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Key findings

« We evaluated the potential costs and benefits of public funding for
universal comprehensive genomic profiling with next-generation
sequencing (CGP-NGS) across Canada for five newly diagnosed
stage 4 cancers (lung, colorectal, pancreas, breast, and prostate)
versus the current standard of care.

Three of the four CGP-NGS panels we assessed could result in cost
savings ranging from $87 million to $134 million for the healthcare

system between 2025 and 2030, compared with the current standard
of care.

A key driver of CGP-NGS cost savings is its ability to eliminate the
need for multiple rounds of testing, reducing both the financial cost of
additional tests and the delays that can slow access to treatment.

Targeted cancer treatments, rather than diagnostic testing, are the
primary cost drivers associated with the health benefits of CGP-NGS,
with testing contributing just 0.3 to 4.1 per cent of the overall cost

per patient.

For the five stage 4 cancer types considered, universal CGP-NGS
could contribute an additional 3,440 life years gained and an
economic benefit exceeding $180 million from 2025 to 2030,
when compared with the current standard of care. This represents
a important opportunity for life extension for patients diagnosed
with stage 4 cancer.

A pan-Canadian approach to CGP-NGS that can realize these
benefits will require five key steps:
- stronger real-world evidence on CGP-NGS application in Canada

- funding alignment between genomic tests and their corresponding
targeted therapies

- transparent and effective clinician-patient dialogue
— expansion of centralized testing infrastructure

- a collaborative national framework involving government, industry,
clinicians, patients and advocates, and innovation partners
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A new lens on cancer care

This is the first pan-Canadian estimate of the costs and benefits of
comprehensive genomic profiling with next-generation sequencing (CGP-NGS)
across five newly diagnosed stage 4 cancers (lung, colorectal, pancreas, breast,
and prostate). While there is evidence from a patient perspective of the desire
to implement CGP-NGS, such as the work of the Colorectal Cancer Resource

& Action Network (CCRAN),' the ability to connect this identified patient need to
both cost and benefits has been missing. CCRAN and The Conference Board of
Canada have partnered to address this gap.

Cancer is the leading cause of death in Canada, with
about one in four Canadians dying from it.? Lung,
colorectal, pancreas, breast, and prostate cancers
account for nearly 60 per cent of total cancer deaths
in Canada (excluding Quebec) and are the

five cancers with the highest age-standardized
mortality rates as of 2024.3

For this report, we focus on newly diagnosed stage

4 cancers since these late-stage diseases are
typically attributed with lower survival rates due to the
complexity of disease, lack of treatment response,
and their ability to spread uncontrollably.* Precise
mapping of a tumour’s genetic make-up and directing
targeted treatment through CGP-NGS in these cases
can be expected to yield the highest benefits.5

1 Snow and others, “Barriers and Unequal Access to Timely Molecular Testing Results.”

2 Warkentin and others, “Progress in cancer control leads to a substantial number of cancer deaths
avoided in Canada.”

3 Canadian Cancer Statistics Dashboard, “Mortality.”
4 Gui and others, “Evolution of metastasis.”

5 Subbiah and others, “Imperative of Comprehensive Molecular Profiling as Standard of Care for Patients
With Rare Cancers.”
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What is CGP-NGS?

Genomic profiling is a laboratory technique that uses tissue, blood, or
other body fluid samples to analyze the genes of an individual or specific
cell type, as well as how these genes interact with each other and the
environment.® Beyond providing diagnosis, disease progression, and
treatment response information, genomic profiling supports therapeutic
judgment and a better understanding of disease and its biology.”

Using next-generation sequencing (NGS) technology, CGP-NGS is a
diagnostic testing technique using large panels of genetic sequences that
enables the simultaneous sequencing of multiple genes, providing a detailed
mutational profile of a patient’s tumour and guiding targeted treatment e -
decisions. NGS is a technology used for determining deoxyribonucleic acid
(DNA) or ribonucleic acid (RNA) sequences in entire genomes to study
genetic variation associated with diseases or other biological phenomena.?
NGS can sequence millions of DNA molecules at the same time and provide
detailed information on genome structure, gene activity, and changes in
gene behaviour with more accuracy and at a reduced cost compared with

1 alternative sequencing methods.® NGS makes it possible to study a patient’s
whole genome and produce more accurate prognosis and personalized

care for patients.

National Cancer Institute, NCI Dictionary of Cancer Terms, “Genomic characterization.”
7 Goossens and others, “Cancer biomarker discovery and validation”; Narrandes and
others, “Gene Expression Detection Assay for Cancer Clinical Use.”
&

n

8 Satam and others, “Next-Generation Sequencing Technology.”
Satam and others.

The Conference Board of Canada 5



Precision in Practice

How genomic profiling informs cancer care

By leveraging a single test, CGP-NGS can identify the
four main classes of genomic alterations associated
with cancer growth, including base-pair substitutions,
copy number variations, insertions/deletions,
rearrangements,”® and other clinically relevant,
actionable alterations." It is a critical, precise tool for
informed clinical decision-making in cancer care."”

Beyond genomic structure and variations, CGP-NGS
provides detailed insights into gene expression,
revealing information about genetic changes within
cells that promote tumour growth and progression.®
It has been found to play a key role in assessing
tumour mutational burden (TMB), detecting
microsatellite instability (MSI) and microsatellite
stability (MSS) to identify patients who may benefit
from immunotherapy, and directing clinical trial
enrolment for targeted therapies.”* A 2024 study
found a positive correlation between CGP and clinical
trial enrolment for breast and prostate cancer patients
across 280 cancer clinics in the United States.®

In non-small cell lung cancer (NSCLC), CGP improved
tissue stewardship, requiring about 30 per cent less
tissue to assess the same number of biomarkers
compared with single-gene testing.'®

Unlike focused NGS (hotspot testing), CGP-NGS
uncovers a broader range of clinically relevant
genomic alterations. In clinical practice, CGP
identified genomic alterations in 98 per cent of
tumours compared with 77 per cent for hotspot
testing in breast cancer.”” Furthermore, 46 per cent
of lung cancer patients, with no previous mutation
identified from 30 single-gene testing combinations,
tested positive for biomarkers using CGP.*®

CGP-NGS has proven valuable in determining
therapeutic implications for both newly diagnosed
and recurrent stage 4 cancer, including increased
enrolment of patients in clinical trials compared with
those without a CGP-NGS report.”® This highlights
how CGP-NGS enhances the detection of actionable
alterations, supporting the identification of targeted
treatments, and is therefore of higher clinical value
than alternative testing for patients across multiple
tumour types.?°

10 Fumagalli and others, “Making the Most of Complexity to Create Opportunities.”

11 Lawrence and others, “Mutational heterogeneity in cancer and the search for new cancer-associated genes”;
Frampton and others, “Development and validation of a clinical cancer genomic profiling test based on massively

parallel DNA sequencing.”
12 Chakravarty and others, “Clinical cancer genomic profiling.”

13 Pankiw and others, “Comprehensive genomic profiling for oncological advancements by precision medicine.”

14 Tjota and others, “Clinical Utility and Benefits of Comprehensive Genomic Profiling in Cancer”; Pankiw and others,
“Comprehensive genomic profiling for oncological advancements by precision medicine”; Tanabe and others,
“Clinical utility of comprehensive genomic profiling test for colorectal cancer.”

15 Huang and others, “Clinical value of comprehensive genomic profiling on clinical trial enroliment for patients with

advanced solid tumors.”

16 Tjota and others, “Clinical Utility and Benefits of Comprehensive Genomic Profiling in Cancer.”

17 Alvarez and others, “Comparison of comprehensive genomic profiling (CGP) and hotspot next generation sequencing
(NGS) assays in identifying treatment options for care of patients with metastatic cancer in the community setting.”

18 Nesline and others, “The Impact of Prior Single-Gene Testing on Comprehensive Genomic Profiling Results for

Patients with Non-Small Cell Lung Cancer.””

