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Abstract

IMPORTANCE In a randomized clinical trial, treatment guided by tumor-informed circulating tumor
(ct)DNA testing reduced adjuvant chemotherapy use without compromising recurrence-free survival
in patients with stage Il colon cancer. The potential effects of adopting ctDNA testing into routine
patient care is unknown.

OBJECTIVE To compare the total cost of patient care scenarios with and without the adoption of
ctDNA testing.

DESIGN, SETTING, AND PARTICIPANTS This budget impact analysis was conducted from the
perspectives of US commercial health and Medicare Advantage payers. A decision-analytical model
was populated with age-specific incidence of colon cancer, use of adjuvant chemotherapy, and use
of single-agent or multiagent regimens. Total cost was estimated with the costs of ctDNA testing,
drug acquisition, administration, surveillance, and adverse events. The analysis was conducted from
September 2023 to January 2024.

EXPOSURES The adoption of ctDNA testing.

MAIN OUTCOMES AND MEASURES The incremental cost in the first year following the adoption
of ctDNA testing, where testing will affect patient treatment and costs.

RESULTS In hypothetical plans with 1T million individuals covered, 35 commercial health plan
members and 102 Medicare Advantage members aged 75 years and younger were eligible for ctDNA
testing. In the base case with a 50% adoption rate, total cost savings were $221684 (equivalent to
$0.02 per member per month [PMPM]) for a commercial payer and $116 720 (equivalent to $0.01
PMPM) for a Medicare Advantage payer. Cost savings were robust to variations in assumptions of all
parameters in the commercial population but sensitive to variations in assumptions of adjuvant
chemotherapy use rates in the Medicare Advantage population. The number needed to test to avoid
1 patient receiving adjuvant chemotherapy was 4 in the commercial population and 10 in the
Medicare Advantage population. The budget-neutral cost for ctDNA testing was $16 202 for a
commercial payer and $5793 for a Medicare Advantage payer.

CONCLUSIONS AND RELEVANCE Use of tumor-informed ctDNA testing to guide adjuvant
chemotherapy in postsurgery patients with stage Il colon cancer was projected to result in cost

savings for both commercial and Medicare Advantage payers. Adoption of ctDNA testing is therefore

advantageous from a budgetary perspective.
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Key Points

Question Given alandmark clinical trial
showing that circulating tumor
(ct)DNA-guided treatment reduced
adjuvant chemotherapy for stage Il
colon cancer, what would be the budget
impact to health insurance plans when
ctDNA testing is adopted?

Finding In this budget impact analysis,
compared with clinical evaluation-based
treatment, ctDNA-guided treatment had
lower total cost of care. Adoption of
ctDNA testing was cost saving to both
commercial health and Medicare
Advantage payers.

Meaning The use of ctDNA testing to
guide adjuvant chemotherapy for stage
Il colon cancer is the embodiment of
precision oncology, decreasing adjuvant
chemotherapy without compromising
recurrence-free survival while also
reducing the cost of care.
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Introduction

Colorectal cancer is among the most commonly diagnosed cancers in the US. In 2023, an estimated
106 970 individuals were projected to be diagnosed with colon cancer," with approximately 1in5to 1
in 4 having stage |l disease.? Surgery alone is associated with high overall survival (70% to 80% in 5
years).3 Some patients also receive adjuvant chemotherapy (ACT), which may be associated with a
small benefit in disease-free survival and overall survival in selected patients.* Traditionally, the use
of ACT is guided by clinical evaluation, where only patients with high-risk factors—T4 tumors,
lymphovascular invasion, poor differentiation, perineural invasion, obstruction, perforation, and/or
an inadequate number of retrieved lymph nodes—are considered candidates for therapy.® Patient
age s also a factor in the use of ACT—older patients are less likely to be offered therapy.® However,
despite limited data supporting a survival benefit, ACT is often administered in routine care,
particularly among young and middle-aged patients.?”® For example, in a retrospective analysis of a
US population of 3083 patients with stage Il colon cancer aged 18 to 49 years, 56% were found to
have received ACT.”

