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Overview

Study Question

The objective of the current economic analysis was to determine the cost effectiveness of
Oncotype-DX when used in addition to Adjuvant! Online (AOL) to guide chemotherapy provision
for Ontario women diagnosed with LN-negative ER-positive HER-2/neu-negative early-stage
breast cancer.

Economic Analysis

A cost-utility analysis (CUA) was performed. This compared 1000 unique strategies for the
provision of AOL, Oncotype-DX and chemotherapy. The target population was Ontario women
diagnosed with LN-negative ER-positive HER-2/neu-negative early-stage breast cancer who are
possible candidates for adjuvant chemotherapy. The analysis was conducted from the
perspective of the Ontario Ministry of Health and Long-Term Care (MOHLTC) and adopted a
lifetime time horizon.
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Background

Economic Literature Review

A search was conducted for existing cost-effectiveness analyses of Oncotype-DX. Three studies
were identified at the time of the review.

Hornberger et al. (2005) found Oncotype-DX-guided treatment to be cost-saving for patients
reclassified as low risk and cost-effective (531,000 US per QALY) for patients reclassified as
intermediate or high risk. However, this study was funded by the manufacturer and was heavily
criticized by the recent AHRQ systematic review study.

Lyman et al. (2007) found Oncotype-DX-guided treatment to be cost-saving versus a strategy of
providing all patients with chemotherapy and taxomifen and cost-effective ($2,000 US per life
year) versus a strategy of providing all patients with tamoxifen alone. However, this study was
also manufacturer funded and was similarly criticized by the AHRQ systematic review.

Tsoi et al. (2010) (hereafter ‘the Tsoi analysis’) found Oncotype-DX-guided treatment to be cost-
effective (563,000 CAD per QALY) versus Adjuvant! Online (AOL)-guided treatment. The study
authors had no apparent conflicts of interest and the overall quality of the analysis was good.
Since the study was conducted from an Ontario public-payer perspective, this is by far the most
relevant existing study for consideration by the Ontario MOHLTC. However, the study has some
limitations: it did not consider intermediate risk for either AOL or Oncotype-DX; it only
considered two strategies (Oncotype-DX is assumed to be provided either to all patients or to no
patients, rather than being provided conditional upon AOL score); it considered only a single
chemotherapy regimen in the base case; it did not account for parameter uncertainty; it did not
consider local recurrence; and it did not account for long term adverse events resulting from
chemotherapy use.

Since the Tsoi analysis was both recent and relevant, we decided to build upon this analysis and
address as many of its limitations as possible rather than build a de novo model. We are grateful
to the authors for providing their TreeAge model and a draft of the manuscript prior to
publication.

A number of limitations of the Tsoi analysis were addressed, in particular: we consider
intermediate risk for both AOL and Oncotype-DX; we consider 1000 unique strategies for the
provision of AOL, Oncotype-DX and chemotherapy rather than considering just two strategies;
we model different chemotherapy regimens for patients of different risk of distant recurrence;
and we used probabilistic sensitivity analysis to propagate parameter uncertainty throughout
the model.
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Methodology

Target Population

The target population was Ontario women diagnosed with LN-negative ER-positive HER-2/neu-
negative early-stage breast cancer who are possible candidates for adjuvant chemotherapy. The
base case analysis considered 50-year-old women, while scenario analyses separately
considered 35-year-old and 65-year-old women.

Perspective

The analytic perspective was that of the Ontario Ministry of Health and Long-Term Care.

Strategies

The analysis considered 1000 unique strategies for the provision of AOL, Oncotype-DX and
chemotherapy, assuming that:

1. all patients may first be identified as low, intermediate or high risk using AOL (or equivalent
clinical judgement’);

Oncotype-DX may then be targeted at one or more specific AOL risk groups;

Oncotype-DX is used only to identify patients as low, intermediate or high risk;
chemotherapy may be targeted at specific AOL and/or Oncotype-DX risk groups; and

only a single chemotherapy regimen is considered for any particular risk group, with higher

vk wnN

risk groups receiving stronger chemotherapy regimens.