19 Hung and others, “Comprehensive genomic profiling in multiple cancer types”; Teuwen and others, “Comprehensive
genomic profiling and therapeutic implications for patients with advanced cancers.”

20 Ida and others, “Clinical utility of comprehensive genomic profiling tests for advanced or metastatic solid tumor in

clinical practice.”
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CGP-NGS in oncology: Comparing Canadian and international practices

CGP-NGS availability in Canada varies by region
In Canada, CGP-NGS is not yet considered the
standard of care in provincial and territorial health
systems.?* While opportunities for patient access
exist, testing is typically localized to major cancer

or academic hospitals (e.g., Oncomine Precision
Assay at William Osler Health System in Ontario).?
Furthermore, testing is not universally offered to every
patient with a cancer diagnosis. Specific criteria, such
as stage 4 NSCLC, must be met to receive testing
and funding coverage.

In 2021, Cancer Care Ontario and ASCO issued joint
guidelines recommending and offering reflex tissue
testing with CGP-NGS for all patients diagnosed with
stage 4 NSCLC.2¢ Currently, these guidelines and
allocated funding streams do not specify a particular

Clinical guidelines for CGP-NGS

The European Society for Medical Oncology
(ESMO) and the American Society of Clinical

Oncology (ASCO) lead the global oncology
community by providing expertise, guidance,
and education to clinicians, patients, and the
public—helping to reduce the burden of cancer
worldwide.?' These oncology resources offer
the latest treatment guidelines and support

CGP-NGS panel. However, there are examples of
specific CGP-NGS panels being leveraged in Canada
including the OncoPanel in British Columbia; Alberta’s
Cancer Biomarker Comprehensive DNA Panel;
Oncomine Comprehensive and/or Precision Assay in
Ontario, Saskatchewan, and New Brunswick; and the

standardized clinical practice, ensuring care is
informed by the most current evidence.?? Both
ESMO and ASCO widely support the utility of
CGP-NGS in their guidelines for solid tumours
and stage 4 disease.?®

AmpliSeq Focus Panel in Quebec and Nova Scotia. ?”

In addition to these opportunities, CGP testing is
accessible through research initiatives in provinces
like Ontario,?® Quebec,?® and Nova Scotia.3°

21 European Society for Medical Oncology, “About ESMO”; American Society of Clinical Oncology, “ASCO Overview.”
22 European Society for Medical Oncology; American Society of Clinical Oncology.

23 Wang and others, “Comprehensive genomic profiling in solid tumors”; Ben-Shachar and others, “Real-World
Adherence Patterns of Comprehensive Genomic Profiling to Biomarker Recommended Therapies in Patients
With Advanced Non-Small Cell Lung Cancer”; Olsen and others, The Untapped Potential of Comprehensive
Genomic Profiling.

24 Johnston and others, “Costs of in-house genomic profiling and implications for economic evaluation.”

25 Nicholas and others, “Point of Care Liquid Biopsy for Cancer Treatment—Early Experience from a
Community Center.”

26 Hanna and others, “Therapy for Stage IV Non-Small-Cell Lung Cancer With Driver Alterations”; Breadner and
others, “Implementation of Liquid Biopsy in Non-Small-Cell Lung Cancer.”

27 Canada’s Drug Agency, Pharmacoeconomic Review-Capivasertib (Trugap); Nicholas and others, “Point of Care
Liquid Biopsy for Cancer Treatment—Early Experience from a Community Center.”

28 Health Quality Ontario, “Plasma-Based Comprehensive Genomic Profiling DNA Assays for Non-Small Cell
Lung Cancer.”

29 University of Laval, “Genomics Center.”
30 IWK Health, “Clinical Genomics.”
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An example of this is British Columbia’s offering
CGP-NGS for cancer care through BC Cancer, such
as OncoPanel and Focus Panels for solid tumours,
making these services available to a broader patient
base.®' In 2024, Ontario Health further advanced
the integration of genomic testing by recommending
public funding for plasma-based comprehensive
genomic profiling DNA panels (liquid biopsy testing).3?
These tests are specifically intended for NSCLC
patients who have either insufficient tissue samples
or tumours that are difficult to biopsy.

CGP-NGS uptake in Canada comes with
challenges and opportunities

Overall, funding for CGP-NGS panels is inconsistent
across provinces and territories, with clinical
applications ranging from disease screening and
hereditary cancer testing to predicting the risk of
recurrence.®® The lack of systematic oversight

as well as inconsistent funding strategies for
CGP-NGS contribute to its limited uptake.34

31 BC Cancer, Cancer Genetics and Genomics Laboratory - BC Cancer.”

These issues are not new; similar gaps have been
observed in molecular testing where disparities in
funding and the availability of local pathology labs
further hinder widespread access.3®

As provincial and territorial governments continue

to invest in cancer research programs, the use of
CGP in routine cancer care is expanding. In Ontario,
for example, Genome Canada, the Ontario Institute
for Cancer Research (OICR), and Thermo Fisher
Scientific have teamed up to develop NGS panels and
software to improve the assessment and management
of breast, prostate, and pancreatic cancers.¢

Building on these provincial efforts, a pan-Canadian
initiative led by the Terry Fox Research Institute and
the Terry Fox Foundation, with support from the
Government of Canada and a network of partners,
is advancing the creation of the “Gold Cohort.”*"
This ambitious project aims to gather genomic and
clinical data from 15,000 cancer patients, further
strengthening the national effort to integrate
genomic insights into clinical care.

32 Health Quality Ontario, “Plasma-Based Comprehensive Genomic Profiling DNA Assays for Non-Small

Cell Lung Cancer.”

33 Weymann and others, “Allocating healthcare resources to genomic testing in Canada.”

34 Johnston and others, “Costs of in-house genomic profiling and implications for economic evaluation.”
35 Johnston and others, “Costs of in-house genomic profiling and implications for economic evaluation.”
36 Ontario Institute for Cancer Research, “Canadian Government-Sponsored Collaboration Targets

Standardized Cancer Testing.”

37 Marra, “Driving Cancer Research with Comprehensive Data Types That Are Complete, Accurate,

Permanent and Accessible.”
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Furthermore, a state-of-readiness report card
developed in 2023 explored capacity to integrate
routine use of genome-based testing in cancer care
into the public health system based on the dimensions
of infrastructure, operations, and environment for

five provinces.3® Each of these areas consists of
multiple topic areas related to the systems level of
establishing the requirements of genome-based
testing. These requirements include the following:

1. Infrastructure
a. creating communities of practice
and healthcare system networks

b. personnel, equipment, and
resource planning

c. informatics

2. Operations
a. entry/exit point for innovation
b. evaluative function
c. service models
d. awareness and care navigation

3. Environment
a. integration of innovation and
healthcare delivery
b. financing approach
education and training
d. regulation

0

Based on these criteria, they reported that Alberta was
the most prepared, followed by Quebec. In contrast,
British Columbia, Nova Scotia, and Ontario were the
least prepared to implement genome-based testing.3°

Global adoption of CGP is uneven

While the adoption and funding of CGP-NGS in
oncology varies globally, some regions are already
demonstrating effective integration. Across Europe,
CGP-NGS availability is inconsistent but available in
the Western nations.*® Denmark, France, Germany,
and the United Kingdom provide complete access
to CGP-NGS, while Italy and Spain lag behind

with availability at 67 per cent and 83 per cent,
respectively.#' Additionally, since 2019, Croatia has
pioneered nationwide CGP-NGS, which is offered by
Foundation Medicine Inc., with full coverage provided
by their national health insurance.*?

