-expression test versus conventional testing for
guiding adjuvant chemotherapy decisions in early breast cancer patients. Treatment based on
MammaPrint may result in 46% fewer clinical high risk early breast cancer patients being treated
with adjuvant chemotherapy and little difference in or a slightly shorter distant metastasis-free
survival compared to treatment based on conventional testing. All other evidence is based on
the intermediate measures predictive ability/chemotherapy benefit and prognostic ability, which
lack the comparison between the multigene-expression test and conventional testing, and the
intermediate measure impact on treatment management, which lacks follow-up of clinical out-

comes.
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The evidence base is insufficient to conduct a robust cost-effectiveness analysis of the multi-
gene-expression tests Oncotype DX, MammaPrint, EndoPredict and Prosigna compared to con-
ventional testing in early breast cancer patients. In particular, data on the relation between re-
currence risk and the probability to receive adjuvant chemotherapy under conventional testing is
lacking. The effect of adding multigene-expression tests to conventional testing on costs and
health outcomes are very uncertain, and it cannot be determined whether it will result in a health

gain or loss, nor in an increase or decrease in healthcare costs.

Finally, the use of multigene is associated with several ethical, social and organisational issues.
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B. Search strategy clinical systematic literature search

Table 70: PubMed (MEDLINE)

Population

"Breast Neoplasms"[Mesh] OR breast neoplasm*[tiab] OR breast tumor*[tiab] OR breast tumour*[tiab] OR
breast cancertiab] OR breast malignanc*tiab] OR breast carcinoma*tiab] OR breast
adenocarcinoma*[tiab] OR breast sarcoma*[tiab] OR mammary neoplasm*[tiab] OR mammary tumor*[tiab]
OR mammary tumour*[tiab] OR mammary cancerftiab] OR mammary malignanc*[tiab] OR mammary
carcinoma*[tiab] OR mammary adenocarcinoma*[tiab] OR mammary sarcoma*[tiab]

Intervention

endopredict*[tiab] OR EPclin[tiab] OR 12-gene[tiab] OR gene-12[tiab] OR oncotype DX*[tiab] OR
oncotypeDX*[tiab] OR 21-gene[tiab] OR gene-21[tiab] OR mammaprint*[tiab] OR mamma-print*[tiab] OR
70-gene[ftiab] OR gene-70[tiab] OR prosigna*[tiab] OR microarray 50[tiab] OR PAM50[tiab] OR PAM
50[tiab] OR 50-gene[tiab] OR gene-50[tiab]

Comparator

No search string

Outcomes

No search string

Limits

Publication period i
|l ast 15 years (02009)

No conference abstracts and preprints
NOT (congress[pt] OR preprint[pt])

Search date

6 May 2024

Table 71: Embase.com

Population

‘breast tumor'/exp OR 'breast neoplasm*ti,ab OR 'breast tumor*"ti,ab OR 'breast tumour*"ti,ab OR 'breast
cancer':ti,ab OR 'breast malignanc*ti,ab OR 'breast carcinoma*ti,ab OR 'breast adenocarcinoma*'ti,ab
OR 'breast sarcoma*:tiab OR 'mammary neoplasm*:tiab OR ‘'mammary tumor*:tiab OR 'mammary
tumour*':ti,ab OR 'mammary cancerti,ab OR 'mammary malignanc*:ti,ab OR 'mammary carcinoma*"ti,ab
OR 'mammary adenocarcinoma*ti,ab OR 'mammary sarcoma*"ti,ab

Intervention

‘breast cancer prognostic test kit'/exp OR endopredict*:ti,ab OR EPclin:tiab OR 12-gene:ti,ab OR gene-
12:ti,ab OR 'oncotype DX*:ti,ab OR oncotypeDX*:itiab OR 21-gene:ti,ab OR gene-21:tiiab OR 'DNA
microarray kit/exp OR mammaprint*:ti,ab OR mamma-print*:ti,ab OR 70-gene:ti,ab OR gene-70:ti,ab OR
prosigna*:ti,ab OR 'microarray 50"ti,ab OR PAM50:ti,ab OR 'PAM 50"ti,ab OR 50-gene:ti,ab OR gene-
50:ti,ab

