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Introduction

Breast cancer (BC) is now the most common type
of cancer among women worldwide and also the
leading cause of cancer-related mortality —
accounting for an estimated 2261.419 new cases
and 684,996 deaths in 2020, respectively.! In
Brazil, 66,000 new cases of female BC were esti-
mated in 2021, representing almost 30% of all
neoplasms.2 Hormone receptor positive, human
epidermal growth factor receptor 2-negative
(HR+/HER2-) subtype accounts for 65% and
75% of cases of BC among younger and older
women, respectively, of which 70% are expected
to be of stage I-11.3 Therefore, a precise assess-
ment of the risk of recurrence for individual
patients with early-stage HR+/HER2- BC is par-
amount to avoiding both undertreatment and
overtreatment.

The Early Breast Cancer Trialists’ Collaborative
Group overview showed that, despite approxi-
mately 60% of patients having received adjuvant
chemotherapy (ACT), only a minority derived
meaningful benefit from this treatment.*> In addi-
tion, traditional clinicopathological features such
as age, tumor size, node status, histological grade,
ER and PR expression, and HER?2 status have not
been consistently predictive of benefit from ACT.6

Studies based on molecular signaling pathways and
gene expression signatures (GES) rely on method-
ologies to determine recurrence risk and have pro-
vided prognostic and predictive information beyond
that provided by standard clinicopathological fea-
tures.”-8 The main GES available for prognostication
of patients with HR+/HER2- early breast cancer
(eBC) are Oncotype DX® (ODX) [Exact Sciences,
Madison, Wisconsin, US], MammaPrint® (MMP)
[Agendia, Amsterdam, Netherlands], Prosigna®
[NanoString Technologies, Seattle, Washington,
US], Breast Cancer Index® [Biotheranostics, San
Diego, California, US], and EndoPredict® [Myriad
Genetics, Salt Lake city, Utah, US]. Only ODX and
MMP though have been considered level of evi-
dence 1.%10 ODX is a 21-gene assay that is currently
validated for the prediction of risk of recurrence and
benefit from ACT in both node negative (N0)!-3 and
node-positive (N1) disease.10

In times of rapidly increasing costs and growing
awareness about toxicity and quality of life issues,
GES are becoming valuable tools in driving treat-
ment de-escalation strategies.!! Decision-making
impact studies of ODX Recurrence Score
(ODXRS) have demonstrated the clinical utility

of this test especially in terms of its ability of
decreasing the proportion of patients who are rec-
ommended ACT by ~20-40%.1>"1> However,
both decision-making impact and cost-effective-
ness studies can be profoundly influenced by local
realities. Reassuringly, the clinical utility of ODX
has been replicated in our reality by a prospective
study conducted in two Brazilian public hospitals,
with a reported 63% reduction in ACT indication
after ODX test results.!¢

Many studies have specifically addressed the cost-
effectiveness of these assays, having largely shown
that both MMP and ODX are indeed cost-effec-
tive. Importantly, these studies were conducted
across a wide range of healthcare systems and
regions, such as Europe, North America, Latin
America, and Asia.l7-25

In Brazil, despite the growing evidence supporting
the clinical utility of GES in HR+/HER2- eBC,
treatment decisions remain largely driven by tradi-
tional clinicopathological features. The high cost of
these tests remains a significant barrier, and limited
data on their cost-effectiveness are currently availa-
ble. Our aim in this study is to provide further insight
into the cost-effectiveness of ODX in the current
reality of the Brazilian private health system.

Methods

Objectives of the study

The primary objective of this study was to esti-
mate, retrospectively, the rate of change in the
indication of ACT and the cost-effectiveness of
ODX testing in patients with HR+/HER2-eBC
from the Brazilian private health system. We eval-
uated the cost-effectiveness of ODX across strata
of clinical risk groups using data from a large data-
set of patients from various Brazilian institutions.