In the United States, CGP-NGS is widely adopted
and considered the standard of care according to
ASCO guidelines. Currently, Medicare is covering
reimbursement, and private insurance provides
selective coverage.*® As well, over 99 per cent of
physicians report having used CGP-NGS in the last
12 months.** While these results indicate high utility,
patient access is hinged on the presence of insurance
coverage, with 8.2 per cent of the population
considered uninsured and therefore unable to
access CGP-NGS.#®

Other nations that have incorporated CGP-NGS
into cancer care include Australia and Israel.
Australia currently offers two research programs
with genomic testing—the Zero Childhood Cancer
Program and Omico’s Cancer Screening Program.*®

38 Husereau and others, Towards the Routine Use of Genome-Based Testing in Canada’s Largest Regions:

A State of Readiness Progress Report.

39 Husereau and others, Towards the Routine Use of Genome-Based Testing in Canada’s Largest Regions:

A State of Readiness Progress Report.

40 Olsen and others, The Untapped Potential of Comprehensive Genomic Profiling.

41 Olsen and others.
42 Cerina Pavlinovi¢ and others, “Precision Oncology in Clinical Practice.”

43 Olsen and others, The Untapped Potential of Comprehensive Genomic Profiling.
44 Kaminski and others, “Barriers to next-generation sequencing despite increased utilization.”
45 Stewart, “2024 NHIS Full-Year Health Insurance Estimates Early Release: Public Coverage Fell While Private

Coverage and Uninsurance Held Steady.”

46 Rare Cancers Australia, Advancing Genomic-Led Cancer Care in Australia.
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These programs are based on patient eligibility,
focusing on childhood cancers and those with advanced
(stage 3 or beyond) or rare disease. Israel has offered
CGP-NGS since the fall of 2023 for all cancer
patients at the Hadassah Medical Center.*” This
initiative was part of a larger partnership between
Hadassah, Roche Israel, and Foundation Medicine.*®

Evaluating the costs and
benefits of CGP-NGS in
cancer care

Expanding the accessibility of CGP-NGS within
Canada’s healthcare system is a multi-phase process.
Until now, much of the evidence surrounding its value
has been limited to individual care sites or provinces.
We propose a pan-Canadian approach as the natural
next step. This will allow us to assess the economic
impact and, more importantly, quantify the effect

on patients and the healthcare system, comparing

a universally funded CGP-NGS landscape with the
current model of care.

We assess four CGP-NGS panels

Four CGP-NGS panels were chosen for modelling.
These are the following:

» FoundationOne CDx tissue (324 gene panel)*®
* Oncomine Comprehensive Assay V3
(161 gene panel)?°
« AmpliSeq for lllumina Focus Panel (52 gene panel)®'
« Oncomine Precision Assay (50 gene panel)3?

These panels were selected due to their current use
within the Canadian healthcare landscape and/or the
accessibility of publicly available data from Canadian
care sites that are leveraging these tests. For this
modelling, only tissue-based panels were included.
While liquid biopsy panels are emerging as an
important innovation—either complementing tissue-
based testing or serving as stand-alone tools—tissue-
based panels remain the gold standard for tumour
diagnostics at the time of this research.3

47 Friedman, “Hadassah Medical Center and Roche Israel Collaborate to Offer Israel’s First Personalized Cancer

Treatment Based on Genomic Profiling.”
48 Friedman.
49 Roche Canada, “Foundation Medicine.”
50 “Oncomine Comprehensive Assay v3 - CA.”

51 lllumina, “AmpliSeq for lllumina Focus Panel | Combined DNA and RNA Workflow.”

52 “Oncomine Precision Assay on the Genexus System - CA.”
53 Ma and others, “Liquid biopsy in cancer.”
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We focus on five cancers with the
highest mortality

Overall, lung, colorectal, pancreas, breast, and
prostate cancers account for close to 60 per

cent of Canadian cancer mortality.>* Among these
populations, those with stage 4 disease are at an
even higher risk of cancer-related death due to the
metastasis-initiating cells that result in tumours
growing in distant organs.®® Furthermore, these
individuals have additional unmet needs due to fewer,
and higher toxicity, treatment options.®® Therefore, we
have chosen to focus on those with stage 4 disease.

Colorectal and prostate cancers were modelled as
single diseases, but due to the many nuances of
tumour subtypes (e.g., rare disease) and extensive
treatment lines for pancreatic, breast, and lung
cancers, we focused on just the stage 4 subtypes
with highest prevalence.

Exhibit 1
Scenario-based modelling pathways

These are metastatic pancreatic ductal
adenocarcinoma (90 per cent of pancreatic
cancers®’), metastatic invasive ductal carcinoma
(80 per cent of breast cancers®8), and metastatic
NSCLC (87 per cent of lung cancers®).

Modelling framework

1. Defining the scenarios

Two scenarios were modelled to compare the

costs and benefits of CGP-NGS for newly

diagnosed stage 4 lung, colorectal, pancreas,

breast, and prostate cancers (2025-30):

- Scenario A (universal model): All patients
receive one of the four CGP-NGS panels.

— Scenario B (current standard of care):
Reflects the existing publicly funded mix (50:50)
of CGP-NGS and alternative testing.

(See Exhibit 1 for a visual representation of our
modelling approach.)

Scenario A: CGP publicly funded

Scenario B: Status quo

A

\

Successful sample Unsuccessful sample

v

Model patient cohort
with alternative
tests (sequential,

Model current and
emerging clinical
biomarkers and

associated exclusionary,
treatments for all non-comprehensive,
cancer types and rapid

panel testing)

A
CGP-NGS (current funded Alternative testing
utility) 50% of patients 50% of patients
y y
Successful test Unsuccessful Successful test Unsuccessful
Model current sample Model patient Patients undergo

clinical (alternative cohort in routine care

biomarkers, and testing cohort) alternative test without
associated setting biomarkers

treatments for all

cancer types

Source: The Conference Board of Canada.

54 Canadian Cancer Statistics Dashboard, “Mortality.”
55 Ganesh and others, “Targeting metastatic cancer.”

56 Lee and others, “Toxicities and Quality of Life during Cancer Treatment in Advanced Solid Tumors.”

57 Sarantis and others, “Pancreatic ductal adenocarcinoma.”
58 American Cancer Society, “Invasive Breast Cancer (IDC/ILC).”

59 American Cancer Society, “Lung Cancer Statistics | How Common Is Lung Cancer?”
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2. Selecting the time horizon 6. Assembling the puzzle
Given the rapid evolution of biomarkers and
therapies, we used a six-year horizon (2025-30)
to capture both current and emerging technologies.

Cost calculations

For each scenario, costs were calculated by

combining the following:

3. Estimating incidence rates
Historical age-standardized incidence data
(1995-2024) from the Canadian Cancer Statistics
Dashboard are used to project cancer incidence to
2030. (See Appendix A: Methodology)

 treatment costs: average treatment cost per patient,
multiplied by the total population for each cancer type

» panel costs: cost of CGP-NGS or alternative panels,
multiplied by the population tested

 delayed care costs: validated costs associated

We then calculated the incidence for each with turnaround times for both CGP-NGS and
modelled cancer population from 2025 to 2030. alternative testing
(See Table 1)

« alternative testing costs: applied to patients

. .. with unsuccessful CGP-NGS tests
4. Incorporating clinical advancements

Current and emerging biomarkers with clinical These inputs provided the overall cost difference
utility (e.g., those that are able to be clinically between Scenarios A and B, expressed as a
addressed) in Canada are identified, with rates of total (2025-30), an annual difference, and a per
occurrence applied to estimate patient eligibility patient difference.

and treatment regimens. These inputs informed the
cost of clinical care for each cohort. (See Appendix  Benefit calculations

A: Methodology for a complete list of current and Two primary benefits were modelled:
emerging biomarkers included in this model.) « life years gained—derived from higher rates of
5. Matching therapies to biomarkers identifying actionable biomarkers and receiving
Up to four treatment lines are assigned to each matched therapies
biomarker. Population proportions, line attrition, and  + societal contribution—measured through increased
therapy costs are applied to calculate the total and total income linked to improved survival

per patient treatment costs across tumour types. For both Scenario A and Scenario B, we multiplied

each cancer cohort by the survival gains and average
total income that generated the incremental life years
and societal contributions for each scenario.