Recent evidence from clinical trials suggests that postsurgery testing for tumor-informed
circulating tumor DNA (ctDNA), a biomarker of minimal residual disease (MRD),%™® has the potential
to help reduce unnecessary use of ACT in patients with stage Il colon cancer. In a randomized clinical
trial (the DYNAMIC trial), ctDNA-guided treatment, compared with clinical evaluation-based
treatment, reduced the number of patients treated with ACT by 45% (15% vs 28%; relative risk [RR],
1.82; 95% Cl, 1.25-2.65) without compromising disease-free survival." In another clinical trial (the
CIRCULATE-Japan trial), in an observational cohort of patients with stage Il colorectal cancer, ctDNA
status was predictive of ACT benefit in disease-free survival—patients who tested positive saw
significant benefit whereas those who tested negative did not." These observations portend a care
scenario where postsurgery ctDNA testing is adopted to guide ACT use for patients with stage Il
colon cancer.

Although ctDNA testing can help patients avoid ACT and the attendant potential short- and
long-term adverse effects, payers are likely to be interested in understanding the potential effects of
routine adoption on budgets. This is particularly pertinent given the large number of patients and
the current high cost associated with treatment—in a claims analysis of US commercial health and
Medicare Advantage plans,'® the average cost in the first year after diagnosis was more than
$127 000 (in 2020 dollars) per patient with stage Il colorectal cancer. Therefore, we have conducted
an economic analysis on the potential adoption of tumor-informed ctDNA testing in postsurgery
patients with stage Il colon cancer. This analysis took the perspectives of US commercial and
Medicare Advantage payers.

Methods

Reporting of this study followed the Budget Impact Analysis—Principles of Good Practice reporting
guidelines. The analysis was conducted from September 2023 to January 2024.

Model Structure

A decision-tree model was developed to assess the effect of the adoption of tumor-informed ctDNA
testing on the budget of health insurance plans (Figure 1). This model compared the total cost of
patient care scenarios where the use of ACT was guided by (1) clinical evaluation only or (2) clinical
evaluation for some patients and ctDNA testing for other patients.

Study Perspective and Time Horizon

Economic analyses were performed from the perspectives of commercial and Medicare Advantage
payers in the US. Total costs were estimated in hypothetical plans with 1 million individuals covered in
a 1-year time horizon. The total cost included the costs of ctDNA testing, drug acquisition,
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administration, surveillance, and adverse events. In ctDNA-guided treatment, patients 75 years or
younger were tested for ctDNA,; older patients did not receive ctDNA testing because they are less
likely to be offered chemotherapy.® In ctDNA-guided and clinical evaluation-based treatment,
patients received ACT when indicated by test results and clinical evaluation, respectively. All
additional costs for ctDNA-guided treatment were assumed to incur in year 1and would not affect a
budget in subsequent years. The total cost did not include the cost of postrecurrence treatment.
Because no significant differences in recurrence and recurrence-free survival were observed
between clinical evaluation-based and ctDNA-guided treatments in the DYNAMIC trial," recurrence
and mortality-associated costs were considered to be the same in 2 patient care scenarios and cancel
out the effect of the use of ctDNA testing on budget outcomes.

Input Parameters

Health Plan Population

In the hypothetical commercial plan, 4% of the members were assumed to be 65 years or older based
on an analysis of a self-funded health insurance. In the hypothetical Medicare Advantage plan, 87%
of the members were assumed to be 65 years or older." The number/proportion of members in
other age groups was estimated based on the age distribution of the US population or Medicare
Advantage population (Table 12711419),

Patient Population

The number of patients was estimated for the health plans using the age-specific incidences of
all-stage and stage Il colon cancer. The age-specific incidences of colon cancer were calculated based
on the estimated number of new cases in 2023 (see Table 1in Siegel et al') and the age distribution
of the US population. The colon cancer incidences among members 65 to 75 years and older than 75
years were calculated based on the estimated number of new cases in 2023 in the age groups of 65
years and older (see Table 1in Siegel et al') and weighted by the proportion of cases in 2000 in these
2 age groups (see Figure 1in Siegel et al') and the US population size in 2000. The proportions of

Figure 1. Budget Analysis Framework

‘ Health plan population ‘

!