Study design and population

This is a multicenter, retrospective study devel-
oped and conducted by GBECAM (Grupo
Brasileiro de Estudos em Cancer de Mama)
involving seven cancer centers in Brazil (Hospital
Sirio-Libanés in Sao Paulo and Brasilia, Hospital
Israelita Albert Einstein in S3o Paulo, A. C.
Camargo Cancer Center in Sido Paulo, Rede
D’Or Sédo Luiz in Sdo Paulo and Rio de Janeiro,
Grupo CAM in Salvador, Hospital Beneficiéncia
Portuguesa in Sdo Paulo, and Hospital Moinho
de Ventos in Porto Alegre).
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Clinicopathological and ODX information were
retrospectively collected from a large cohort of
patients with T1-T3, NO-N1, HR+/HER2-
eBC who underwent an ODX between 2005 and
2020. Cases were retrieved from medical records
and the review was undertaken by the co-authors
from the participating institutions.

Patient data are presented in an aggregated or
non-identifiable manner and no informed con-
sent was deemed necessary by the institutional
ethics committee board. The Ethics Committee
provided approval.

Model structure

The population was divided into the three
genomic risk groups by ODX, as reported in the
TAILORx trial: low (<11), intermediate (11—
25), and high (>25) recurrence score (RS).2¢
Clinical risk of recurrence was defined as low or
high based on binary clinical risk categorization
based on the Adjuvant! Algorithm as used in
Microarray in Node-Negative Disease May Avoid
Chemotherapy trial. Clinical risk was defined as
low if the tumor was 3 cm in diameter or smaller
and had a low histologic grade, 2cm or smaller
and had an intermediate grade, or 1 cm or smaller
and had a high grade for node negative patients;
and if the tumor was 2cm in diameter or smaller
and had a low histologic grade for node-positive
patients. The clinical risk was defined as high if
the low-risk criteria were not met.?”>28 Patients
with micrometastatic nodal involvement were
considered as node positive for clinical risk clas-
sification as in MIDACT trial,2° whereas these
patients were not included in TAILORKX trial and
were excluded after protocol amendment in
RxPONDER trial.

Two decision-tree models were developed using
Microsoft Excel®. In the first model, the overall
population (containing low and high clinical risk
patients) were entered into the model. In the sec-
ond model, only high clinical risk patients were
included.

In the first model, all patients would undergo
ODX, and ACT would be given according to
TAILORx?%3% and RxPONDER?3! data as well as
ASCO! and NCCN?° guideline recommenda-
tions (because menopausal status was not always
clearly documented in the charts, we used age
</>50 as a surrogate for pre-/postmenopausal
status): patients >50years with pNO-1, pT1-3,

and RS>25; patients <50years with pNO,
pT1b-2 and either RS 16-20 with high clinical
risk or RS > 20; patients <50years with N1 and
any RS. In this model, the scenario considered as
default (i.e. usual care comparator) was all women
with high clinical risk would be offered ACT.

In the second model, only women with high clini-
cal risk would undergo ODX, and ACT would be
given according to the aforementioned crite-
ria.26:30.31 In this model, the scenario considered
as default was all women with high clinical risk
(100% in this model) would be offered ACT.

Costs

Treatment and the cost of the assay were esti-
mated in January 2022 and were converted from
Brazilian Reais (R$) to United States Dollars
(US$), based on an exchange rate of
R$5.00=US$1.00. The Brazilian private health
costs are variable because they are based on mul-
tiple factors such as type of health insurance, geo-
graphic region, and the profile of the care provider.
All costs plotted in this model derived from
Planserv (Assisténcia a saude dos servidores
publicos estaduais, Bahia, Brazil) and the pricing
establishment and regulation agency, CMED
(Camara de regulagdo do mercado de medica-
mentos) listings which are available for public
consultation in Brazil.

The cost of the ODX assay was informed by the
Brazilian representative for GenomicHealth (now
ExactSciences) US$ 3000.

The costs of CH (US$ 12897.15) were based on
regimens with and without anthracyclines accord-
ing to clinical practice and their approximate pro-
portional distribution in TAILORx and
RxPONDER trials: 50% of dose-dense AC-T [4
cycles of doxorubicin/cyclophosphamide (with
Pegfilgrastrim) every 2 weeks followed by 4 cycles
of paclitaxel every 2weeks] and 50% of TC X 4 [4
cycles of docetaxel and cyclophosphamide every 3
weeks (with Pegfilgrastrim)]. Dose-dense AC-T
was chosen because it is the preferred anthracy-
cline-based regimen for patients with HR+/
HER2-eBC by NCCN guidelines version 2.2022.
Detailed information on all costs is presented in
Supplemental Tables S1-S3. The costs related to
adverse event management were not included in
this cost-effectiveness analyses because of high
hypothetical level of calculation regarding most
clinical management cost data were not available.
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Table 1. Model parameters.