Table 1

Incidence for each modelled cancer population from 2025-30
(modelled incidence per year)

Lung cancer Colorectal cancer Breast cancer Prostate cancer Pancreatic cancer
Year (mNSCLC) (mCRC) (mIDC) (mPC) (mPDA)
2025 11,821 5,079 889 1,980 2,630
2026 11,821 5,042 891 1,977 2,648
2027 11,877 5,029 896 1,984 2,678
2028 11,998 5,043 906 2,004 2,722
2029 12,118 5,057 915 2,023 2,767
2030 12,238 5,069 925 2,042 2,812

Headings: mCRC- metastatic colorectal cancer; mMPDA- metastatic pancreatic ductal adenocarcinoma; mNSCLC- metastatic non-small cell lung cancer;
mIDC- metastatic invasive ductal carcinoma; mPC- metastatic prostate cancer
Source: The Conference Board of Canada.
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(See Table 2A for a complete list of costs and benefits
included in this model in Appendix A: Methodology.)

For a more detailed explanation of our modelling
inputs, approach, assumptions and their limitations,
see Appendix A: Methodology.

Universal public coverage of CGP-NGS
can reduce costs

Under the conditions of our model, universal

public funding of CGP-NGS proved to be less

costly compared with the standard of care for the
Oncomine Precision, AmpliSeq Focus, and Oncomine
Comprehensive V3 panels, but not for FoundationOne
CDx. The highest cost savings were observed in

the stage 4 colorectal cancer cohort, ranging from
$1,677 to $2,495 per patient. This was followed by
stage 4 pancreatic ductal adenocarcinoma ($1,161 to
$1,751 per patient), stage 4 non-small cell lung cancer
($715 to $1,075 per patient), stage 4 prostate cancer
($130 to $392 per patient), and stage 4 invasive
ductal carcinoma ($4 to $272 per patient).

FoundationOne CDx ranged between $131 to

$770 per patient more expensive than the standard
of care, with stage 4 NSCLC being nearest to cost
neutral, and stage 4 invasive ductal carcinoma being
the most expensive. The two factors contributing
to this cost difference versus the other three tests
were the higher panel cost and delay in treatment
cost associated with the testing turnaround time.
(See Table 2 for a comparison of total cost, yearly
cost, and per patient cost by CGP-NGS panel and
cancer type.)

Two key factors drive the cost savings of
CGP-NGS compared with the standard of care in
our model: the cost of sequential testing, and the
cost of treatment delays.

In the standard of care scenario, sequential testing
increases overall system costs, even though each
individual test is less expensive. The need for multiple
tests adds up, both in time and money. CGP-NGS
panels, while more expensive per test, eliminate the
need for sequential testing by identifying multiple
biomarkers at once. This offsets the higher upfront
cost of CGP-NGS.

Delaying treatment also adds substantial costs to the
system, estimated at between $160.42 and $431.36
per patient per week in this model.?° By enabling
simultaneous testing for multiple biomarkers, CGP-
NGS reduces diagnostic delays. In doing so, it delivers
earlier treatment access, demonstrating that the
higher upfront testing cost can be outweighed by
long-term value.

As shown in Table 2, total cost savings per test
depend on the number of stage 4 cancer patients
eligible for testing. On a per patient basis, all five
cancers modelled show cost reductions with three
CGP-NGS panels. Colorectal and pancreatic cancers
show the largest savings, while breast and prostate
cancers show the smallest.

This difference is explained by biomarker complexity
and the cost of individual tests. For instance, breast
cancer often involves a single actionable biomarker—
meaning a single test can identify it. In contrast,
colorectal cancer involves multiple biomarkers,
requiring more sequential tests to achieve what
CGP-NGS can do in one step. Likewise, single
biomarker test costs vary widely, from $100 to $683.
For cancers like pancreatic, where multiple high-cost
tests are needed, the value of CGP-NGS becomes
even more important.

While panel costs and treatment delays were factors
in each scenario, it’s crucial to contextualize these
diagnostic expenses relative to the cost of treatment.
Depending on the cancer type, panel testing made up
just 0.3 to 4.1 per cent of total treatment costs. Lower
percentages were linked to more complex, high-cost
cases; higher ones to less expensive treatments.

Any future reductions in the cost of treatments for
these stage 4 cancers will have a greater impact

on systematic costs compared with those of
diagnostic testing.

60 De Oliveira and others, “Estimating the cost of cancer care in British Columbia and Ontario.”
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Table 2

Cost comparison analysis between universal CGP-NGS and standard of care with an estimated CGP-NGS
utility of 50 per cent

Lung Cancer

Oncomine AmpliSeq Oncomine Comprehensive
Calculation FoundationOne CDx Precision Assay Focus Panel Assay V3
$ difference (total) -$9,412,156 $77,230,187 $67,076,608 $51,369,169
$ difference (per year) -$1,568,693 $12,871,698 $11,179,435 $8,561,528
$ difference -$131 $1,075 $933 $715

(per patient-total)

Colorectal cancer

Oncomine AmpliSeq Oncomine Comprehensive
Calculation FoundationOne CDx Precision Assay Focus Panel Assay V3
$ difference (total) -$3,672,954 $29,963,877 $25,680,535 $20,137,072
$ difference (per year) -$612,159 $4,993,979 $4,280,089 $3,356,179
$ difference -$306 $2,495 $2,138 $1,677

(per patient-total)

Pancreatic cancer

Oncomine AmpliSeq Oncomine Comprehensive
Calculation FoundationOne CDx Precision Assay Focus Panel Assay V3
$ difference (total) -$8,773,215 $21,032,159 $18,735,579 $13,949,135
$ difference (per year) -$1,462,203 $3,505,360 $3,122,596 $2,324,856
$ difference -$730 $1,751 $1,560 $1,161

(per patient-total)

Note: Calculations based on the total cost of CGP minus the total cost of standard of care. Positive values indicate cost savings to the healthcare system.
Source: The Conference Board of Canada.

Breast cancer

Oncomine AmpliSeq Oncomine Comprehensive
Calculation FoundationOne CDx Precision Assay Focus Panel Assay V3
$ difference (total) -$4,177,270 $1,472,766 $706,849 $20,224
$ difference (per year) -$696,212 $245,461 $117,808 $3,371
$ difference -$770 $272 $130 $4

(per patient-total)

Prostate cancer

Oncomine AmpliSeq Oncomine Comprehensive
Calculation FoundationOne CDx Precision Assay Focus Panel Assay V3
$ difference (total) -$7,674,902 $4,704,688 $3,007,906 $1,564,013
$ difference (per year) -$1,279,150 $784,115 $501,318 $260,669
$ difference -$639 $392 $250 $130

(per patient-total)

The Conference Board of Canada 14
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Improved treatments informed by
CGP-NGS can extend lives

Universal public funding of CGP-NGS across
these five stage 4 cancers could result

in an additional 3,440 life years gained,
equating to more than $180 million in
societal contribution.

In total, universal public funding of CGP-NGS for
nearly 136,000 patients across the five newly
diagnosed stage 4 cancers analyzed could result

in an additional 3,440 life years gained over the life
years gained in the current standard of care scenario.
These additional life years for patients equate to

a societal contribution exceeding $180 million.

(See Chart 1, Comparison of life years gained.)

The benefits observed are directly related to the size
of each cancer cohort. Consequently, cancers with a
higher number of newly diagnosed stage 4 patients
demonstrate the greatest realized benefits. Lung
cancer shows the largest gains, whereas breast
cancer, with relatively few new stage 4 diagnoses,
shows the smallest.

Chart 1

Next steps

Each patient’s unique genomic profile offers valuable
insights, helping to shape personalized treatment
strategies that can predict better outcomes. The

use of CGP-NGS across five newly diagnosed

stage 4 cancers could not only extend lives but also
deliver substantial cost savings for healthcare
systems and increase societal contributions.