‘ Patients with colon cancer ‘

!

‘ Patients with stage Il colon cancer ‘

‘ Surgery

Clinical evaluation Clinical evaluation and
only scenario ctDNA testing scenario

| |

Clinical evaluation Clinical evaluation CtDNA testing
High Low High Low Positive Negative
risk risk risk risk

Adjuvant No adjuvant Adjuvant No adjuvant Adjuvant No adjuvant
chemotherapy chemotherapy chemotherapy chemotherapy chemotherapy chemotherapy
Costs of treatment, surveillance, Costs of testing, treatment,
and adverse events surveillance, and adverse events

—»‘ Budget outcome (cost difference) |<————

ctDNA indicates circulating tumor DNA.
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Table 1. Input Parameters

Base case
Variable value, % Lower limit Upper limit Source
Covered individuals, No. 1000000 NC NC Hypothetical
Commercial health plan,
proportion by age, y
265 4.00 NC NC Assumed
50-64 21.92 NC NC US Census
<49 74.08 NC NC US Census
Medicare Advantage plan,
proportion by age, y
>65 85.50 NC NC Murphy-Barron, et al**
50-64 10.40 NC NC Murphy-Barron, et al*4
<49 3.01 NC NC Murphy-Barron, et al**
Proportion among age 265 y
>75 In commercial health plan 36.4 NC NC US Census
>75 In Medicare Advantage 3.98 NC NC Murphy-Barron, et al*4; US
Census
Incidence of colon cancer by age, y
>75 0.1833 0.1375 0.2291 Siegel, et al*
65-75 0.0714 0.0536 0.0893 Siegel, et al*
50-64 0.0474 0.0356 0.0593 Siegel, et al*
<49 0.0058 0.0044 0.0073 Siegel, et al®
Stage Il colon cancer, proportion
by age in all stages, y
>65 24.5 18.4 30.6 Manjelievskaia, et al?
50-64 21.0 15.8 26.3 Manjelievskaia, et al?
<49 20.1 15.1 25.1 Manjelievskaia, et al?
Adjuvant chemotherapy use rate
by age, y
Clinical evaluation-based
treatment
>75 7.3 NC NC Jiao, et al'®
65-75 23.6 17.7 29.5 Jiao, et al*®
50-64 40.6 30.5 50.8 Manjelievskaia, et al?;
Kneuertz, et al’
<49 56.2 42.2 70.3 Kneuertz, et al”
ctDNA-guided treatment 15.3 11.5 19.1 Tie, et al*?
Proportion of single-agent
regimen by age, y*
Clinical evaluation-based
treatment
65-75 45.1 33.8 56.4 Manjelievskaia, et al?
50-64 25.7 19.3 32.1 Manjelievskaia, et al?
<49 25.8 19.4 32.3 Manjelievskaia, et al?
ctDNA-guided treatment 1 0.75 1.25 Assumed
modifier”
Cost, $
ctDNA testing 3500 2625 4375 Assumed
Single-agent regimen
Drug acquisition 16 186 12140 20233 Wang et al'®; see Methods
Administration including 14128 10596 17 660 Chu, et al'”; MDSave!®
catheter insertion/removal
Adverse events 13708 10281 17135 Chu, et al'”
Multiagent regimen
Drug acquisition 39128 29346 48910 Ou, et al*?; see Methods Abbreviations: ctDNA, circulating tumor DNA;
Administration including 10496 7872 13120 Chu, et al*’; MDSave!® NC, not changed.
catheter insertion/removal o ) o
AEVETSE VTS 16169 12127 20211 0ut9; chu?? 2 The remaining patients receiving chemotherapy
. received multiagent regimens.
Surveillance
b o .
Commercial health plan 3793 NC NC See Methods Modifier refers to the ratio of the rate of
. chemotherapy regimen in ctDNA-guided vs clinical
Medicare Advantage plan 1754 NC NC See Methods .
evaluation-based treatments.
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stage Il colon cancer among all colon cancer cases were taken from a study with 3143 patients from
18 to 75 years.2

