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Executive T ——

« Tumour-agnostic (TA) therapies disrupt conventional oncology
Summ ary paradigms by targeting molecular alterations rather than
tumour histology. The path from regulatory approval to patient
access remains highly variable and complex across jurisdictions.

« Regulatory, health technology assessment (HTA) and
reimbursement approaches vary widely across key nationall
health systems. Diagnostic access also remains uneven, further
limiting patient identification and uptake.

« To unlock the full potential of TA therapies, stakeholders must
evolve evidence standards, HTA methodologies and payment
models. National coverage for molecular testing and
international collaboration are also critical enablers.
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“To realise the full potential of TA therapies, stakeholders
must confront the inherent tension between innovation
and traditional assessment requirements.”

Tumour-agnostic (TA) therapies represent a paradigm shift in oncology by targeting
molecular alterations regardless of tumour histology. Since the landmark approval of
pembrolizumab for microsatellite instability-high (MSI-H) or mismatch repair-deficient
(dMMR) solid tumours by the US Food and Drugs Administration (FDA) in 2017, the number
of TA therapies has grown substantially. Despite this scientific progress, TA therapies face a
combination of challenges, including the reliance on evidence from basket trials, small and
heterogeneous patient populations, scarcity or lack of tumour-specific comparator
evidence, the use of surrogate endpoints like objective response rate (ORR) and availability
of molecular testing, making it difficult to assess, reimburse, pay and adopt them in clinical
practice. Consequently, the path from regulatory approval to patient access remains highly
variable and complex across jurisdictions.

This report provides a landscape analysis of access to TA therapies across 11 countries -
Australia, Brazil, Canada, China, France, Germany, Italy, Japan, Spain, the UK, and the US. It
focuses on three TA therapies - pembrolizumab, larotrectinib, and entrectinib - to assess
regulatory, health technology assessment (HTA), and reimbursement outcomes and identify
barriers and possible solutions along the access pathway.

The key findings are:

¢ Regulatory Variability: While all countries have approved at least one TA therapy,
regulatory approaches vary. Neurotrophic tyrosine receptor kinase (NTRK) inhibitors
have been widely accepted due to their consistent clinical response, whereas MSI-
H/dMMR therapies have faced more scrutiny. The FDA has led with early approvals of
TA therapies, while others like the European Medicines Agency (EMA) have adopted a
more cautious approach, requiring additional evidence to support TA-based indications
and restricting indications when considerable treatment heterogeneity was observed.

e HTA Challenges: TA therapies challenge traditional HTA frameworks, which are
designed for organ-specific treatments. Key challenges include their reliance on
single-arm trials, surrogate endpoints like objective response rate, and limited
comparative effectiveness data. Some HTA bodies, like Canada’s Drug Agency (CDA-
AMOC), have begun to issue TA-specific guidance and considered Bayesian statistical
approaches, but are under review by most other agencies.

¢ Reimbursement Gaps: Reimbursement remains inconsistent across and within
countries. While TA therapies targeting ultra-rare biomarkers (e.g., NTRK fusions)
often gain conditional coverage, other therapies (e.g., MSI-H/dMMR) face greater
hurdles. Differences in payment models, HTA frameworks, and regional-level decision-
making further complicate access.

e Diagnostic Access Is Critical: Adoption of advanced diagnostic infrastructure is
essential to identifying eligible patients. Testing access is uneven and often depends
on the targeted therapies available in the clinical setting, with significant disparities in
funding, infrastructure, and clinical integration, especially in lower-resourced settings.

e Emerging Policy Trends: Key developments include FDA and CDA-AMC guidance
on TA-specific evidence generation and assessment, the European Society for
Medical Oncology’s (ESMO) screening framework for TA potential, and early signs of
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HTA reform in jurisdictions like Australia. International efforts, such as Project Orbis,
may support greater alignment and efficiency.

Our analysis identified evidence gaps in some countries - particularly Brazil, China, and
Japan - where published information on evidence assessment and decision-making
approaches remains limited.

Implications

To realise the full potential of TA therapies, stakeholders must confront the inherent tension
between innovation and traditional assessment requirements. Novel trial designs, improved
biomarker validation, adaptive reimbursement models, and molecular testing that align with
clinical recommendations will all be critical. The findings underscore a need for systemic
alignment between developers and decision-makers to support timely and equitable access
to these paradigm-shifting therapies.

For systems where limited evidence was found, further research is needed to better
understand decision-makers' positions on TA therapies, clarify evidence requirements, and
identify ways to improve current systems - particularly by making them more structured and
transparent to external stakeholders.