The strategies are represented in Figure 1. A complete description of all strategies is given in
Appendix A. A brief explanation of why there are 1000 unique strategies is as follows:

e Where AOL is used and Oncotype-DX is provided to all patients, each patient falls into one of
nine (3 x 3) combined risk groups (see Appendix A). Since only one chemotherapy regimen is
considered for any particular risk group, this results in 2 # 9 = 512 possible strategies for the
provision of chemotherapy.

e Alternatively, where AOL is used and Oncotype-DX is provided to patients in only two out of
the three AOL risk groups (for example, to low and intermediate AOL risk patients only)
there are seven (1 x 1 + 2 x 3) combined risk groups, resulting in 2 ~ 7 = 128 possible

! Following discussions with the expert panel it was determined that AOL may be assumed to be
equivalent to clinical judgement in cases where clinicians choose not to use AOL.
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strategies for the provision of chemotherapy. However, since there are three possible ways
to provide Oncotype-DX to two of the three AOL risk groups, there are in fact 3 x 128 = 384
possible strategies for the provision of chemotherapy.

Where AOL is used and Oncotype-DX is provided to patients in only one of the three AOL
risk groups then there are five (2 x 1 + 1 x 3) combined risk groups, resultingin 2 A5 =32
possible strategies. Since there are three ways in which Oncotype-DX could be provided to
only one AOL risk group, there are 3 x 32 = 96 possible strategies for the provision of
chemotherapy.

Where AOL is used but Oncotype-DX is not provided to any patients, there are three (3 x 1)
combined risk groups, resulting in 2 A 3 = 8 possible strategies for the provision of
chemotherapy.

Where AOL is not used but Oncotype-DX is provided to all patients, there are again three (1
x 3) combined risk groups, resulting in 2 * 3 = 8 possible strategies for the provision of
chemotherapy.

Where AOL is not used and Oncotype-DX is not provided to any patients, there is one (1 x 1)
combined risk group and 2 A 1 = 2 possible strategies for the provision of chemotherapy
(either chemotherapy is used or it is not used).

In total this results in 512 + 384 + 96 + 8 + 8 + 2 = 1010 strategies for the provision of AOL,
Oncotype-DX and chemotherapy. However, since AOL is a free and quick online test it is
reasonable to assume that is has no cost. As such, each of the ten strategies in which AOL is
not used is equivalent (in terms of lifetime costs and QALYs) to a particular strategy in which
AOL is used but is not subsequently a condition for the provision of Oncotype-DX or
chemotherapy. For example, the strategy where AOL is not used, Oncotype-DX is provided
to all patients and chemotherapy is provided only to the high and intermediate risk
Oncotype-DX risk groups is equivalent to the strategy where AOL is used, Oncotype-DX is
provided to all AOL risk groups and chemotherapy is provided to those six combined risk
groups for which Oncotype-DX is high or intermediate risk.

Since ten of 1010 strategies are duplicates of other strategies, there are 512 + 384 + 96 + 8 =
1000 unique strategies for the provision of AOL, Oncotype-DX and chemotherapy. We chose
to model all 1000 unique strategies, discarding the ten strategies in which AOL is not given
as duplicates of ten of these 1000 strategies.

Taking such a ‘complete’ approach to modelling strategies has advantages over the more usual

approach. Methodologically, it is well-established that cost-effectiveness analyses should
consider all relevant alternatives (Drummond et al. 2005); however, in practice cost-

effectiveness analyses usually focus on a small number of strategies regarded as most likely to
be relevant, often because they represent current clinical practice or expected practice given
the adoption of a new technology. Such an approach clearly carries the risk of missing relevant
strategies, potentially resulting in misleading results.
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While it is inevitable that the vast majority of the 1000 strategies modelled here would not be
considered relevant in practice (and in some cases appear patently absurd), this is not a problem
from a modelling perspective so long as the model is well specified and parameterized — such
strategies will simply be dominated by more reasonable strategies and so will not appear cost-
effective. It should also be noted that attempting to remove such seemingly irrelevant strategies
carries the risk of removing strategies which are in fact cost-effective under certain conditions
(albeit for reasons which may appear unintuitive). Adopting a ‘complete’ approach avoids this
possibility.

Time Horizon

The analysis considered a lifetime time horizon.

Discounting

In the base case all costs and QALYs were discounted at a common rate of 5% per annum,
following the most recent CADTH guidelines. (45) A sensitivity analysis was conducted in which
costs and QALYs were discounted at a common rate of 1.5% per annum (Paulden and Claxton
2009).

Model Structure
The model was constructed using TreeAge Pro 2009 and Microsoft Excel 2010.