ACT Use

Age-specific use of ACT in clinical evaluation-based treatment was estimated as the following: (1) for
patients older than 75 years and patients 65 to 75 years, ACT use rate was based on the number of
Medicare patients who received ACT among all patients with stage Il colon cancer (see Table 1in Jiao
et al™); (2) for patients aged 50 to 64 years, ACT use rate was assumed to be in the midpoint (40.6%)
of ACT use rates between the older (=65 years) and younger (=49 years) patients reported in
Kneuertz et al.” This assumption was based on ACT use in the following age groups in another study?
(682 patients with stage Il disease): 31.3% among patients aged 65 to 75 years, 52.8% among
patients aged 50 to 64 years, and 71.6% among patients aged 18 to 49 years. The assumed ACT use
rate for patients at age 50 to 64 years was therefore a conservative estimate; and (3) for patients 49
years or older, ACT use rate was based on the rate among 3083 patients aged 18 to 49 years reported
in Kneuertz et al.”

Based on these age-specific ACT use rates, the weighted average rate of ACT use in the US was
calculated to be 26.2% in clinical evaluation-based treatment (eTable 1in Supplement 1). This rate is
nearly identical to the 26% ACT use rate reported in a cohort of 42 971 patients with stage Il colon
cancer in the National Cancer Data Base?° and similar to the 27.9% ACT use rate in the DYNAMIC
trial." For ctDNA-guided treatment, the ACT use rate was assumed to be the same as observed in the
DYNAMIC trial.”

ACT Regimen

In clinical evaluation-based treatment, patients receiving ACT had 6 months of single-agent
fluoropyrimidine or a multiagent regimen (combination of fluoropyrimidine and oxaliplatin)
according to the age-specific rates reported in Manjelievskaia et al.2 The rates for the patients aged
65 to 75 years were also applied to the patients older than 75 years. In ctDNA-guided treatment, the
rate of chemotherapy regimen for each age group was assumed with a modifier that refers to the
ratio of the rate of chemotherapy regimen in ctDNA-guided vs clinical evaluation-based treatments.
The modifier was set at 1in base case.

Costs

The costs included those for ctDNA testing, treatment and surveillance in the first year. (1) The
weighted total cost of tumor-informed ctDNA testing was assumed at $3500 for each patient. (2)
The cost of treatment included the cost of drug acquisition, administration including catheter
insertion and removal for therapy with 5-fluorouracil (5-FU) and 5FU with oxaliplatin (FOLFOX), and
treatment-related adverse events. Single-agent regimen 5-FU/ leucovorin (92% of the patients) or
capecitabine (8% of the patients) was assumed to be used for 6 months.'® The multiagent regimen
oxaliplatin (CAPEOX) or FOLFOX was used as reported in Ou et al'®: 10.0% patients received FOLFOX
for 3 months, 42.1% patients received FOLFOX for 6 months, 35.3% patients received CAPEOX for 3
months, and 12.7% patients received CAPEOX for 6 months. Monthly costs of the drugs were
estimated using drug prices in the Redbook and/or drugs.com. Costs for drug administration and
adverse events were based on claims in Chu et al”” and adjusted to 2023 dollars using the consumer
price index for medical care.?' Costs for catheter insertion and removal were based on the national
average listed on the MDSave.com website.' The weighted cost of drug acquisition, administration,
and adverse events for single-agent and multiagent regimens was calculated using the rate and
duration of drug usage and the cost associated with individual drugs; these costs were assumed to
be the same for all payers. (3) The cost of surveillance included the costs for 3 physical examinations,
3 tests of carcinoembryonic antigen, 1 computed tomographic (CT) scan, and 1 colonoscopy at a total
of $3793 for a commercial payer and $1754 for a Medicare Advantage payer. These costs were
estimated using a Medicare fee schedule and physician reimbursement in Medicare Advantage.??
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They were assumed to be the same for both ctDNA-guided and clinical evaluation-based treatment.
This assumption implied no effect on budget from the cost of surveillance, but it would
underestimate the effect of ctDNA testing on budget. Patients receiving ACT may have additional
clinic visits compared with patients receiving no ACT. Therefore, the total cost of surveillance would
be lower in ctDNA-guided treatment than in clinical evaluation-based treatment.