The key recommendations are:

e Tailor evidence-generation strategies and analytical approaches to
accommodate tumour heterogeneity and small populations, leveraging real-world
data and Bayesian methods in supporting trial data.

e Evolve HTA methodologies to increase acceptance of surrogate endpoints and
methods for indirect comparisons, including situations where only observational
data are available.

e Increase the implementation of innovative payment models that can
facilitate conditional reimbursement and continue evidence development to
address uncertainties.

e Ensure national coverage for molecular testing, co-evaluating diagnostics and
therapies, and integrating testing into cancer pathways.

e Promote cross-stakeholder and cross-border collaboration, including joint
guidance on basket trials and coordinated post-marketing data collection.

Study limitations and recommendations for next steps

This analysis was scoped to draw on publicly available sources to examine regulatory, HTA,
and reimbursement pathways for TA therapies across 11 countries across the globe. This
approach ensures transparency and consistency. It also comes with inherent limitations.

Not all the reasoning behind regulatory and payer decisions is made public, and informal
practices or behind-the-scenes factors are often not documented. As such, while findings
reflect the state of play based on accessible evidence, they may not capture the full
complexity of each system.

Future work should consider qualitative methods - such as interviews with decision-makers
and stakeholders - to uncover the context behind the decision and better understand
evolving thinking around TA therapies. Additionally, a more detailed analysis of individual HTA
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reports could reveal patterns in how uncertainties are managed, and which methodological
flexibilities are (likely) being accepted.
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Introduction and Objectives

LL Background

Advances in precision medicine and cancer molecular biology have transformed the way
malignancies are classified and treated. The identification of molecular alterations as
therapeutic targets, enabled by novel diagnostic technologies, has paved the way for
tumour-agnostic (TA) therapies, also known as histology-independent therapies. Unlike
traditional treatments guided by tumour histology or organ origin, TA therapies target
specific molecular alterations regardless of tumour type (NCI, 2025). This molecular-
guided approach represents a paradigm shift from the conventional “one size fits all’
strategy to precision medicine (Horgan et al, 2021), offering the potential for more
effective and less toxic interventions in the fight against cancer.

The approval of pembrolizumab for its TA indication in the treatment of adult and paediatric
patients with unresectable or metastatic microsatellite instability-high (MSI-H) or
mismatch repair-deficient (dMMR) solid tumours in 2017 by the US Food and Drug
Administration (FDA) marked the advent of TA therapies (Westphalen et al., 2024). This
milestone was soon followed by other targeted agents, including the neurotrophic tyrosine
receptor kinase (NTRK) fusion inhibitors larotrectinib and entrectinib, both approved by the
end of 2020 by the FDA and the European Medicines Agency (EMA) (Westphalen et al.,
2024). By 2024, nine TA therapies had been approved by the FDA and three by the EMA for
their TA indications (Westphalen et al., 2024),

These approvals by regulatory agencies address significant unmet needs and highlight the
clinically meaningful benefits of TA therapies. However, notable differences exist in the
overall degree of and timelines to access around the world, reflecting differences in
evidence acceptance, and mechanisms to support access to these innovations. Timely
access also depends on the integration of diagnostic testing in health systems to identify
patients that are most likely to benefit from these therapies.

As the number of TA treatment approvals grows, significant advancements in diagnostic
tools, such as molecular profiling technologies, have driven TA therapy advancements
(Vranic et al, 2022). With ongoing progress in cancer biology and biomarker research, the
pipeline of TA therapies is expected to expand. To ensure that scientific progress fosters
meaningful transition towards precision medicine, challenges in providing timely access to
TA therapies need to be addressed.

1.2. Objectives

The objectives of this report are:

e To describe the current state of play in relation to the access pathway of TA oncology
treatment, including regulatory guidance, HTA TA-specific considerations, and medical
and clinical research societies' views from the published literature.

o Toidentify and articulate the barriers and solutions as proposed by various
stakeholders, and reflect on potential further opportunities for improvement along the
patient access pathway.

ohe.org ‘
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This report provides key insights from our analyses and comparisons across the regions
considered, while the Appendix presents more detailed country profiles.

1.3. Scope and methodology

The scope of this landscape analysis is to provide a high-level overview across regulatory,
HTA, reimbursement, and payment mechanisms for eleven countries and three
case studies.

The geographical scope includes: Australia, Brazil, Canada, China, France, Germany, Italy,
Japan, Spain, the UK, and the US.

Within those, we analyse three TA therapy case studies to illustrate key outcomes in
regulatory, HTA and reimbursement processes, and payment mechanisms. These include:

e Entrectinib and larotrectinib, indicated for NTRK fusion-positive solid tumours.

e Pembrolizumab, indicated for MSI-H or dMMR solid tumours, which is approved in
only certain tumour types in the regulatory label of some jurisdictions.