Variables Mean Lower bound Upper bound Probabilistic distribution

Overall population

High genomic risk probability 17.2% 14.3% 20.1% Beta
Low/intermediate genomic risk with indication of CT ~ 16.3% 13.4% 19.1% Beta
High clinical risk probability 36.3% 32.6% 40.0% Beta

High clinical risk

High genomic risk probability 21.79% 18.61% 24.98% Beta
Low/intermediate genomic risk with indication of CT ~ 26.23% 22.83% 29.62% Beta
Oncotype costs (US$) 3000.00 2400.00 3600.00 Gamma
CT costs (US$) 12,897.15 10,317.72 15,476.58 Gamma
Clinical costs no CT (US$) 156.00 124.80 187.20 Gamma

CT, chemotherapy

Also, work absenteeism following chemotherapy Results
(CT) and costs associated with disease recurrence
were not included in the model. Baseline characteristics
A total of 645 patients were included in this study.
Uncertainty was addressed using deterministic Their demographic and clinicopathological char-
and probabilistic sensitivity analyses (PSAs). acteristics are summarized in Table 2. The
median age was 54 (range: 24-78years) and
The estimate of 5-year follow-up visits as well as  58.3% were >50years. Most tumors were Tlc
the monitoring exams and costs of implanted (51.5%), NO (80.5%), and histologic grade 2
catheter for administration of CT used in the (67.1%). Using the modified Adjuvant! Online
cost-effectiveness analyses are detailed in criteria for clinical risk classification, 411 tumors
Supplemental Tables S2-S3. (63.7%) had low-risk and 234 (36.3%) had high-
risk disease.

Sensitivity analyses The ODX indicated low (<11), intermediate

We performed deterministic one-way sensitivity and  (11-25), and high (>25) genomic risk in 119

PSAs on the variables within clinically plausible (18.4%), 415 (64.3%), and 111 (17.2%) tumors,

ranges of our baseline characteristics. Deterministic ~ respectively.

one-way sensitivity analyses explore the impact that

individual parameter uncertainty has on the model In the clinical practice 168 patients received

results. PSAs explore the impact of joint uncertainty ACT: 2 patients in the low genomic risk group

of all parameters on the model results. (1.6%), 75 patients in the intermediate genomic
risk (18%), and 91 patients in the high genomic

Both clinical and costs parameters were varied. risk (81.9%).

The former was varied based on 95% confidence

intervals (CIs) and the latter were varied at =20%

of the mean (Table 1). The results were presented  Clinical impact on ACT recommendation

by Tornado diagram. PSAs were conducted using Of 645 patients from the overall population, 234

beta distributions for probability parameters and (36.3%) had high clinical risk and, therefore,

utility estimates, and gamma distributions for clinical indication of ACT. Of these same 645

cost estimates. The distributions of input param- patients, only 198 (30.7%) had genomic indica-

eters were drawn 1000 times, and acceptability tion of ACT — corresponding therefore to a poten-

curves were created. tial 5.6% absolute reduction in the use of ACT.
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Table 2. Baseline characteristics of participants.

Characteristics All patients RS<11 RS=11-25 RS >25
Number of patients - N 645 119 415 1M1
Median age, years (range) 54.7 (24.5-78.9) 54.6 (34.7-78.6) 54.5 (24.5-78.9) 54.6 (30.0-77.8)

Age - N (%)
<50years
>50years

Sex - N (%)
Female

Male

Histologic subtype - N (%)

IDC
ILC

Others

Histologic grade - N (%)

Low
Intermediate
High

pT stage
pTTmic
pTla
pT1b
pTlc
pT2
pT3

pN stage - N (%)
NO
NTmic

N1

Estrogen receptor - N (%)

Positive

Negative

Progesterone receptor - N (%)

Positive

Negative

Clinical risk* - N (%)
Low clinical risk

High clinical risk

269 (41.7%)

376 (58.3%)

644.(99.8%)
1(0.2%)

496 (76.9%)
85 (13.2%)
63 (9.8%)

127 (19.7%)
433 (67.1%)
82 (12.7%)