There are several steps that the Canadian health
systems can take to leverage the power of
CGP-NGS technology.

Realizing the benefits of CGP-NGS for

Canadian cancer patients

We see the following steps as necessary conditions

for moving forward:

1. Enhance the collection and accessibility of
cost-and-benefit data related to CGP-NGS.

2. Address current barriers to the integration of
CGP-NGS within the Canadian clinical context.

3. Align these results and additional evidence into the
Canadian healthcare/cancer care, industry/private
sector, and clinical practice context.

Comparison of life years gained: Publicly funded CGP-NGS vs. 50:50 split with alternative testing in five cancer cohorts

(life years gained)

B Standard of care B CGP-NGS
5,933
4114
2,503
1,735
1342 930 991 -
H =
al o o N e
CGP-NGS Standard CGP-NGS Standard CGP-NGS Standard CGP-NGS Standard CGP-NGS Standard
(lung) of care (colorectal) of care (pancreas) of care (breast) of care (prostate) of care
(lung) (colorectal) (pancreas) (breast) (prostate)

Source: The Conference Board of Canada.
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Precision in Practice

Enhance the collection and accessibility of
cost-and-benefit data

Recommendation: Provincial cancer systems and
care sites can increase data collection and build
real-world evidence infrastructure.

Both individual care sites and provincial cancer care
systems can enhance their data reporting to generate
practice-level evidence on the results associated

with current publicly funded CGP-NGS initiatives.
This approach can build on real-world evidence
studies from British Columbia and Ontario®' to
include other provincial and territorial health systems,
ensuring that standardized indicators, surveillance,
and monitoring are implemented, thus strengthening
the knowledge base.

As many of the current publicly funded CGP-NGS
initiatives are centralized, we recommend that these
programs collect real-world data on key factors such
as testing time, sample quality, costs, treatment
outcomes, and the demographic characteristics of
populations both within and outside these centralized
sites. By comparing patient outcomes and system-
wide impacts, this data would provide valuable
insights for future planning and could accelerate the
appropriate uptake and expansion of CGP-NGS.

Address current barriers to integrating CGP-NGS
within the Canadian clinical context

Recommendation: Provincial payers can expand
funding alignment between biomarker testing and
targeted therapies.

As part of our modelling approach, a team of Expert
Reviewers—oncologists with experience in treating
one or more of the five cancers, alongside clinical
pathologists —were tasked with aligning current and
emerging biomarkers within each cancer cohort to
publicly available and funded treatment regimens,

the proportion of patients receiving each treatment,
and estimating treatment line attrition rates. Based on
these discussions, experts noted that, in many cases,
identifying a biomarker through CGP-NGS did not
lead to a change in treatment regimen compared with
alternative testing, highlighting the ongoing limitations
in clinical uptake across certain tumour types.

Additionally, when a matched therapy was available,

it was not always funded for first-line treatment. While
this may be influenced by treatment guidelines, it
underscores that identifying an actionable biomarker
does not guarantee access to targeted therapies.

To address this gap, provinces may benefit from
bundling targeted therapies with their companion
diagnostics (CGP-NGS), recognizing that they are
clinically dependent on one and the other. Nationally,
there is the opportunity to potentially expand
pan-Canadian Pharmaceutical Alliance (pCPA)
negotiations to a national funding framework that may
minimize disparities amongst provinces and expedite
treatment availability.

Recommendation: Clinicians can enhance patient
dialogue and transparency.

Clinicians can align their clinical recommendations
with patient expectations to ensure transparency
about testing capabilities and available treatment
options. Key factors such as panel size, testing
turnaround time, treatment options (including clinical
trial eligibility), and expected outcomes can be
communicated to enhance testing transparency.

61 Hernando-Calvo and others, “Impact on costs and outcomes of multi-gene panel testing for advanced solid
malignancies”; Weymann and others, “Early-stage economic analysis of research-based comprehensive genomic
sequencing for advanced cancer care”; Regier and others, “Real-world diagnostic outcomes and cost-effectiveness
of genome-wide sequencing for developmental and seizure disorders”; Perdrizet and others, “Integrating
comprehensive genomic sequencing of non-small cell lung cancer into a public healthcare system.”

The Conference Board of Canada



Precision in Practice

For example, increasing panel size does not always
increase the number of identified actionable
biomarkers. As a result, the treatment course is often
the same regardless of panel size. This is important,
as panel size may impact the turnaround time for
results, especially if it is analyzed offsite. There may
also be out-of-pocket costs involved. As such, better
communications from clinicians can help patients

understand that, at present, bigger may not be better.

An exception to this may be when standardized
testing and treatment have been deemed ineffective,
where a larger panel can be leveraged to direct
clinical trial enrolment.

Ultimately, the decision about which panel to request
is the responsibility of the clinical pathology and
oncology teams to ensure value-based clinical
judgment, not cost-reduction, is the driver in test
selection. The considerable variability in molecular
profiles, treatment pathways, and patient responses
underscores the need for a range of diagnostic tools
at different stages of care.

Recommendation: Provincial cancer systems can
expand centralized CGP-NGS testing infrastructure
with standardization protocols.

A major barrier to national CGP-NGS implementation
is the increased resource capacity required to
deliver it. Aside from the panel cost and technology
(e.g., Genexus Sequencer), there may be increased
laboratory requirements over traditional testing
modalities, as well as increased staffing to process,
analyze, and interpret the samples.

One method that has been proposed to mitigate this
barrier has been to centralize CGP-NGS testing,
which many of the provincial testing facilities are
currently following.®?2 Focusing the infrastructure on
a reduced number of sites may promote adoption,
improve coordination and administration of these
technologies, and potentially reduce testing
turnaround time.®3 While this method has many
advantages, there are certain aspects that require
attention. Standardized sample collection and quality

control would need to be monitored to ensure rapid
testing time,®* and our Expert Reviewers noted that
geographic representation will need to be considered
to ensure equitable access and reduced sample
shipment costs.

Aligning the evidence in a Canadian context

Recommendation: Canadian cancer and genomics
leaders establish a pan-Canadian framework and
strategy for CGP-NGS delivery with collaboration
with government, industry, clinicians, patients and
advocates, and innovation stakeholders.

CGP-NGS implementation in Canada is currently
occurring in silos. The Canadian healthcare system is
split into isolated provincial and territorial approaches
with each having a different capacity to perform and
deliver technology such as CGP-NGS. Variability in
data systems, clinical practice, testing facilities, and
capacity to fund new diagnostic technologies and
precision treatment exacerbates these silos.

A recent article highlights these gaps and examines
provincial and territorial readiness for genome-based
testing.®® It recommends the need for the following:

* linked information systems and data integration

« timely and transparent evaluative processes

* increased navigational tools for care providers

- dedicated funding to facilitate rapid onboarding and
support test development and proficiency testing

» broader engagement with innovation stakeholders
beyond care providers and patients

Building on these recommendations, the real-world
evidence highlighted earlier in this report can
empower healthcare systems to make informed,
data-driven decisions that support the expansion of
publicly funded CGP-NGS. This aligns with findings
from Canada’s Drug Agency (CDA), which in 2022
identified uncertainty in CGP’s cost-effectiveness
due to limited robust effectiveness data.®

62 Basharat and others, An Overview of Comprehensive Genomic Profiling Technologies to Inform Cancer Care.

63 Basharat and Farah, “An Overview of Comprehensive Genomic Profiling Technologies to Inform Cancer Care.”
64 Basharat and Farah, “An Overview of Comprehensive Genomic Profiling Technologies to Inform Cancer Care.”
65 Husereau and others, “Progress toward Health System Readiness for Genome-Based Testing in Canada.”