The model consists of two parts: a front-end decision tree, in which each patient is classified as
low, intermediate or high risk using AOL and/or Oncotype-DX, and a decision is made as to
whether to give the patient chemotherapy (see Figure 1); and a back-end Markov model, in
which each patient is followed up until their death (see Figure 2).

The structure of the back-end Markov model remains unchanged from that used in the Tsoi
analysis. For technical convenience, the front-end of the model is contained within the ‘Risk
Classification’ state, where patients remain for only one cycle. If chemotherapy is given, the
patient enters the ‘Chemo’ state for six months, before entering the ‘Recurrence Free’ state. If
chemotherapy is not given, the patient immediately enters the ‘Recurrence Free’ state. If the
patient has a distant recurrence she enters the ‘Distant Recurrence’ state. At any time the
patient may die, at which point she enters the terminal ‘Dead’ state.

Since each patient is assumed to receive one of three AOL results (low risk, intermediate risk, or
high risk), one of four Oncotype-DX results (low risk, intermediate risk, high risk, or ‘undefined
risk’ if Oncotype-DX is not provided) and one of two chemotherapy options (chemotherapy
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provided or not provided), there are 3 x 4 x 2 = 24 unique paths which any particular patient can
take through the front-end of the model (see Figure 1 and Table 1). It follows that the lifetime
costs and QALYs associated with each of the 1000 strategies is simply of weighted average of
those associated with a particular subset of these 24 paths (with the subset of paths chosen
unique to each strategy), with the weights determined by the number of patients expected to
traverse each path.

Due to the technical infeasibility of modelling all 1000 strategies in TreeAge, these 24 paths
were modelled within TreeAge as “strategies” and their associated lifetime costs and QALYs
derived across 10,000 second order Monte Carlo simulations. Using Excel, these were then
weighted to derive the lifetime costs and QALYs associated with each of the 1000 strategies
across 10,000 second order Monte Carlo simulations.

Outcomes

The health outcome of interest was the per-patient lifetime QALYs associated with each
strategy. In order to calculate these, utility weights were assigned to each health state within
the back-end Markov model (see Table 2). These utility weights were unchanged from the Tsoi
analysis. In order to calculate per-patient lifetime QALYs, the time spent in each health state was
multiplied by the respective utility weight.

In line with the Tsoi analysis, patients undergoing AOL and/or Oncotype DX testing following
surgery were assumed to have an initial utility weight of 0.94. Those undergoing chemotherapy
were assumed to have a 60% probability of developing minor toxicity from chemotherapy and a
5% probability of developing major toxicity from chemotherapy. In the case of toxicity, a utility
decrement was applied for the entire duration of chemotherapy; this decrement was 0.04 in the
case of minor toxicity and 0.14 in the case of major toxicity. Patients in a recurrence-free state
were assumed to have a utility weight of 0.98 — this fell to 0.75 in the event of a distance
recurrence and zero in the event of death.

Resource Use and Costs

A summary of the costs used in the model is given in Table 2. The majority of the cost estimates
were adapted from the Tsoi analysis. Many of these costs had been inflated to 2008 Canadian
dollars (CAD) using an unreferenced 5% inflation rate. We deflated these costs back to their
base year and then reflated all costs to 2010 CAD using a more appropriate average inflation
rate of 1.6%. (Statistics Canada)

The cost of Oncotype-DX (54075 US) was provided by the manufacturer. As of 19 August 2010,
this was equivalent to $4191 CAD.
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Recent cost estimates for each of the chemotherapy regimens were obtained from the
pharmacy of the Sunnybrook Odette Cancer Centre in Toronto.

Parameter Estimates

Within the front-end of the model (Figure 1), the probabilities assigned to each of the paths
were derived from data presented by John Bryant to the 2005 St Gallen Conference. Bryant
presented a number of retrospective analyses using data gathered from 668 patients during the
B-14 validation study. Unfortunately Bryant died shortly after the conference and this data
remains unpublished. The correlation between each of the AOL and Oncotype-DX risk groups
was presented on slide 17 of Bryant’s presentation and is summarized in Table 3. Of particular
note is that around 15% of patients classified as AOL low risk appeared high risk using Oncotype-
DX, while around 34% of AOL high risk patients appeared to be low risk using Oncotype-DX.
Bryant calculated the “concordance” between the tests to be 48%.