Analysis

The primary outcome was incremental budget in total cost for all members in a health care plan as
well as per-member-per-month (PMPM) cost based on the average monthly cost for each member of
a coverage plan. The effect of changes in parameter assumptions on incremental budget was
examined by 1-way sensitivity analysis, where the parameter values were adjusted by plus or minus
25% (Table 1). Scenario analysis was also performed to assess the effect on budget of a conservative
treatment scenario under a conservative treatment scenario according to the proposal in Iveson

et al,?3 where 3-month CAPOX or 6-month single-agent fluoropyrimidine was to be used. The
number needed to test (NNT) to avoid ACT use in 1 patient was calculated as:

1
R1-R2

NNT =

where R1and R2 denote ACT use rate without and with testing, respectively. All analyses were
performed using TreeAge Pro (version 2023, R2.0; TreeAge Software).

Results

In hypothetical health plans with 1 million individuals covered, 191 commercial members were
expected to be newly diagnosed with colon cancer in a year, with 41 having stage Il disease, and 1054
Medicare Advantage members were expected to be newly diagnosed with colon cancer in a year,
with 256 having stage Il disease (Table 2). Among those with stage Il colon cancer, 35 commercial
members and 102 Medicare Advantage members 75 years and younger were eligible for

ctDNA testing.

In clinical evaluation-based treatment, the 1-year total cost was $1068 040 for a commercial
payer and $2 550 029 for a Medicare Advantage payer. Adoption of ctDNA testing at a 50% rate
would lead to cost savings of $221684 for a commercial payer (equivalent to $0.02 PMPM) and
$116 720 for a Medicare Advantage payer (equivalent to $0.01 PMPM). Higher cost savings would be
expected when the rate of ctDNA testing was increased, and lower cost savings would be expected
when the rate of ctDNA testing was decreased (Table 3; eTable 2 in Supplement 1). The NNT to avoid

Table 2. Expected Number of Incident Colon Cancer Cases in Health Plans With 1 Million Individuals Covered

No.?
Health plan Age,y Members All patients Stage Il disease
Commercial >75 14560 27 7
65-75 25440 18 4
50-64 219200 103 22
<49 740800 43 9
All 1000000 191 41
Medicare Advantage >75 344270 631 155
65-75 520730 372 91
50-64 104 000 49 10
<49 31000 2 0
All 1000000 1054 556 2 Numbers' may not sum up to group totals due
to rounding.
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ACT use in 1 patient was estimated to be 4 in the commercial health plan population and 10 in the
Medicare Advantage population.

Cost savings were robust to variations in assumptions of all parameters in a commercial
population but sensitive to variations in ACT use rates in a Medicare Advantage population
(Figure 2). As expected, the ACT use rate in clinical evaluation-based treatment had a positive and
largest effect on cost savings—the higher the ACT use rate, the higher the cost savings for the payers.
Conversely, the ACT use rate in ctDNA-guided treatment had a negative effect on cost savings—the
higher the ACT use rate in ctDNA-guided treatment, the lower the cost savings for the payers. In the
base case, the ACT use rate in ctDNA-guided treatment associated with neutral budget was
estimated to be 36.6% and 19.4% in the commercial and Medicare Advantage populations,
respectively (eFigure 1in Supplement 1). Also as expected, the cost of ctDNA testing negatively
affected cost savings—the higher the cost of ctDNA testing, the lower the cost savings for the payers.
In the base case, the cost of ctDNA testing associated with neutral budget was estimated to be
$16 202 and $5793 for the commercial and Medicare Advantage payers, respectively (eFigure 2 in
Supplement 1).

In an alternative, conservative patient care scenario where a shorter duration of ACT (3 months
of multiagent therapy) was to be used,?* the budget reduction was estimated to be $0.01 PMPM for
a commercial payer and $0.003 PMPM for a Medicare Advantage payer when the adoption rate of
ctDNA testing was 50% (eTable 3 in Supplement 1).