66 Basharat and others, An Overview of Comprehensive Genomic Profiling Technologies to Inform Cancer Care.

The Conference Board of Canada
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However, to build this database, we require evidence
and collaboration across private and public sectors.
Implementation in health systems requires industry-
and research/innovation-sector organizations with
investments in CGP technologies and associated
therapeutics to support increased patient access

to publicly funded CGP-NGS. This is especially
relevant to the manufacturers financing the research,
development, and delivery of the CGP-NGS panels,
as well as to genomics organizations funding and
carrying out research and innovation initiatives

in this space.

The Conference Board of Canada

From a healthcare delivery lens, clinicians also play
a pivotal role in advancing adoption. By engaging in
research and development, collaborating with other
clinical teams, and participating in targeted training,
healthcare providers can accelerate the integration
of CGP-NGS into routine practice. At the same time,
health systems can ensure clinical teams are fully
informed about new diagnostic approaches and that
care sites are equipped to leverage this technology
efficiently, with adequate laboratory support and
minimal administrative burden. These coordinated
efforts will align clinical practice with emerging
genomic capabilities and maximize the positive
impact of CGP-NGS on patient care.

Establishing a pan-Canadian framework and
strategy on CGP-NGS delivery can remove this
siloed approach and enable the building of an
evidence-based platform. This strategy may also
assist in increased provincial funding alignment and
access for genomic testing and associated targeted
therapies. A more coordinated and evidence-based
approach to supporting CGP-NGS can help to
deliver on the potential cost savings and benefits
for patients and Canadians.



Appendix A

Methodology

Literature search

The literature review consisted of two phases. The first phase
focused on a comprehensive review of academic and grey
literature on the current state of CGP, NGS, and biomarkers in the
cancer sphere, focusing on stage 4 (metastatic) lung, colorectal,
pancreas, breast, and prostate cancers. The second phase
reviewed academic literature on the benefits, utilities, and costs
for the cost-benefit modelling component of this research.

The literature reviews were to answer the following questions:

1. What is the current state of CGP-NGS for precision metastatic
cancer treatment in Canada?

» Are there any regional (provincial/ territorial) disparities in the
testing availability of CGP for cancer?

2. What are the cost-and-benefit parameters in expanding access
to CGP as a standard of care for newly diagnosed metastatic
lung, colorectal, pancreas, breast, and prostate cancers
in Canada?

Google and Google Scholar were used to identify academic and
grey literature. Inclusion criteria focused on publications within

the last 10 years to account for the rapid evolution of this topic, as
well as Canadian-population-based or similar (e.g., United States,
Europe) origin. A total of 183 sources were reviewed for relevancy
and 100 were included in this report. The content was used to
better understand the Canadian context and current landscape of
CGP, NGS, and metastatic cancers; to act as a guide in developing
the narrative of this report; and to provide parameter inputs for the
cost-benefit model. The literature review also provided additional
insight into the current knowledge gaps regarding the benefits
and costs of CGP-NGS for lung, colorectal, pancreas, breast, and
prostate cancer, and their related therapies.

Expert review

There were three major data gaps when constructing our model.
These were real-world evidence surrounding current and emerging
biomarkers for the five metastatic cancers, pan-Canadian stage-
specific cancer treatment utility (type of therapy associated

with each biomarker, proportion of patients who would receive
each therapy), and treatment line attrition. To fill these gaps, we
invited 11 Expert Reviewers who could contribute on-the-ground
experience and report on these topics. Our expert panel consisted
of oncologists with a specialty treating at least one of the

cancers included in this model, clinical pathologists, and cancer
researchers. In addition to this panel of experts, we also invited
the members of our Research Advisory Board who also had a
background in the three roles listed above.

We held a short meeting (about 30 minutes) with each reviewer to
explain the project and ensure alignment with the topic area. From
there, we provided a short document that included a list of current
and emerging biomarkers from each cancer type based on our
literature review for their feedback, as well as a table for them to
indicate treatments for up to four lines, the proportion of patients
who would receive each treatment, and the treatment line attrition.

Model methodology

Scenarios modelled

Two scenarios were modelled to compare the costs and benefits
of CGP-NGS in the populations of newly diagnosed metastatic
lung, colorectal, pancreas, breast, and prostate cancers from
2025-30.

» Scenario A (universal model): Every individual diagnosed with
one of the five metastatic cancers (lung, colorectal, pancreas,
breast, and prostate) received one of the four CGP-NGS panels
included in this analysis. A 90 per cent sample success rate was
applied across all CGP-NGS cohorts. For the remaining 10 per
cent with unsuccessful samples, testing shifted to alternative
methods (sequential, exclusionary, non-comprehensive, or rapid
panels) with an assumed 95.5 per cent success rate.

» Scenario B (current standard of care): This reflects the existing
publicly funded model, with an estimated 50:50 mix of CGP-NGS
and alternative testing methods. The same 90 per cent success
rate was applied to CGP-NGS samples, while unsuccessful
samples (10 per cent) and the alternative testing group were
both assumed to achieve a 95.5 per cent success rate.

(See the section, Modelling assumptions, below for a detailed
description of the rates included in these scenarios.)

Time horizon

The clinical utility of CGP-NGS is advancing quickly, with
actionable biomarkers and new therapeutics being approved and
applied each year.! A single-year model would not capture the full
potential of these technologies or highlight the key areas where
policy and research need to focus on future planning and system
readiness. To address this, we have included a six-year time
horizon, from 2025 to 2030.

1 De La O and others, “Comprehensive genomic profiling of over 10,000 advanced solid tumors.”
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Estimating the incidence rates Biomarker integration

Cancer incidence for both sexes (apart from males only for We conducted a comprehensive review of published literature
prostate cancer) from 1995-2024 was retrieved using the and consulted Expert Reviewers to identify current and emerging
Canadian Cancer Statistics Dashboard.? Trend analysis was then biomarkers, as well as their associated rate of occurrence in
performed to predict incidence of lung, colorectal, pancreas, metastatic lung, colorectal, pancreas, breast, and prostate
breast, and prostate cancer from 2025 to 2030 using current cancers. Each biomarker was evaluated against two inclusion
population projections. (See Chart 1.) criteria: its detectability using comprehensive genomic profiling

o via next-generation sequencing (CGP-NGS), and its relevance
We therj calculated the incidence for each modelled cancer to guiding current or developing targeted treatment pathways.
population from 2025-30. (See Table 1a.)

A list of potential biomarkers was generated and underwent
expert review, yielding the final list applied in the modelling.
See Table 1a for a complete list of current and emerging
biomarkers included in this model.

Chart 1

Age-standardized incidence rates per 100,000 people for five cancers from 2019-30
(incidence rates per 100,000 people)
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2 Canadian Cancer Statistics Dashboard, “Incidence.”
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Table 1a

Current and emerging biomarkers tested through CGP-NGS

Biomarkers with current clinical utility

Lung Colorectal Pancreatic Breast Prostate
EGFR sub./del. KRAS wt BRCAT1 (germline) PIK3CA BRCA 1/2
ALK gene fusion NRAS wt BRCA1 (somatic) BRCA1/2 NTRK
ROS1 gene fusion BRAF wt BRCAZ2 (germline) NTRK ATM
BRAF V600e sub. HER2 (non-amplified) BRCA2 (somatic) ESR1 mutation PALB2
NTRK (gene fusion) Microsatellite instability (high) NTRK
c-MET amp./fusion NTRK (gene fusion)
Biomarkers with emerging clinical utility
Lung Colorectal Pancreatic Breast Prostate
RET gene fusion BRAF (V60OE sub) PALB2 AKTA HRR Genes
KRAS mut. HER2 (amplification) KRAS PTEN AR
HER2 mut. KRAT mut NRAS FGFR1-4 TMP RSS2/ERG
gene fusion
TMB (high) c-MET (amplification) BRAF MYC TMB (high)
POLE (mutation) NRG1 c-MET
FGFR (any alteration) MMR/MSI HRR (deficiency)
HRR genes
TMB

Source: The Conference Board of Canada.