On the assumption that the B-14 study population was representative of the Ontario target
population, these percentages were used to calculate the probabilities that a randomly selected
patient would be AOL low risk (52.99%), intermediate risk (18.71%) or high risk (28.29%), and
subsequently (using Bayes theorem) the probabilities that a patient of a given AOL risk group
would be Oncotype-DX low risk, intermediate risk or high risk (for example, an AOL low risk
patient has a 61.02% probability of being Oncotype-DX low risk). All probabilities were modelled
as beta distributions, using the data in Table 3 to directly calculate alpha and beta (for example,
the probability that a patient was AOL high risk and Oncotype-DX low risk was modelled with a
beta distribution where alpha = 65 and beta = 668 — 65).

Within the back-end of the model (Figure 2), the probability of distant recurrence was derived
from both Bryant (2005) and Paik (2006). This probability was assumed to vary depending upon
a patient’s combined AOL and Oncotype-DX risk group and whether or not chemotherapy was
given.

Paik presented data on the relationship between Oncotype-DX risk group and chemotherapy
benefit. The key results from Paik are reproduced in Appendix B. In particular, Paik found that
the 10 year relative risk of a distant recurrence with chemotherapy was 1.31 (0.46 to 3.78) in
Oncotype-DX low risk patients, 0.61 (0.24 to 1.59) in Oncotype-DX intermediate risk patients,
and 0.26 (0.13 to 0.53) in Oncotype-DX high risk patients. The probability of a distance
recurrence in the absence of chemotherapy was found to be 3.2%, 9.1% and 39.5% for patients
in the low risk, intermediate risk and high risk Oncotype-DX risk group respective. Unfortunately,
no similar data was presented stratified by AOL risk group (or by combined AOL / Oncotype-DX
risk group), and to our knowledge no similar data is available elsewhere.
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Following discussions with the expert panel, it was decided that the differences in the relative
risks seen across the Oncotype-DX risk groups were likely driven by differences in the underlying
risk of a distant recurrence, such that patients at lower risk of a distant recurrence without
chemotherapy would likely see a smaller benefit from chemotherapy in both absolute and
relative terms compared to patients at higher risk of a distant recurrence (regardless of
Oncotype-DX risk group). It was viewed that such a relationship was likely to also hold across
AOL risk groups and across combined AOL / Oncotype-DX risk groups if these risk groups
reflected underlying differences in the probability of distant recurrence in the absence of
chemotherapy.

In order to derive a relationship between the probability of a recurrence without chemotherapy
and the relative risk of a recurrence with chemotherapy, a number of regression calculations
were carried out using a variety of linear and non-linear approaches on the three points
provided by Paik. The best fit was found by taking the natural log of the relative risk and the
logit of the baseline probability of a recurrence and plotting an OLS trendline (R*2>0.99).
However, given the uncertainty around the Paik estimates, it was considered inappropriate to
use a single trendline to derive relative risk values from the baseline probabilities for each
combined risk group. Instead, the uncertainty around each of the three data points was
represented by log-normal distributions and 10,000 such regressions were carried out, each
independently drawing values from each of the three distributions. A different regression was
used in each of the 10,000 Monte Carlo simulations. This ensured that the uncertainty in the
baseline probability of a distant recurrence for each combined risk group and the uncertainty in
the relationship between baseline risk and the relative risk associated with chemotherapy were
correctly propagated throughout the model.

In order to calculate the probability of a distant recurrence in the absence of chemotherapy for
each of the combined AOL / Oncotype-DX risk groups, we returned to Bryant’s data. In addition
to the correlation data summarized in Table 3, Bryant presented two alternative breakdowns of
the 10 year probability of a distant recurrence in the absence of chemotherapy (slides 20 and
21). Again these data were gathered retrospectively from the 668 patients in the B-14 study. On
slide 20, these are given separately by AOL risk group and by Oncotype-DX risk group, while on
slide 21 these are given for combined AOL and Oncotype-DX risk groups. However, on slide 21
Bryant conflates the intermediate and high risk groups for both AOL and Oncotype-DX, so the 10
year probability of a distant recurrence is reported for only four combined risk groups, three of
which are in fact aggregations of the actual combined risk groups of interest. This is
demonstrated in Table 4. Slide 20 is reproduced in Appendix C.