3(0.5%)

17 (2.6%)
156 (24.2%)
332 (51.5%)
132 (20.5%)
5 (0.8%)

519 (80.5%)
47 (7.3%)
78 (12.1%)

645 (100%)
0

590 (91.5%)
55 (8.5%)

411 (63.7%)
234 (36.3%)

45 (37.8%)

68 (57.2%)

118 (99.2%)
1(0.8%)

96 (80.1%)
13 (10.9%)
10 (8.4%)

28 (23.5%)
86 (72.3%)
4 (3.4%)

2 (1.7%)
4 (3.4%)
27 (22.7%)
59 (49.6%)
25 (21%)
2 (1.7%)

92 (77.3%)
9 (7.6%)
18 (15.1%)

119 (100%)
0

113 (95%)
6 (5%)

80 (67.2%)
39 (32.8%)

182 (43.9%)

186 (44.8%)

415 (100%)
0

307 (74%)
63 (15.2%)
45 (10.8%)

95 (22.9%)
279 (67.2%)
40 (9.6%)

1(0.2%)

11 (2.6%)
107 (25.8%)
214 (51.6%)
79 (19%)
3(0.7%)

323 (77.8%)
36 (8.7%)
55 (13.2%)

415 (100%)
0

386 (93%)
29 (7%)

271 (65.3%)
144 (34.7%)

42 (37.9%)

60 (54%)

111 (100%)
0

93 (83.7%)
9 (8.1%)
8 (7.2%)

4 (3.6%)
68(61.3%)
38 (34.2%)

0

2 (1.8%)
22 (19.8%)
59 (53.1%)
28 (25.2%)
0

104 (93.7%)
2 (1.8%)
5 (4.5%)

111 (100%)
0

91 (82%)
20 (18%)

60 (54.1%)
51 (45.9%)

Clinical risk*: *binary clinical-risk categorization based on the Adjuvant! algorithm as used in the Microarray in Node-Negative Disease May Avoid Chemotherapy trial.

p, pathological; RS, recurrence score.
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Figure 1. Decision tree in the overall population.

Among 411 tumors with low clinical risk, 99 had
genomic indication of ACT, corresponding to a
potential 24.8% absolute increase in the use of
ACT in this group.

Of 234 (36.3%) patients with high clinical risk,
only 99 (42.3%) had genomic indication of ACT
— corresponding therefore to a potential 57.7%
absolute reduction in ACT indication.

Cost-effectiveness analyses in the

overall population

Of 645 patients from the overall population, 234
[36.3%; 95% confidence interval (CI): 32.6—
40.0%) had high clinical risk and would have
ACT indicated as a default. In terms of genomic
risk, 119 (18.4%; 95% CI: 15.5-21.4%), 415
(64.3%; 95% CI: 60.6-68.0%) and 111 (17.2%;
95% CI: 14.3-20.1%) had low, intermediate, and
high risk, respectively. These cases represent the
probability of risk included on decision tree (first
model in the Figure 1).

In this model, the scenario considered as usual
care comparator was one of all women with high
clinical or genomic risk being referred to ACT
and all women with low clinical risk (without
ODX) not being referred to ACT. Of 534 patients
with low and intermediate genomic risk, 87
(16.3% 95% CI: 13.4-19.1%) had indication of

ACT (patients <50years with pNO, pT1b-2,
HR+/HER2- and either RS 16-20 with high
clinical risk or RS 21 to 25; patients <50years
with N1, HR+/HER2- eBC and any RS <25).

As previously mentioned, ODX led to a potential
5.6% absolute reduction in ACT indication in the
overall population; however, this was associated
with an increase of US$ 2288.87 per patient in
the ODX group (Table 3).

In the univariate sensitivity analysis, which
allows a reviewer to assess the impact that
changes in a certain input (parameter) will have
on the output results of an economic evalua-
tion, the most important parameter was the
‘probability of high clinical risk’. Changing the
probability of high clinical risk between its low-
est and highest values has an impact on the
incremental cost-effectiveness ratio (ICER),
ranging from US$ 19,544.67 to US$ 147,619.33
(Figure 2).

Based on a PSA of 1000 simulated cases, the
ODX group was more expensive and more effec-
tive than clinical stratification in 100% and 98.5%
of simulations, respectively (Figure 3).