Comparator

No search string

Outcomes

No search string

Limits

Publication period
last 15years( ©O2009)

No conference abstracts and preprints/select other publication types

AND ([article])/lim OR [article in press]/lim OR [conference paper]/lim OR [conference review]/lim OR [data
papers]/lim OR [editoriall/lim OR [erratum]/lim OR [letter]/lim OR [note]/lim OR [review)/lim OR [short
survey]/lim)

Search date

6 May 2024
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Table 72: Cochrane Library

Population

[mh "Breast Neoplasms"] OR ("breast" NEXT neoplasm*):tiab OR ("breast’ NEXT tumor*):tiab OR
("breast” NEXT tumour*):ti,ab OR ("breast" NEXT cancer):ti,ab OR ("breast" NEXT malignanc*):tiab OR
("breast” NEXT carcinoma*):itiab OR ("breast’ NEXT adenocarcinoma*):itiab OR ("breast" NEXT
sarcoma*):tiab OR ("mammary" NEXT neoplasm*)itiab OR (“mammary" NEXT tumor*):itiab OR
("mammary" NEXT tumour*):itiab OR ("mammary” NEXT cancer):itiab OR ("mammary” NEXT
malignanc*):ti,ab OR ("mammary" NEXT carcinoma*):tiab OR ("mammary" NEXT adenocarcinoma*):ti,ab

OR ("mammary" NEXT sarcoma*):ti,ab

Intervention

endopredict*:ti,ab OR EPclin:ti,ab OR "12-gene":ti,ab OR "gene-12":ti,ab OR ("oncotype" NEXT DX*):ti,ab
OR oncotypeDX*:itiab OR "21-gene"ti,ab OR "gene-21"ti,ab OR mammaprint*:tiab OR mamma-
print*:tiab OR "70-gene":ti,ab OR "gene-70"ti,ab OR prosigna*iti,ab OR "microarray 50"ti,ab OR

"PAM50":ti,ab OR "PAM 50":ti,ab OR "50-gene":ti,ab OR "gene-50":ti,ab

Comparator

No search string

Outcomes

No search string

Limits

Publication period 3
|l ast 15 years (02009)

No conference abstracts and preprints
NOT (congress:pt OR preprint:pt)

Search date

6 May 2024

Table 73: ClinicalTrials.gov and EU Clinical Trials Register

Population breast cancer

Intervention Oncotype DX OR MammaPrint OR EndoPredict OR Prosigna
Comparator No search string

Outcomes No search string

Search date

10 June 2024
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C. Adapted risk of bias assessment tools

Prediction model study Risk Of Bias Assessment Tool (PROBAST) adapted by NIHR 52
Retrospective/re-analyses of RCTs and comparative non-randomised studies with predictive

and/or prognostic ability were critically appraised with the Prediction model study Risk Of Bias As-
sessment Tool (PROBAST) , adapted by NIHR for thei
adjuvant chemotherapy decisions i n%NiRgelbctedthede posi
items from each domain of PROBAST based on their relevance and defined the definitions of high

or low risk for each item specific to this NIHR review a priori.

The population of interest of the current HTA was broader and included lymph node negative as

well as lymph node positive early breast cancer. This broader population definition was used for

the applicability Domain 1 Participants.

The overall judgment of the risk of bias and applicability was based on the PROBAST guidance: if

O1 domain was judged as high risk of bias the over
there were high concer ns theoverahjydgeméncia &pplitabilityywvast or O1

high concerns.>?