Therapy alignment

Up to four lines of treatments were matched with each current and
emerging biomarker. If more than one treatment was available, an
estimate was made on the proportion of the population that would
receive each therapy. Additionally, treatment line attrition was
applied to provide the most accurate estimate of population. The
cost of each therapy was then multiplied by the population in each
treatment line, which provided a total cost to treat the cohort from
each biomarker. This total cost was then averaged across each
tumour type to provide a single cost of treatment per patient.

Cost-and-benefit analysis

Cost calculations

For each scenario, a total cost was calculated using the sum

of the following:

» the average treatment cost multiplied by the total population
for each cancer type

» the panel costs multiplied by the total population

» delayed care costs associated with the turnaround time of
the CGP-NGS panel

The Conference Board of Canada

« alternative testing costs for those with an unsuccessful

CGP-NGS test

» delayed care costs associated with the turnaround time of

alternative testing

We then calculated the difference between Scenario A and B,
which provided a per patient, per year, and total cost increase or
decrease from the standard of care. (See Table 2a for a detailed
list of cost-and-benefit inputs for modelling calculations.)

These values provided the overall cost difference between
Scenario A and B from 2025-30, a cost difference per year for
this time frame, and an overall cost difference per patient.

21



Table 2a

List of cost and benefit inputs for modelling calculations

Costs
Category Group Sub-group Cost (CDN $) Source
CGP-NGS Panel Costs FoundationOne CDX - $2,700.00 Roche Canada,
(tissue) "Foundation Medicine.”
CGP-NGS Panel Costs Oncomine * DNA and RNA $1,322.00 Perdrizet and
Comprehensive Assay V3 isolation/quantification others, “Integrating
* NGS Panel target comprehensive genomic
library amplification, sequencing of
library preparation non-small cell lung
(digestion, ligation, cancer into a public
purification, healthcare system.”
quantitation,
normalization), loading
of sequencer
¢ Sequencing
* Quality control,
quality assurance
(internal quality control
samples, external
EQA)
¢ Data processing
and analysis, variant
assessment, reporting,
long-term data storage
(1 year all pipeline data,
5 years' raw files),
analysis software
¢ Qverhead (lab
space, operations
personnel, equipment
maintenance, repeat
tests, office costs),
included at 25% of test
cost before overhead
CGP-NGS Panel Costs AmpliSeq Focus Panel n/a $1,287.87 Expert review
CGP-NGS Panel Costs Oncomine Precision n/a $1,005.33 Expert review
Assay
Single Gene Testing KRAS n/a $250 Pataky and others,
“Real-world cost-
effectiveness of panel-
based genomic testing
to inform therapeutic
decisions for metastatic
colorectal cancer.”
NRAS n/a $269.89* Kircher and others,

“Cost Estimates and
Economic Implications
of Expanded RAS
Testing in Metastatic
Colorectal Cancer.”

The Conference Board of Canada

(... continued)
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Table 2a (cont’d)

List of cost and benefit inputs for modelling calculations

Costs

Category Group

Sub-group

Cost (CDN $)

Source

ALK

ROS1

RET

EGFR

NTRK 1/2/3
BRAF

HER2/ ERBB2
PIKE3CA

ESR1

BRCA1/2

n/a

n/a
n/a
n/a
n/a
n/a
n/a

n/a

n/a

n/a

$100.00

$400.00
$400.00
$240.00
$100.00
$200.00
$200.00
$420.16

$683.09**

$474.89**

Sheffield and others,
“Cost Savings of
Expedited Care with
Upfront Next-Generation
Sequencing Testing
versus Single-Gene
Testing among Patients
with Metastatic Non-
Small Cell Lung Cancer
Based on Current
Canadian Practices.”

Sheffield and others.
Sheffield and others.
Sheffield and others.
Sheffield and others.
Sheffield and others.
Sheffield and others.

Flodgren and others,
Molecular tests for
detection of PIK3CA
mutations in men and
postmenopausal women
with HR+/HER2-, locally
advanced or metastatic
breast cancer: A Health
Technology Assessment
2022. Norwegian
Institute of Public Health.

Kowalchuk and others,
“Estimated Cost of
Circulating Tumor

DNA for Posttreatment
Surveillance of Human
Papillomavirus-
Associated
Oropharyngeal Cancer”;
Raei and others,
“Diagnostic accuracy of
ESR1 mutation detection
by cell-free DNA in
breast cancer.”

“The Screen Project.”

The Conference Board of Canada

(... continued)
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Table 2a (cont’d)

List of cost and benefit inputs for modelling calculations

Costs
Category Group Sub-group Cost (CDN $) Source
MSI n/a 662.63** Hao and others,
“Economic Evaluation
of Universal Lynch
Syndrome Screening
Protocols among Newly
Diagnosed Patients with
Colorectal Cancer.”
"Delayed care (per week) e inpatient Lung cancer $355.47 De Oliveira and others,
(2025 CDN$)***" hospitalization “Estimating the cost of
and surgery cancer care in British
* physician services Columbia and Ontario.”
¢ diagnostic tests
¢ prescription drugs
* home and
community care
* inpatient Breast cancer $170.42 De Oliveira and others.
hospitalization
and surgery
¢ physician services
¢ diagnostic tests
* prescription drugs
¢ home and
community care
¢ inpatient Prostate cancer $160.42 De Oliveira and others.
hospitalization and
surgery
* physician services
¢ diagnostic tests
* prescription drugs
* home and
community care
* inpatient Pancreatic cancer $431.36 De Oliveira and others.
hospitalization
and surgery
¢ physician services
¢ diagnostic tests
* prescription drugs
* home and
community care
* inpatient Colorectal cancer $257.80 De Oliveira and others.

hospitalization
and surgery

physician services
diagnostic tests
prescription drugs
home and
community care

The Conference Board of Canada

(... continued)
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Table 2a (cont’d)
List of cost and benefit inputs for modelling calculations

Benefits
Category

Average total income (per year)

Benefit (CDN $)
$52,534.66

*NOKS$ converted to CDN$

**USD$ converted to CDN$

***converted from 2009 to 2025 CDNS$ using Statistics Canada’s Consumer Price Index
Source: The Conference Board of Canada.

The Conference Board of Canada
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Benefit calculations

The two primary benefits of this model are the total life
years gained and the increased societal contribution through
total income.

« Life years gained: This figure was calculated separately for
each scenario and required the rate of actionable biomarker
detection, the rate of matched therapy administration, and a
metric of overall survival. Due to limited evidence for several
cancer types included in this model, we relied on the most
robust real-world data available that identified these rates for
both CGP-NGS and sequential testing. This data comes from
NSCLC research that has been more extensively studied than
the other cancer types. These rates are the following:

— actionable biomarker identification rate for CGP-NGS:
32 per cent®
— matched therapy administration rate for CGP-NGS when
a biomarker is identified: 43 per cent*
— actionable biomarker identification rate for small-panel or
alternative testing: 14 per cent®
— matched therapy administration rate for small-panel or
alternative testing when a biomarker is identified: 38 per cent®
— increase in overall survival from receiving CGP-NGS:
eight months”

» Total Income: This metric was selected to capture societal
contributions beyond direct employment. Given the late stage
of the cancers included in this model, many patients would not
be active in the workforce. This approach aligns with methods
used in previous studies on similar topics.® Total income includes
employment income, investment income, private retirement
income, other regular cash income, and government transfers
(e.g., employment insurance).® Total income has been used in
other studies assessing economic benefits related to patients
outside the workforce. Given that this was a prospective study,
we calculated the median total income from 2025 to 2030 while
adjusting for inflation using the Consumer price Index portal.”®

For Scenario A (universal CGP-NGS), we calculated the total
population from 2025 to 2030 for each cancer type and multiplied
it by the rate of actionable biomarker detection and the rate of
matched therapy administration for CGP-NGS. This yielded a
population figure we could then multiply by the increase in overall

survival and subsequently multiply this increase in overall survival
by the total income rate.