The cost-effectiveness acceptability curve depicts
the likelihood of being cost-effective based on the
willingness to pay to avoid one CT (Figure 4).
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Table 3. Results of economic model comparing cost in the overall population.

Costs CT % CT reduction Incremental ICER
cost
No ODX US$ 4778.37 36.3% 5.6% US$ 2288.87 US$ 41,008.85
0DX US$ 7067.24 30.7%
CT, chemotherapy; ICER, incremental cost-effectiveness ratio; ODX, Oncotype DX.
High clinical risk probability [ ]|
High genomic risk probability (ODX) B 1
Probability of low/intermediate
genomicrisk (ODX) and Chemotherapy -—
Oncotype costs || ]
Chemotherapy costs i
Clinical costs no chemotherapy |
$-30.000,00 $30.000,00  $S0.000,00 $150.000,00
m Upper bound mLower bound

Figure 2. Tornado diagram summarizing changes in the ICER of genomic stratification (ODX] versus clinical

stratification strategies for overall population.
ICER, incremental cost-effectiveness ratio; ODX, Oncotype DX

Cost-effectiveness analyses in the high

clinical risk population

Of 234 (36.3%) patients who had high clinical
risk and would as a default be referred to ACT,
51 (21.8%; 95% CI: 18.6-25.0%) had high
genomic risk and would therefore retain indica-
tion for ACT. Of 183 patients with low/interme-
diate genomic risk, 48 (26.3%; 95% CI:
22.8-29.6%) would still retain indication of ACT
(according to the aforementioned criteria) and
135 patients (57.7%) would avoid unnecessary
CT (second model in the Figure 5).

In this model, ODX was effective (57.7% abso-
lute reduction in ACT indication), with cost-sav-
ings of US$ 4350.66 per patient (Table 4).
According to the univariable analysis, CT costs
were the most important variable with ICER
ranging from US$ -10,120.58 to US$ -4961.72
(Figure 6). The results were robust in the 1000

probabilistic simulations being the dominant
option (less expensive and more effective) in
100% of the simulations (Figure 7).

Discussion

To the best of our knowledge, this is the largest
study ever conducted in Brazil evaluating the
clinical impact and cost-effectiveness of ODX
testing in patients from the private health system
diagnosed with HR+/HER2- eBC. As main find-
ings of the study, among patients with NO-1,
ODX testing is cost-saving for those with a high
clinical risk (binary clinical risk categorization
based on the Adjuvant! Algorithm). Furthermore,
ODX — despite not being found cost-saving in the
overall population — appears to be more effective
than clinicopathological features in terms of its
clinical utility (i.e. 5.6% absolute reduction in
ACT). Our study highlights a greater accuracy of
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Figure 3. ICER scatterplot per CT spared in the overall population.
ICER, incremental cost-effectiveness ratio; CT, chemotherapy.
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ODX for prognostic stratification and to avoid
overtreatment in the high clinical risk group
(57.7% decrease in ACT indication) and under-
treatment in the low clinical risk group (24.8%

increase in ACT indication) with a potential
improvement in results. In TAILORKX trial, 8.9%
of patients with low clinical risk had high genomic
risk (RS > 25).30
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<{--- No Chemotherapy
High genomic risk #
S Chemotherapy
21.8%
(18.6%-25.0%)
Figure 5. Decision tree in high clinical risk population.
Table 4. Results of economic model comparing in the high clinical risk population.
Costs CT % CT reduction Incremental ICER
cost
No ODX US$ 12,897.15 100.0% 57.7% US$ -4350.66 US$ -7541.15
0DX US$ 8546.49 42.3%

CT, chemotherapy; ICER, incremental cost-effectiveness ratio;

0ODX, Oncotype DX.

To estimate the prevalence of genomic risk by
ODXRS, population-based studies outweigh ran-
domized controlled trials because of the external
validity consideration.?? In the TAILORx trial,
17%, 69%, and 14% of the patients, respectively,
had low (RS<11), intermediate (RS=11-25),
and high (RS >25) genomic risk and 70.2% and
29.8% of the patients, respectively, had low and
high clinical risk. Among patients with high and
low clinical risk, only 27.3% and 8.9%, respec-
tively, had a genomic high risk.26 Qur population-
based data (including 19.4% of NI1mic/N1
patients) largely mirrors that of TAILORx, with
low (RS<11), intermediate (RS=11-25), and
high (RS>25) genomic risk found in 18.4%,
64.3%, and 17.2% of the patients, respectively,
and 14.5% and 21.8% of the patients classified as
low and high clinical risk, respectively, having a
RS >25.