Slide 20 suggests that the 10 year probability of distant recurrence is quite different between
intermediate and high risk Oncotype-DX, but is quite similar between intermediate and high risk
AOL. The intermediate and high risk AOL curves overlap for much of the 10 years, and curiously
the probability of a 10 year recurrence appears to be higher for AOL intermediate risk patients
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than for AOL high risk patients. Bryant did not present any summary of the uncertainty around
these curves, and discussions with the expert panel suggested that it was not plausible in
practice that AOL intermediate risk patients would have a higher 10 year probability of distant
recurrence than AOL high risk patients. We therefore assumed that AOL intermediate and high
risk patients had the same 10 year probability of distant recurrence. A weighted average
probability was calculated using the relative proportion of patients in each risk group given in
Table 3. This is summarized in Table 5.

Bryant’s correlation data from the B-14 study (see Table 4) were used to disaggregate the
probabilities given in Table 5 so that they could be reported separately for Oncotype-DX
intermediate and high risk patients. Since the absolute number of patients associated with each
combined risk group in the B-14 study is known (e.g. 216 patients were AOL low risk and
Oncotype-DX low risk), the absolute number of patients who had a distant recurrence can be
calculated from the probabilities in Table 5 (e.g. 12 patients — 5.6% of 216 patients —who were
AOL low risk and Oncotype-DX low risk had a distant recurrence). Adopting the assumption that,
for either AOL or Oncotype-DX, patients in higher risk groups did not have a lower probability of
a distant recurrence than patients in lower risk groups, a simple calibration model found that
there are in fact only six possible ways in which the probabilities in Table 5 could be
disaggregated in a consistent manner.

However, a further complication is that the average probability of a distant recurrence for each
of the Oncotype-DX risk groups reported by Bryant (6.8%, 14.1% and 30.1%) are quite different
to those reported by Paik (3.2%, 9.1% and 39.5%). Following discussions with the expert panel, it
was determined that the subset of the B-20 trial population studied by Paik was likely to be
more representative of the Ontario target population than the subset of the B-14 trial
population studied by Bryant. To address this inconsistency, the six sets of probability data were
adjusted proportionately within each Oncotype-DX risk group so that they were commensurate
with the values reported by Paik. The adjusted values are reported in Appendix D.

The values used on each of the 10,000 Monte Carlo simulations were chosen at random from
these six sets. Once these baseline data were chosen, the relative risk of distant recurrence
associated with chemotherapy were derived for each combined risk group but adopting one of
the 10,000 regressions calculated using the Paik data. These relative risk values were then
applied to the baseline values to calculate the absolute probability of a distant recurrence where
chemotherapy is adopted.

The mean values of the baseline risk of distant recurrence, the relative risk of distant recurrence
associated with chemotherapy and the absolute risk of distant recurrence associated with
chemotherapy are reported in Table 6.
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Finally, additional relative risk adjustments were applied to account for the different
chemotherapy agents used. The values presented above were ultimately derived from the CMF
chemotherapy used in the B-20 study. Following discussions with the expert panel, it was
assumed that, if chemotherapy were given, Oncotype-DX high risk patients would receive FEC-D
chemotherapy, Oncotype-DX intermediate risk patients would receive TC chemotherapy and
Oncotype-DX low risk patients would receive CMF chemotherapy (regardless of each patient’s
AOL risk group). If Oncotype-DX was not used then AOL high, intermediate and low risk patients
were assumed to receive FEC-D, TC and CMF chemotherapy respectively. The relative risks of
FEC-D versus CMF (0.73) and TC versus CMF (0.85) were derived from literature estimates.

The probabilities of death (whether from distant metastasis, chemotherapy or other causes)
remained unchanged from those used in the Tsoi analysis and are reported in Table 2.

Sensitivity Analysis
Probabilistic sensitivity analysis using Monte Carlo simulation (10,000 iterations) was conducted
on the base case analysis.

In addition to the base case analysis, a number of scenario analyses were conducted. These
considered the impact of changing a particular model assumption from that adopted in the base
case. Scenario analyses separately considered: 35 year old women (base case considered 50
year old women); 65 year old women; and a 1.5% discount rate (base case adopted a 5%
discount rate).
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Results

Discussion

Simplified results

Simplified results of the base case analysis are summarized in Table 7. The most costly strategy
here is to provide Oncotype-DX to all patients, although this is also the most effective. The ICER
of this strategy versus the most expensive strategy in which Oncotype-DX is not provided to all

patients is $23,983 per QALY. This implies that it is cost-effective to provide Oncotype-DX to all
patients at any typical willingness-to-pay for a QALY. All scenario analyses resulted in the same

finding.