For Scenario B, we split the total population from 2025 to 2030
for each cancer type to represent the 50:50 split between CGP-
NGS and standard of care. From there, we performed the same
calculations as Scenario A for the CGP-NGS group. For the
standard of care group, we multiplied the population by the rate of
actionable biomarker detection and the rate of matched therapy
administration for small-panel or alternative testing. We then
multiplied this by the increase in overall survival and total income
rate. Finally, we summed the total for both the CGP-NGS and
standard of care calculations.

The totals from Scenario A and B were then compared to estimate
the total life years gained and additional societal contribution
through total income.

Modelling assumptions

The landscape of clinical CGP-NGS in Canada is evolving quickly,
but it remains under-reported. That makes it challenging to find
robust, accessible data for modelling. To ensure accuracy and
credibility, we’ve taken a hybrid approach that combines peer-
reviewed research with insights from subject matter experts.
Furthermore, due to the variability of CGP-NGS delivery and
availability across Canada, we’ve made several assumptions.

First, for all CGP-NGS panels, we've applied a 90 per cent
success rate. This reflects samples that are carefully collected,
preserved, and prepared for analysis, including those that may
need to be transported to a different site. Several factors influence
sample quality, such as the percentage of tumour nuclei, storage
time, cancer type, and transport conditions." While recent studies
suggest that sample success rates can exceed 90 per cent in
some cases, we recognize that these outcomes depend heavily
on tumour type, collection site, personnel, transport, and storage
time. For instance, a 2023 article from Diagnostics measured
sample success between tissue from surgical specimens, biopsy,
and cell blocks that were found to be 96.7 per cent, 74.3 per cent,
and 71.4 per cent successful.”” Tumour-specific sample success
for each panel also varied and, in some instances, was not
available in publicly available literature. The reported rate for
tissue sample success is 82 percent in prostate cancer, whereas
several pan-tumour studies indicate success rates <90 per cent.”®

3 Wallenta Law and others, “Real-World Impact of Comprehensive Genomic Profiling on Biomarker Detection, Receipt
of Therapy, and Clinical Outcomes in Advanced Non-Small Cell Lung Cancer.”

Wallenta Law and others.
Wallenta Law and others.

Wallenta Law and others.

Conference Board of Canada, The, “Clinical and Economic Impacts of New Therapies for Three Hematologic Cancers—March 2025.”

4
5
6 Wallenta Law and others.
7
8
9

Statistics Canada, “Total Income of Person.”
10 Statistics Canada, “Consumer Price Index Portal.”

11 Volders and others, “A nationwide comprehensive genomic profiling and molecular tumor board platform for patients with advanced cancer?;
Lin and others, “Real-world pan-tumor comprehensive genomic profiling sample adequacy and success rates in tissue and liquid specimens.”
12 Nibid and others, “Feasibility of Comprehensive Genomic Profiling (CGP) in Real-Life Clinical Practice.”
13 Hiemenz and others, “Real-World Comprehensive Genomic Profiling Success Rates in Tissue and Liquid Prostate
Carcinoma Specimens”; Volders and others, “A nationwide comprehensive genomic profiling and molecular tumor
board platform for patients with advanced cancer”; Lin and others, “Real-world pan-tumor comprehensive genomic

profiling sample adequacy and success rates in tissue and liquid specimens.”

The Conference Board of Canada



For these reasons, we applied a 90 per cent success rate, one
that we expect to be at the lower end of the anticipated standard
in the evolving landscape of these panels once further collection
standardization and increased testing sites become available.

Second, we estimated a 50 per cent split of CGP-NGS to
single-gene testing as our standard of care to align with the
anticipated future uptake of CGP-NGS. The current clinical and
publicly funded landscape of CGP-NGS for stage 4 cancer in
Canada is unclear; therefore, estimating the proportion of patients
receiving these panels poses a challenge. Based on our scan of
the literature and discussions with experts, it was determined that
CGP-NGS panels are being used across Canada, but with large
variability including the number of biomarkers being analyzed,
public funding of the panel, as well as panel brand and size.

Next, several assumptions were made about the modelled
treatment lines. Due to the lack of data surrounding time to
treatment and mortality rate prior to receiving first-line treatment,
it was assumed that 100 per cent of individuals received a first-
line therapy. From there, attrition rates to second- and third-line
therapies were estimated through expert review. Due to the
complexities of fourth-line and subsequent therapies (such

as clinical trials and palliative care), we focused our model on
treatments up to and including the third line.

Finally, because CGP-NGS for NSCLC has the most robust real-
world data, we used it as the reference point for key benefit
calculations. This includes the rate of identifying one or more
actionable biomarkers, the rate of receiving matched therapy,
and overall survival for both CGP-NGS and small-panel or
alternative testing.

Model limitations

This study provides the first pan-Canadian estimate of the

costs and benefits of CGP-NGS across five newly diagnosed
stage 4 cancers. We applied rigorous methods to ensure the data
and modelling scenarios reflect real-world applicability, but several
limitations should be noted.

Data availability

The availability of data regarding the clinical utility and application
of CGP-NGS for newly diagnosed stage 4 cancers in Canada
was notably limited. In response, we adopted a hybrid approach
for this model, drawing from peer-reviewed data, expert opinions,
and placeholder figures (e.g., NSCLC for benefit calculations)

to estimate the costs and benefits of CGP-NGS. The following
sections of our research were most affected by the lack of data:

Treatment costs

Our model used therapy costs drawn from peer-reviewed literature
and reports from Canada’s drug agencies. These figures offer a
standardized metric across therapies, but they likely overestimate

actual costs due to limited transparency in discounts negotiated
through pan-Canadian Pharmaceutical Alliance price negotiations.

Lack of clinical trial inclusion in cost-and-benefit modelling
A well-documented benefit of CGP-NGS is the increased trial
enrolment.*” This allows patients to access novel therapeutics that
may not be publicly available or funded. Unfortunately, we were
unable to attribute a cost or benefit measure to this component
due to the lack of data surrounding clinical trial eligibility and

utility among our population. Therefore, if real-world evidence

that included clinical trial participation were leveraged, we would
anticipate the benefit to be even greater.

Patient cohort estimates

To determine the proportion of patients receiving each therapy,

as well as attrition across subsequent treatment lines, we invited
expert review from oncologists from each cancer specialty to
provide these estimates. A notable characteristic of this approach
was that therapy choices and patient numbers vary across
provinces and regions, creating inconsistencies in the data points.
Furthermore, there are many examples where oncologists are not
determining treatment lines through biomarker identification, which
compounds the uncertainty of these estimates.

Benefit calculations

As outlined in the modelling assumptions, there was insufficient
data to accurately compare the rate of identifying actionable
biomarkers, receiving matched therapies, and overall survival
between CGP-NGS and current single biomarker testing for
each stage 4 disease and panel type. NSCLC provided the most
comprehensive comparison, so it served as a proxy for the other
cancer types. While this introduces some limitations in terms

of equivalency, it draws on data from the area with the most
robust evidence. We expect advances in cancer genetics and
targeted therapies and, as such, view these estimates as a reliable
placeholder until more research fills the gap.

Additionally, we were unable to include certain benefits that are
associated with CGP-NGS. These include increased clinical

trial enrolment and increased matched therapy direction.”®
Unfortunately, we were unable to attribute a cost or benefit
measure to these components due to the lack of data surrounding
clinical trial eligibility, utility, and proportion of matched therapy
compared with alternative testing among our population.
Therefore, if real-world evidence that included clinical trial
participation and matched therapy data were leveraged, we would
anticipate the benefit to be even greater.

Integration of real-world hospital pricing, dosage data, and patient
cohort statistics will be the gold standard of future CGP-NGS
analysis. Doing so will help address these limitations and provide
the most accurate estimates possible.
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