These therapies were selected due to their relatively established presence as well as their
approval status in key regulatory bodies across the countries examined by this report.!
Entrectinib and larotrectinib received TA approval from both the FDA and EMA for the
treatment of NTRK fusion-positive solid tumours. While their approvals are relatively recent,
sufficient time has passed to allow for an assessment of subsequent HTA evaluations,
reimbursement decisions, and patient access considerations in multiple geographies.

Similarly, pembrolizumab received a TA indication approval from the FDA in 2017
(Westphalen et al., 2024), enabling an analysis of its impact on patient access. In Europe,
pembrolizumab was approved for various tumour-specific indications (EMA, 2022). In
Canada, pembrolizumab first received regulatory approval from Health Canada for a multi-
tumour indication in AIMMR/MSI-H cancers in April 2019 (Health Canada, 2019a). In
August 2024, the label was updated to a TA indication based on additional data
demonstrating a sustained duration of response in adult and paediatric patients (Health
Canada, 2024). This regulatory divergence presents a compelling contrast for further
exploration.

The targeted literature review aimed to provide an updated description of the broader
global landscape for TA therapies since the publication of the previous OHE report in
2020 on this topic (Rodes Sanchez, Henderson and Steuten, 2020), including challenges
and ongoing developments. To that end, we searched peer-reviewed and grey literature to
gather information on the regulatory and HTA processes, evidence requirements,
methodologies, and decision-making practices for TA therapies in the 11 selected countries.

T Selpercatinib was excluded from this analysis as it remains too early to evaluate its impact, particularly regarding HTA and payer decisions
across different countries. Similarly, other emerging TA agents introduced between 2020 and 2022, prior to selpercatinib, were approved only in
the US, limiting their relevance for a multi-region access analysis.

ohe.org °
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The literature search was conducted using the PubMed database for articles published
between 2018 to November 2024. This was supplemented with manual searches of
relevant regulatory, HTA, and medical society websites to identify official guidance
documents, white papers, access schemes, and organisational positions. Data were
systematically extracted using a standardised Excel form.

For the case studies, HTA decision outcomes and reimbursement statuses were collected
from official HTA and payer websites as of February 2025. Where necessary, translation
services were used to extract information from non-English documents. In the following
sections, we present how the case studies have been assessed by decision-makers along
the access pathways in each country under review.
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Key developments and challenges in TA
therapy access

21. Challenges in evidence generation

Challenges in evidence generation that are unique to TA therapies include the use of basket
trials to evaluate therapies across multiple cancer types simultaneously and the
heterogeneity of tumour types and patient populations targeted. Other challenges faced by
TA therapies are similar to other oncology therapies for rare cancers, such as the reliance on
single-arm trials and small sample sizes. We explain challenges in evidence generation and
assessment below, using the PICO (patient, intervention, comparator, outcome) framework,
which is often used in HTA and research contexts (HTACG, 2024):

Population: TA therapies often target small, heterogeneous populations with unmet clinical
needs, due to a lack of effective treatment options. The prognostic value of biomarkers
(such as MSI-H, which could improve understanding of the disease course while predicting
a positive response to immunotherapy) often remains uncertain (Huyghe et al., 2022).

Intervention: These therapies may have prior tumour-specific approved indications, which
can build confidence in safety and clinical use, but raise challenges around pricing across
different indications and uses.

Comparator: As some tumour types covered do not have an effective treatment option,
trials often lack comparative evidence, with many being single-arm studies. When an active
treatment exists, the presence of multiple standard-of-care treatments across tumour
types and across countries can complicate the generation of robust evidence. It also
highlights the need for indirect comparative evidence through indirect treatment
comparisons (ITC) to demonstrate relative effectiveness. In these cases, comparator
evidence can come from historical data or prospective data to assess long-term clinical
outcomes.

Outcome: TA studies often use objective response rate (ORR), which provides a
quantifiable measure of how effectively a treatment can shrink or eliminate tumours across
multiple cancer types with the same molecular characteristic. ORR is often used as a
primary endpoint, complemented by duration of response (Tateo et al., 2023). On the one
hand, there are concerns among academics that surrogate endpoints may not fully reflect
clinical benefit, as it does not indicate whether the response will lead to long-term survival
(Briggs et al., 2022); on the other hand, regulatory and medical stakeholders recognise the
role of ORR in treatment development and for screening therapies with TA potential
(Westphalen et al., 2024). Variability in response rates across tumour types further
complicates efficacy assessment. Differences in natural histories, progression, and baseline
prognoses of tumours can impact the threshold of what constitutes a clinically meaningful
response.