Table 74: Risk of bias and applicability (adapted from PROBAST by NIHRP) 52

Risk of bias
Domain Criterion Scoring for this review
Domain 1 Were appropriate data * Yes (prognosis): reanalysis of RCT or cohort or nested case control AND
Participants sources used? patients did not receive chemotherapy
Yes (predicting chemotherapy benefit): RCT or reanalysis of RCT
e No (prognostic): non-nested case control or case series AND/OR some/all
patients had chemotherapy
e No (predicting chemotherapy benefit): patients not randomised to
chemotherapy vs. no chemotherapy
Domain 1 Were all inclusions and e Yes: all eligible patients from trial or consecutive eligible patients from
Participants exclusions of prospective registry
participants appropriate? |e No: some eligible patients excluded (e.g. not sent for testing. insufficient
tissue, test failures, missing data, AND/OR. non-prospective regisiry)
Unclear: if unclear
Domain 2 Were the tests e  TYes: If test assessed in similar way for all participants [most/all studies in
Predictors [predictors] defined and this review likely to score Yes as uses standardised test]
[tests] assessed in a similar e No: Test not assessed in similar way for all participants
way for all participants?
Domain 2 Were the tests [predictor Yes: If test assessors blinded to clinical outcomes
Predictors assessments] made No-: If not blinded
[tests] without knowledge of Unclear: if unclear
outcome data?
Domain 3 Were the outcome *  Yes: At least one outcome was standardised (e.g. DRFS. OS) or definad a
Outcomes definitions standardised priori
or defined a priori? s No: All outcomes non-standardised and not defined a priori
¢ Unclear: if unclear
Domain 3 Were the outcomes * Yes: If outcome assessors blinded to test results
Qutcomes determined without e No: If not blinded
knowledge of test e Unclear: if unclear
[predictor] information?
Domain 3 Was chemotherapy e Yes: Test did not influence use of chemotherapy [Yes if retrospective use
Outcomes decision made before of test on stored tumour samples, i.e. reanalyses of RCTs or cohorts]
test result known? e No: Test result may have influenced use of chemotherapy [No for
observational studies of prospective use of test]
® [This item is not in PROBAST but is important for this review]
Domain 4 Were there a reasonable Yes: At least 100 patients with outcome data
Analysis number of participants No: Less than 100 patients with outcome data
with outcome data?
Domain 4 Were all enrolled Yes: If all enrolled participants included in the analysis
Analysis participants included in No: If some enrolled patients not analysed
the analysis?
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Applicability
Number Criterion Scoring for this review
Domain 1 Did the included e Yes: all patients in scope (HR+, HER2—, LN1-3)
Participants participants match the e Mostly: < 20% out of scope

review question? ¢ No: > 20% out of scope

¢ Unclear: if unclear

Domain 2 Did the definition and e Yes: same as commercially available tests
Predictors assessment of tests ¢ No: different from commercially available tests (e.g. FFPE vs. fresh
[tests] [predictors] match the samples, test methods)

review question?
Domain 3 Did the outcomes match |e Yes: At least one outcome matched the review question
QOutcomes the review question? ¢  No: No outcomes matched the review question

ROBINS-I tool for uncontrolled before -after studies adapted by Cochrane 4°

Before-after studies reporting the outcome impact on treatment management were critically ap-
praised with the ROBINS-I tool for uncontrolled before-after studies, adapted by Cochrane.*® In this
tool issues were addressed only for the effect of assignment to intervention, since it was not ex-
pected uncontrolled before-after studies to examine the effect of starting and adhering to the in-

tended intervention.

Table 75: Bias domains included in the ROBINS -l tool for uncontrolled before -after studies, with a sum-
mary of the issues addressed (adapted by Cochrane) 45

Bias domain Additional or different issues addressed compared with
follow-up studies*

Bias due to Whether:
confounding

« measurements of outcomes were made at sufficient pre-
intervention time points to permit characterization of pre-
intervention trends and patterns;

s there are extraneous events or changes in context around
the time of the intervention that could have influenced the
outcome; and

+ the study authors used an appropriate analysis method
that accounts for time trends and patterns, and controls for
all the important confounding domains.

Bias in selection of

participants into e Theissues are similar to those for follow-up studies. For

the study studies that prospectively follow a specific group of units
from pre-intervention to post-intervention, selection bias is
unlikely. For repeated cross-sectional surveys of a
population, there is the potential for selection bias even if
the study is prospective.
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