More detailed results

Figure 2 plots all 1000 strategies on the cost-effectiveness plane. 993 strategies are dominated
or extendedly dominated by the seven strategies that form the efficiency frontier. The ICERs
between the strategies that lie on the efficiency frontier are demonstrated in Figure 3. At any
reasonable willingness-to-pay for a QALY the most cost-effective strategy is either 84 or 82, both
of which involve the provision of Oncotype-DX to all patients.

Interestingly, of the 25 most cost-effective strategies (as ranked by net benefit at $75,000 per
QALY), only strategies 84 and 82 lie on the efficiency frontier. The remainder lie in two clusters
to the left of 84 and 82 (Figure 5). The four most cost-effective strategies are summarized in
Table 8. The only differences between these strategies are whether chemotherapy should be
given to AOL low risk and Oncotype intermediate risk patients (in whom giving chemotherapy
has an ICER of $64,040 per QALY versus not giving chemotherapy) and whether Oncotype-DX
should be given to AOL high risk patients (the incremental net benefit of giving such patients
Oncotype-DX rather than simply giving all patients chemotherapy is only around $2000 at a WTP
of $75,000 per QALY).

At a willingness-to-pay of $75,000 per QALY (the mid-point of the typical range of $50,000 to
$100,000 per QALY), the probabilistic sensitivity analysis found that the probability that
Oncotype-DX is cost-effective is 83.5% for patients identified as AOL low risk, 99.8% for patients
identified as AOL intermediate risk, and 65.8% for patients identified as AOL high risk (see Figure
6).

The model was sufficiently flexible to allow for the cost-effectiveness of chemotherapy to be
calculated independently for each of the combined risk groups. Figure 7 summarizes the
incremental net benefit of chemotherapy versus no chemotherapy in each of these groups at a
WTP of $75,000 per QALY. It can be seen the chemotherapy is clearly cost-effective in Oncotype-
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DX high risk patients, is clearly not cost-effective in Oncotype-DX low risk patients, and is cost-
effective in Oncotype-DX intermediate risk patients, particularly for those patients who are AOL
intermediate or high risk.

Limitations remain with the analysis, in particular with respect to the probability of distant
recurrence and utility estimates. The model also does not account for local recurrence or long
term adverse events from chemotherapy. These limitations notwithstanding, Oncotype-DX
appears to be cost-effective for all patients, irrespective of AOL risk group.

Budget Impact Analysis

A budget impact analysis was conducted from the perspective of the MOHLTC. This considered
the additional cost to the MOHLTC of providing Oncotype-DX to patients in Ontario, along with
any corresponding costs associated with changes in chemotherapy provision.

Each year there are approximately 8,500 new cases of breast cancer in Ontario. (1) Assuming
75% are LN negative, of which 60% are ER positive and HER-2/neu negative, there are an
estimated 3,825 cases for which Oncotype-DX might be considered. If the uptake of Oncotype-
DX in such patients was 25%, the total budget impact would be $4.14M per annum. By far the
greater proportion of this (54.01M) represents the cost of providing Oncotype-DX itself, while
the remaining $0.13M represents additional chemotherapy costs. All of these costs may be
scaled if uptake is expected to be greater than 25%.
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Exhibits

Tables

Table 1: The alternative paths through the front-end of the model

Oncotype-DX
Use Oncotype-DX Do not
use
Low Int High | No ODX
AOL Low Give Y/N | Y/N Y/N
chemo?
(Y/N)
Int Y/N Y/N | Y/N Y/N
High | Y/N Y/N | Y/N Y/N
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Table 2: Base case parameters

Parameter Value
Probability of developing
toxicity from 5.0%
chemotherapy
Major toxicity*?
Minor toxicity™® 60.0%
Probability of death
Average length of life in patients who
developed distant metastasis®’™*° 21 months
Probability of death from chemotherapy 0.5%
over 6 months™ '
Values
Probability of death from other causes kéasgd on
over 10 years® tatistics
Canada
life table
Utility
Undergoing AOL and/or 21-gene assay
21,22 0.94
test after surgery~
Major toxicity from chemotherapy™*2*?? 0.8
Minor toxicity from chemotherapy*®*# 0.9
No toxicity from chemotherapy™?*?? 0.94
Recurrence-free state after 0.98
chemotherapy?®*#? '
Distant recurrence after 0.75
chemotherapy'”'8#22 '
Death 0
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Cost (Canadian dollar)

