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Introduction Methodology

Given the growing availability of targeted oncology therapies, genetic biomarker testing is becoming increasingly We performed a systematic literature review of existing

important. Currently, clinical oncology practices primarily use inexpensive but limited single-gene tests to detect evidence on the cost-effectiveness of NGS biomarker

actionable mutations, which can result in long turnaround times and treatment delays in cases where multiple genes testing in oncology.

need to be tested sequentially. Next-generation sequencing (NGS) is a technology that enables the simultaneous Cost-effectiveness

In October 2022, we searched PubMed for recent

studies using a combination of search terms, including

"NGS", "cost-effectiveness"”, and "oncology" or similar

terms. We performed a supplementary manual search to

Figure 1: Number of FDA-approved targeted therapies versus cost of whole human ensure all relevant studies were captured. All geographies

genome sequencing, 2012-2021, Source: CRA analysis and tumour types were included. Review articles were NGS Oncology
reserved for validation.

detection of multiple genetic biomarkers. NGS panels applied to oncology vary in size, with targeted panels consisting
of 2-200 genes. Despite NGS’ growing availability and affordability (figure 1), wide implementation has been limited
due to cost concerns and other barriers. Specifically, there are questions regarding the cost-effectiveness of NGS.
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Results

Summary of Literature Search Results Analysis of the studies revealed cost-analysis to be assessed using three different methodologies:
Systematic & hand search results
N = 634

Unique search results
N =403

Indications studied Geography Type of NGS B TPT is currently cost-effective B TPT is currently cost-effective B NGS is currently cost-effective
B TPT is currently cost-effective in some indications B NGS has a minimal to moderate budget impact
TPT is currently not cost-effective NGS is currently moderately cost-effective
B WGS is currently not cost-effective Bl NGS is currently not cost-effective
Comparison of direct testing costs (n=7) Comparison of holistic testing Comparison of long-term patient
costs (n=9) outcomes and costs associated with

These studies only include the cost of treatment and diagnosis (n=13)

the test and consumables in their cost These papers expand on the direct
comparison, allowing for a simple but testing cost approach by including other In contrast to the previous two analysis
incomplete assessment of costs. They parameters such as turnaround time, methodologies, these studies evaluate the
Bl NSCLC [ Endometrial cancer Bl Europe Bl Latin America M TPT WGS assume a given number of tests is rebiopsy costs, hospital resource long-term costs and benefits of testing
B CRC PPGL B8 North America [ Global B CGP I Multiple oerformed per patient and assess the utilization, and additional patient strategies, including the costs of both
- ||\_|/|2|:noma Multiple indications Asia-Facific most inexpensive way to reach a visits. Similar to direct testing cost genetic testing a'."d the tregtment as well
diagnosis. These analyses provide a comparisons, cost-effectiveness is as long-term patient benefits. The results
quick impression of testing costs but determined by identifying the most are often reported as the cost per life years
NGS Taxonomy do not capture several important affordable testing strategy when testing (LY) or quality-adjusted life years (QALY)
Single gene testing Targeted Panel Comprehens_i\_/e Whole Exome Whole Genome factors contribuiting to the overal an average population for a given gaines ’ f?nddaf[;e tyﬁiclznil C;I) Tpar?d o
(SGT) Testing (TPT) Genomic Profiling Sequencing (WES) Sequencing (WGS) cost-effectiveness of a testing strategy. number of genes. a predetined threshold 1o determine
1 eme 9200 genes (CGP) 200-1000 gtk memes e e whether a testing strategy is considered

n .
genes cost-effective.

Discussion

15 out of 29 papers concluded NGS was cost-effective today, with four studies demonstrating moderate cost-effectiveness and another three considering the budget impact of NGS to be minimal to moderate. Only 7 studies found NGS not to be
cost-effective. A variety of factors influence the cost-effectiveness of NGS biomarker testing.

The analysis methodology is a key factor influencing the cost-effectiveness of NGS biomarker testing Policy recommendations

A forward-looking approach to ensuring equitable

Comparison of direct testing costs Comparison of holistic testing costs Comparison of long-term patient outcomes and reimbursement and access is required
These analyses provide a rough estimate of By incorporating broader costs and benefits, these costs associated with treatment and diagnosis | | |
. . . - . . . — Targeted panel testing should be fully reimbursed in 1L or 2L
comparative testing costs and can be consistently holistic testing cost analyses present a more complete By assessing QALY's and LYs, these studies capture , C T ,
. . . . . . . : . . today, depending on indication and mutation prevalence
conducted across a variety of scenarios, providing picture of the economic value of genetic testing the full long-term patient benefits and cost impacts
comparable data. However, they are limited in their strategies. For example, these analyses often account of genetic testing. Mixed cost-effectiveness outcomes — Frameworks to ensure future expansion of NGS reimbursement
ability to capture patient benefits and the full costs for personnel-related costs, rebiopsy needs, and for NGS demonstrate several key challenges when and access need to be put in place now
of each testing strategy. For example hospital staff turnaround time, which impact overall healthcare performing a comprehensive cost-effectiveness
time and patient outcomes are not considered in expenditure and patient care. analysis, the most important of which is the separation Invest in expanding NGS-supporting infrastructure today
these analyses. Thus, while they provide a simple These 9 studies provide strong evidence that NGS of the o and be'neﬂts 9f the e — Testing infrastructure should be developed and supported/
overview of costs, they do not adequately capture testing can reduce overall costs. However, they do the theraples SNBSS MY provide access encouraged by policy frameworks such as long-term plans
the full economic value of different genetic testing not incorporate long-term patient benefits in their to. legn the propprtlonately high .cost of targeted and commitments to genetic testing and detailed guidance
liaiedios: analysis. LhigiElEs, & Comblned geskelietiiences measure on how to maximize the potential of genetic testing. A strong
cese nqt SRCIE EEERSE e COsL SIRTiiEness o underlying testing infrastructure with certified laboratories is
the testing approach. required to effectively apply NGS testing. Furthermore, hospital
cost-savings and lower resource requirements can offset high
Other factors influencing the cost-effectiveness of NGS biomarker testing factors investment costs.
Type of NGS Numl_oer of genes _Prevalence of NGS-testing infrastructure Time horizon Consider a holistic cost for NGS and ideally include an
technology evaluated being tested actionable mutations Robust testing infrastructure The decreasing cost of NGS assessment of benefits
TPT is currently the most NGS is cost-effective when NGS is more cost-effective in reduces testing costs through and the rising number of
cost-effective NGS technology, 4+ genes are tested — while cancers with multiple targetable economies of scale and can targeted therapies suggest — Both direct and indirect costs as well as patient benefits
with sufficient capacity to test all NGS is generally more costly mutations (e.g., NSCLC) and in reduce turnaround time and NGS will become increasingly should be considered when assessing the value of NGS
relevant genes while being less than single-gene tests, it populations without one or two hospital staff requirements cost-effective within 3-5 years testing
expensive vs CGP or WGS provides savings when multiple highly prevalent mutations — The assessment of the testing method should include only
genes require testing the costs and benefits of the test, not those associated with

treatment
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