Post hoc analyses of a subset of participants
enrolled in two NSABP clinical trials (NO

patients) found that approximately 15% of the
low clinical risk group and 45.2% of the high clin-
ical risk group (based on Adjuvant! Algorithm)
had a RS=31.33 However, these results contrast
substantially with those of the Connecticut
Tumor Registry, in which 3% of patients classi-
fied as low clinical risk patients and 30.4% of
patients classified as high clinical risk (according
to the PREDICT model, a risk calculator devel-
oped by the National Health Service in the United
Kingdom) had a RS=31.3* These data highlight
the limitations of clinicopathological features
in predicting genomic-grounded risk and benefit
of CT.

Despite their high cost, multiple studies — most of
them using Adjuvant! Online tool as clinical usual
care comparator — have shown that MMP and
ODX (level of evidence I for both) are indeed
cost-effective in guiding decisions regarding the
use of ACT in patients with HR+/HER2- eBC,
and the results have been consistent across a wide

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

THERAPEUTIC ADVANCES in
Medical Oncology Volume 14

Chemotherapy costs . 0 |
Oncotype costs (11

Probability of low/intermediate genomic I
risk (ODX) and Chemotherapy

High genomic risk probability (ODX) I
Clinical costs no chemotherapy |

High clinical risk probability

$-12.000,00 $-9.000,00 $-6.000,00 $-3.000,00 &=
M Upper bound ™ Lower bound

Figure 6. Tornado diagram summarizing changes in the ICER of genomic stratification (ODX) versus clinical

stratification strategies for high clinical risk population.
ICER, incremental cost-effectiveness ratio; ODX, Oncotype DX.

$9.000,00
$7.000,00
$5.000,00
$3.000,00
$1.000,00

-0,50 -0,40 -0,30 -0,20 -0,10 - 0,10 0,20 0,30 0,40 0,50 0,60 0,70
$-1.000,00

Incremental costs

$-3.000,00

$-5.000,00

$-7.000,00 =z
$-9.000,00
Chemotherapy avoided

Figure 7. ICER scatterplot per CT spared in the high clinical risk population.
ICER, incremental cost-effectiveness ratio; CT, chemotherapy.

10 journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

LJC Oliveira, TBC Megid et al.

range of healthcare systems and regions such as
the USA, Canada, United Kingdom, and The
Netherlands.17:18:35:19,20,36,22 The optimal alloca-
tion of ACT and an overall reduction in the use of
CT are equally important drivers of the extent of
economic benefit.

A recent European systematic review addressed
the clinical utility and economic value of four key
GES, namely, MMP, ODX, Prosigna, and
EndoPredict. A total of 28 studies evaluating the
clinical utility of GES was identified (22 of them
referring to ODX). Reassuringly, the pooled anal-
ysis showed a 45.7% and 32.2% reduction of
ACT indication for ODX and MammaPrint,
respectively. In all, 40 original economic evalua-
tions were found (32 of them referring to ODX)
which largely demonstrated that GES resulted in
better patient outcome with a positive impact on
QALYs and genomic testing was cost saving in 14
(35%) evaluations and cost increasing in 26
(65%) of the evaluations. Considering the
improvement in patient outcomes, GES were
found to be cost-effective in 90% of the studies,
below the dashed 40,000 euro-per-QALY line.37
A budget impact analysis of the same four GES in
Germany showed that only ODX was associated
with reduced costs compared to standard clinical
practice in the base case of the healthcare payer
and societal perspectives — EUR 296 and EUR
12,656 per woman, respectively. Also, cost-sav-
ings, from the societal perspective, were observed
in NO and N+ patients as results of reduction of
CT use in both subpopulations.38