Discussion

This analysis found that the adoption of ctDNA testing to guide the use of ACT for postsurgery
patients with stage Il colon cancer provided cost savings to both US commercial and Medicare
Advantage payers. The cost savings increased further with increased adoption of the test beyond the
base case where 50% of patients were tested. On a PMPM basis, the cost savings were higher to a
commercial payer than they were to a Medicare Advantage payer (up to $0.04 vs $0.02 at an
adoption rate of 100%). In essence, the budget reduction derived from savings in the costs
associated with ACT use offset against the cost of testing. Therefore, the cost savings to payers
should not be surprising because the cost associated with ACT use is high (total cost per patient is
$44 022 for single-agent and $65 792 for multiagent treatment) and the NNT to avoid 1 patient
receiving ACT is low (4 in the commercial population and 11in the Medicare Advantage population).
The major driving factors of the cost savings are the higher ACT use rate in clinical evaluation-
based treatment and the lower ACT use rate in ctDNA-guided treatment. Therefore, the absolute
reduction in ACT use in ctDNA-guided treatment vs clinical evaluation-based treatment is expected
to be the most significant factor affecting budget. In the base case, the absolute reduction in ACT use
was 27.0% in the commercial population and 10.1% in the Medicare Advantage population. The larger
reduction in ACT use in the commercial population compared with the Medicare Advantage

Table 3. Base-Case Budget Effects in Health Plans With 1 Million Individuals Covered

$
Commercial health plan Medicare Advantage plan
P L Cost savings Cost savings
ctDNA test, % Total cost Total PMPM Total cost Total PMPM
0 1068040 1 [Reference] 1 [Reference] 2550029 1 [Reference] 1 [Reference]
25 957198 110842 0.009 2491669 58360 0.005
50 846 356 221684 0.018 2433309 116720 0.01
75 735514 332526 0.028 2374949 175080 0.015
100 624672 443368 0.037 2316589 233440 0.019

Abbreviations: ctDNA, circulating tumor DNA; PMPM, per member per month.
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Figure 2. One-Way Sensitivity Analysis of Cost Savings per Member per Month (PMPM)

E Commercial health plan
Adjuvant chemotherapy use rate among patients aged 50-64 y in standard of care
Adjuvant chemotherapy use rate in ctDNA-guided treatment
Adjuvant chemotherapy use rate among patients aged <49 y in standard of care
Cost of multiagent prescriptions
Proportion of stage Il among patients aged 50-64 y
Colon cancer incidence among patients aged 50-64 y
Proportion of stage Il among patients aged <49y
Colon cancer incidence among patients aged <49y
Cost of ctDNA testing
Cost of multiagent adverse events
Cost of multiagent administration
Adjuvant chemotherapy use rate among patients aged 65-75 y in standard of care
Cost of single-agent prescriptions
Single-agent treatment modifier
Cost of single-agent administration
Cost of single-agent adverse events
Proportion of single-agent among patients aged 50-64 y in standard of care
Proportion of single-agent among patients aged <49 y in standard of care
Proportion of stage Il among patients aged 265 y
Colon cancer incidence among patients aged 265 y

Proportion of single-agent among patients aged 265 y in standard of care

-0.010

Medicare Advantage plan
ACT use rate among those aged 60-75y in SoC
ACT use rate in ctDNA-guided treatment
Cost of ctDNA testing
Single-agent treatment modifier
ACT use rate among those aged 50-64 y SoC
Cost of multiagent prescriptions
Proportion of stage 2 among those aged 50-64 y
Colon cancer incidence among those aged 50-64 y
Colon cancer incidence among those aged 265 y
Proportion of stage 2 among those aged 265y
Cost of multiagent adverse events
Proportion of single-agent use among those aged 265 y
Cost of single-agent prescriptions
Cost of multiagent administration
Cost of single-agent administration
Cost of single-agent adverse events
Proportion of single-agent among those aged 50-64 y in SoC
ACT use rate among those aged <49y in SoC
Proportion of stage 2 among those aged <49y
Colon cancer incidence among those aged <49y

Proportion of single-agent among those aged 50-64 y in SoC

-0.010

] Upper limits ~ [] Lower limits

-0.005 0 0.005 0.010 0.015 0.020 0.025
PMPM savings, $

-0.005 0 0.005 0.010 0.015 0.02 0.025
PMPM savings, $

The orange bars indicate cost savings at the upper limits of the model parameters, and

the blue bars indicate cost savings at the lower limits of the model parameters. The limits

of the model parameters are listed in Table 1. ACT indicates adjuvant chemotherapy;

ctDNA: circulating tumor DNA; SoC, standard-of-care (clinical evaluation-based
treatment).
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population contributed to the larger cost savings to a commercial payer than to a Medicare
Advantage payer.