$4,191

21-gene assay, Oncotype DX?®
Chemotherpeutic agents, laboratory
test and human resource per cycle of $193
chemotherapy

Chemotherapeutic agents (per $382
course)®

Laboratory test per cycle of
chemotherapy™® $57.30

Human resource per cycle of
chemotherapy™® $140.53
Treatment of major toxicity from
chemotherapy™® $2,540.82
Treatment of fatal toxicity from
chemotherapy® $20,031.46
Following up of recurrence-free patient
for 12 months? $353.95
Tamoxifen therapy over 5 years® $678
Following up of a patient wg? distant $27.019.83
recurrence over 21 months
:\i?lgglcal care for the last 3 months of $21,367
Discount rate™ 5%
Base case age 50 years

19| Page



N RSL RS 1 RSH Total
AOLL 216 84 54 354
AOLI 57 24 44 125

AOLH 65 41 83 189
Total 338 149 181 668

N RSL RS RS H Total
AOLL | 32.34% | 12.57% 8.08% | 52.99%
AoL| 8.53% 3.59% 6.59% | 18.71%

AOLH 9.73% 6.14% | 12.43% | 28.29%
Total | 50.60% | 22.31% | 27.10% | 100.00%

Table 3: Correlation between AOL / Oncotype-DX risk groups
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Table 4: Data from Bryant 2005

RS
Low Int High Average
Low 5.6% 12.9% 8.4%
AOL Int 24.7%
8.9% 30.7%
High 20.5%
Average 6.8% 14.3% 30.5% 14.9%
Table 5: Modified data from Bryant 2005
RS
Low Int High Average
Low 5.6% 12.9% 8.4%
AOL Int/High 8.9% 30.7% 22.2%
Average 6.8% 14.3% 30.5% 14.9%
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Table 6: Summary of mean estimates used in model for baseline
risk of distant recurrence without chemotherapy, relative risk of
distant recurrence with chemotherapy, and absolute risk of distant
recurrence with chemotherapy, by combined AOL / Oncotype-DX

risk group
AR RSL RS1 RSH| Total
AOLL| 261% | 576%| 24.82% | 6.30%
AOLI/H | 4.24% | 13.41% | 45.74% | 23.43%
Total | 3.20% | 9.10% | 39.50% | 14.35%
RR RSL RS1 RSH
AOLL 1.46 0.93 0.37
AOL I/H 1.09 0.55 0.22
AR RSL RS1 RSH
AOLL| 3.81% | 539%| 9.15%
AOLI/H| 4.64% | 7.38% | 10.20%
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Table 7: Simplified results

Patients receiving Oncotype-DX Cost QALYs ICER (per QALY)
No patients $13,298 13.34 N/A
AOL high risk only $13,660 14.04 $518
AOL intermediate/high risk only $13,961 14.42 $795
All patients $17,466 14.64 $23,983
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Table 8: The top four strategies by net benefit at $75,000 per QALY

The Most Cost-Effective Strategies

The top four strategies (by net benefit at $75k per QALY):

Use Chemo?
Use ODX?
AOL AOL AOL ODX Risk
Strategy L I H L | H L | H L | H Group
82 1 1 1 0 1 1 (1] 1 1 0 1 1
84 1 1 1 0 0 1 0 1 1 0 1 1
786 1 1 0 0 1 1 0 1 1 All receive chemo
788 1 1 0 0 0 1 0 1 1 All receive chemo
T S

Two of the strategies suggest not giving
Oncotype-DX to the AOL high risk group
(instead they all receive FEC-D chemo) e

Two of the strategies suggest not giving
chemotherapy to AOL low/0DX int
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Figures

Figure 1: Schematic of front-end of the model

Give chemo .
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high risk
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Clone 1: Give chemo or not

Use Oncotype DX

Oncotype DX
low risk

AOL high risk
Clone 1: Give chemo or not

Use AOL Clone 1: Give chemo or not
50yr old woman
with early-stage AOL intrisk
LN- HR+ HER2- Clone 2: Use Onootype DX or not
breast cancer, 0