For ODX, multiple studies carried out in several
countries have supported the cost-effectiveness of
this assay. For these studies, the cost of utilizing
ODX was compared with the cost of CT, QALYsSs,
as well as societal costs.18:23:24:25,39,35,40 Most of the
cost-effectiveness appears to be primarily attrib-
utable to the cost of CT and life-years lost for
patients with disease relapse.® In our study, we
did not perform the cost-effectiveness analysis by
QALYs, which are defined as life-year gains mul-
tiplied by life-quality; however, we performed an
analysis by CT spared. There are some reasons
for that: first, even though ODX provides robust
prognostic information, it does not ‘produce’ a
survival impact — as we see with interventional
treatments; second, estimating the impact of not
receiving CT on quality of life would rely on
dubious assumptions, such as limiting the impact
of CT to the disutility of its side effects. The
physical and emotional impact of knowing that

the risk of relapse is low enough to avoid CT
would be difficult to quantify. As a result, we
chose a cost-effectiveness analysis based on CT
avoided rather than a cost-utility analysis, pre-
serving the rationale of the benefit brought by
ODX while avoiding the need for utility
assumptions

An Italian prospective, multicenter, real-life
study that included patients with HR+/HER2—
eBC with clinicopathological ‘intermediate risk’
of recurrence (derived from the St. Gallen
Consensus Guidelines combining nuclear grade,
tumor size, Ki67, nodal involvement and ER
level) demonstrated a substantial reduction of
ACT recommendation from 24.6% to 15.2%
after ODX testing in the entire population.
Also, it showed approximately a 50% rate of
sparing ACT for patients initially recommended
this treatment. Of interest, changes were more
frequent in N1 (18.1% sparing) than in NO
(5.2% sparing). There was also a reduction of
the total budget leading to a net saving of EUR
81,017.41

ODX is currently publicly funded in many coun-
tries such as the UK, Ireland, Switzerland, Spain,
Israel, Greece, Canada, and Japan (some of them
highly restrictive welfare states).*>43 All major
insurers in the United States are also expected to
cover the cost of the ODX assay.*?

In a previously mentioned study that prospec-
tively investigated the clinical utility of ODX in
179 women with eBC treated at two public hos-
pitals in Brazil showed a 63% reduction of ACT
indication — which is in line with data generated
in other countries. This study included a lower
number of patients younger than 50years of age
than our study (22% wersus 41.7%), a higher
number of tumors >2cm (62% wversus 21.3%),
and of N1 tumors (32% versus 12.1%).1° A small
prospective study from Brazil also suggested that
the adoption of ODX in private medicine is cost-
effective — with ICER of R$ 92.403,25 (US$
18.480,65) per CT spared (real-world scenario:
36% of conventional AC-T and 64% of
TC X 4).44

The present analysis has some limitations. First,
treatment costs may be underestimated as costs
incurred over patients’ lifetime due to short- and
long-term toxicities and work absenteeism follow-
ing CT and recurrence were not included.
Second, the paucity of data on costs associated
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with the management of CT side effects also pre-
cluded the inclusion of these information in the
model. Therefore, for the cost-effectiveness anal-
ysis, our results should be considered rather con-
servative. Third, because of the very different
reality of the Brazilian public system, our results
should not be extrapolated to patients treated in
the public realm — that is, currently most of the
population. Finally, in TAILORx age was used as
criteria (=<50years and >50years) while in
RxPONDER the menopausal status was used
(pre- and postmenopausal) in the stratification.
In our retrospective study, since documentation
of menopausal status was not reliably docu-
mented, we standardized the age criteria for both
NO and N+ patients. This approach may have
underestimated the CT indication for premeno-
pausal patients >50 years.

On the other hand, our study has several strengths.
First, our patient population closely resembles
that of the pivotal ODX clinical trials, and our
results are consistent with many other clinical util-
ity and cost-effectiveness studies performed in
other contexts. Second, our sample size was robust
enough to allow for the analyses and should also
be considered diversified and inclusive from a geo-
graphic and socio-economical perspective.

In conclusion, this study suggests that, in the per-
spective of the Brazilian private health system,
ODX is a dominant strategy (more effective and
cost-saving) for patients with NO-1 HR+/HER2—
eBC and high clinical risk and a cost-attractive
strategy in relation to clinicopathological features
in the overall population, avoiding approximately
six unnecessary CT treatments per 100 women.
Therefore, its incorporation into routine practice
should be strongly considered by healthcare
providers.
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