These findings provide economic rationale for payers to provide insurance coverage on ctDNA
testing, which varies across payers,2* and consequently can help improve patient access to
personalized care in cancer treatment. Patient insurance coverage is an important factor in treatment
decision-making by oncologists and in their discussions with patients. For example, in a survey of
1049 oncologists who reported using genomic testing, 47.3% and 32.7% reported that patient
insurance coverage for genomic testing was very important and somewhat important, respectively,
in treatment decisions.?” In another study including 1220 oncologists who discussed genomic testing
with patients, 50.0% reported often discussing the likely costs of testing and related treatments and
26.3% reported sometimes discussing costs.?® However, ctDNA testing is already in the clinic and
increasingly being used.?” Most oncologists surveyed showed interest in using ctDNA testing in ACT
decision-making for patients with colon cancer,?® and in a study of patient-reported outcomes from
the BESPOKE trial,?® most patients surveyed said that they valued the ctDNA testing information and
would continue ctDNA testing.

Limitations

This study had some limitations. First, the modeling did not consider the costs of potential disease
recurrence and mortality because these costs were not expected to be affected by ctDNA testing
based on results from the DYNAMIC trial." Whether recurrence and recurrence-free survival remain
unchanged in clinical evaluation-based treatment vs ctDNA-guided treatment in the clinical setting,
as observed in the clinical trial, is unknown. However, the relative effect on budget from a potential
difference in these clinical outcomes is likely to be small and longer term than the 1-year time frame
that is of interest to the payers.3° The modeling also did not consider patient out-of-pocket cost for
testing, which can be substantial for those with a high-deductible commercial health plan.
Consequently, cost savings to health plans could be larger, although high out-of-pocket cost can
become a barrier for patients to access the testing.

Second, the parameter estimates primarily relied on published literature and have inherent
uncertainty. However, the epidemiological inputs and ACT modalities/use were derived from large
studies in the US setting and are therefore likely to be reliable and relevant. In addition, conservative
estimates were used in modeling when estimates were available from multiple sources; for example,
the total weighted cost for multiagent used in modeling ($65 792) was lower than the 6-month total
claims for CAPOX in patients with early-stage colon cancer ($71247).'° Cost savings also persisted
(although lower) when more conservative treatment, ie, shorter duration of ACT use and a less toxic
regimen (and hence less expensive treatment), was modeled. Furthermore, robust cost savings were
observed across a range of estimates for all parameters in the commercial population and most of
the parameters in the Medicare Advantage population.

Third, the ACT use rate in ctDNA-guided treatment was based on the DYNAMIC trial" in a
population with a different ethnicity mix than in the US population. However, cost savings were still
expected even when the ACT use rate in ctDNA-guided treatment was increased to 36.6% in the
commercial population and 19.4% in the Medicare Advantage population from 15.3% in the
base case.

Fourth, the analysis was conducted from the perspectives of US commercial and Medicare
Advantage payers; consequently, the conclusion may not be directly applicable to other US-based
payers such as Medicaid or health care systems in other locations. However, in a cost-effectiveness
analysis (although not a budget impact analysis) conducted in Australia, ctDNA testing was also
found to be cost saving in stage Il colorectal cancer.®! Furthermore, if interested, the conclusion can
be readily reassessed with the model developed in this study using parameter inputs that are
relevant to specific plans.
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Conclusions

This budget impact analysis found that adjuvant therapy-informed by ctDNA testing provides cost
saving compared to clinical evaluation in patients with stage Il colon cancer. Adoption of the test to
US commercial health and Medicare Advantage plans should therefore be considered from a
budgetary perspective. The budget impact of the adoption of the test to other payers can be
assessed with the model developed in this study.
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