Clone 2: Use Onootype DX or not
Do not
use AOL

Clone 2: Use Oncotype DX or not

Figure 2: Schematic of back-end of the model

Risk Recurrence Distant

Classification Free Recurrence
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Figure 3: Cost-effectiveness plane representing the costs and
QALYs associated with all 1000 strategies and the non-dominated
strategies which form the efficiency frontier
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Figure 4: The ICERs between strategies on the efficiency frontier
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Figure 5: The 25 most cost-effective strategies by net benefit at
$75,000 per QALY plotted on the cost-effectiveness plane
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Figure 6: Results of probabilistic sensitivity analysis
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Figure 7: The incremental net benefit associated with

chemotherapy by combined AOL / Oncotype-DX risk group at

C7E NNN = NAT VYV
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Appendix B: Data from Paik et al. 2006

Chemotherapy-Treated Patients

Table 1. Kaplan-Meier Estimates of the Proportion of Patients Free of Distant Recurrence at 10 Years for Tamoxifen-Treated Patients and Tamoxifen Plus

Tamoxifen Tamoxifen Plus Chemotherapy
10-Year 10-Year
No. of DRF No. of DRF No. of
Group Patients (%) 95% CI Patients (%) 95% Cl Patients
All patients 851 78 83.2% t0 82.3% 227 922 80.4% to 94.9% 424
Low risk (RS = 18) 353 96.8 03.7% 10 99.9% 135 95.6 92.7% to 98.6% 218
Intermediate risk (RS 18-30) 134 90.9 82.6% to 89.4% 45 891 82.4% to 95.9% 89
High risk (RS = 21) 164 60.5 46.2% to 74.8% 47 8.1 82.0% to 94.2% 17

NOTE. Results are given for all patients and for the pre-specified Recurrence Score risk categories
Abbreviations: DRF, distant recurrence free; RS, recurrence score.

RS 18-30

A Chemo Better Chemo Worse
Low ) '\.3ll (046 to 3,78} )
RS <18 4 | | g
Int 0.61 (0.24 to 1.59)

High 0.26 (0.13 to 0.53)
RSz31

05 1.0 1.5

Relative Benefit of Chemotherapy (mean + 95% Cl)

Low
RS <18

1 n=134
Int
RS 18-30 J

High

RS =31

0% 10% 20%

30%

Absolute Increase in Proportion DRF at 10 Years (mean = SE)

40%

Fig 3. Relative and absolute risks of chemotherapy ichemo)] benefit as a
function of recurrence score (RS) risk category. Int, intermediate; DRF, distant

recurrence free
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Appendix C: Slide from Bryant 2005

Association of Risk Groups With
Time to Distant Failure
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Appendix D: Six alternative sets of data for baseline
risk of distant recurrence without chemotherapy

AR RSL RS RS H Total

AOLL | 2.61% 3.84% | 30.74% 7.19%

AOLI/H | 4.24% | 15.89% | 43.23% | 22.42%

Total | 3.20% 9.10% | 39.50% | 14.35%
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AR RSL RS 1 RSH Total
AOLL | 2.61% 4.61% | 28.37% 7.02%
AOLI/H | 4.24% | 14.90% | 44.23% | 22.62%
Total | 3.20% 9.10% | 39.50% | 14.35%
AR RSL RS 1 RSH Total
AOLL | 2.61% 5.38% | 26.01% 6.84%
AOLI/H | 4.24% | 13.91% | 45.24% | 22.82%
Total | 3.20% 9.10% | 39.50% | 14.35%
AR RSL RS 1 RSH Total
AOLL | 2.61% 6.15% | 23.64% 6.66%
AOLI/H | 4.24% | 12.91% | 46.24% | 23.02%
Total | 3.20% 9.10% | 39.50% | 14.35%
AR RSL RS 1 RSH Total
AOLL | 2.61% 6.92% | 21.28% 6.48%
AOLI/H | 4.24% | 11.92% | 47.25% | 23.22%
Total | 3.20% 9.10% | 39.50% | 14.35%
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AR RSL RS 1 RSH Total
AOLL | 2.61% 7.69% | 18.91% 6.30%
AOLI/H | 4.24% | 10.93% | 48.25% | 23.43%
Total | 3.20% 9.10% | 39.50% | 14.35%
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