2.2. Patient access pathway overview

Considering the entire patient access pathway - from regulatory approval to reimbursement
and adoption - is essential for identifying recent advancements in TA therapies and
addressing remaining barriers to patient access. Figure 1 shows the key decision-makers
along the access pathways and recent impactful publications or policy developments
relevant for each:

ohe.org °
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Regulators

Regulatory agencies, which assess efficacy and safety of new interventions for market
approval decisions, are challenged by tumour heterogeneity, especially when patient
populations vary in disease severity and treatment response. Limited evidence on the
prognostic value of certain biomarkers can also complicate the assessment (FDA, 2022b).

To date, the FDA is the only regulatory agency to have issued guidance specifically focused
on TA therapies, while the EMA has acknowledged the use of basket trials for such therapies
in its broader guidance on evaluating anti-cancer treatments (FDA, 2022b; EMA, 2019a).

HTA agencies

A survey of European HTA organisations identified TA therapies as the most challenging
therapies to assess (Hogervorst et al., 2022) due to uncertainty in clinical and cost-
effectiveness. Cost-effectiveness analyses can be complicated by the lack of comparative
evidence from clinical trials and the need to assess clinical effectiveness across multiple
tumour types with varying standards of care (SoC), costs, and outcomes (Hogervorst et al.,
2022). Additionally, molecular testing requirements, while identifying appropriate
treatments for patients, introduce additional costs that need to be taken into account in
value for money estimations and health system considerations (Murphy et al.,, 2021).

In 2021, CDA-AMC (formerly CADTH) issued guidance on the economic evaluation of TA
therapies. The guidance briefly outlines considerations for selecting patient population and
comparators, cost-effectiveness assessments and handling uncertainty, while highlighting
the need for additional guidance (CDA-AMC, 2021a). Other HTA agencies have not
released TA-specific guidance, but a recent review of the Australian HTA methods
recommended the development of TA-specific methods (Department of Health and Aged
Care, 2024b). In 2024, the EU member state coordination group on HTA released guidance
on the validity of clinical studies as part of the methodological requirements for conducting
joint clinical assessments (JCA); it provides requirements for reporting basket trials
(HTACG, 2024). Finally, in Canada, the Quebec HTA agency, Institut national d'excellence
en santé et en services sociaux (INESSS), has introduced defined threshold criteria for TA
therapies (INESSS, 2025).

Medical societies

Medical societies play a crucial role in shaping oncology practice and driving research, both
regionally and internationally. Their clinical guidelines and biomarker testing
recommendations can help bridge the gap between regulatory approval, broader clinical
acceptance, and integration into routine care.

Among medical societies, the European Society for Medical Oncology (ESMO) has been
particularly active, by developing the ESMO Tumour-Agnostic Classifier and Screener
(ETAC-S) tool, introducing a set of minimum criteria for demonstrating TA potential
(Westphalen et al., 2024).

Payment and access mechanisms

Existing payment models were not created with the complexity of TA therapies in mind,
where value can vary across different tumour types and, in some cases, previously approved
indications of the drug. Early access and coverage with evidence development schemes,
which enable timely patient access while addressing uncertainty, exist in some jurisdictions
but are not specific to TA therapies or systematically implemented. Examples of access
mechanisms used for TA therapies include the National Institute for Health and Care
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Excellence (NICE) Cancer Drugs Fund (CDF) in the UK and the AIFA Innovative Medicines

Fund in Italy.
Figurel Access pathway and key developments by decision makers
in the context of assessing tumour-agnostic theraples
2024
Radu et al. and
June 2021 May 2024 2025 Hogervorst et al.
CDA-AMC issues CDA-AMC issues INESSS issues drive debate on
guidance on the guidance on BHMs of evidence eligibility assessment and
economic evaluation of | |basket trials for requirements for adoption of TA
TA products economic evaluation agnostic therapies therapies
/ Medical P t &
rg. Health Technology Assessment (gﬁ Socielties D@ :X?pi?on
Oct 2022 May 2024 July 2024 Aug 2024 2021
FDA issues guidance Australian EU HTACG issues ESMO releases the NICE recommends
on TA drug Department of guidance on clinical ETAC-S tool for larotrectinib and
development Health recommends study validity which screening TA entrectinib for
the development of mentions basket trials potential in drug inclusion in the Cancer
TA-specific HTA development Drugs Fund
methods
2021
AIFA recommends
larotrectinib and
entrectinib for
inclusion in the
Innovative Drugs
Fund

Figure presents information from decisions makers as of September 2025 (AIFA, 2021b; a; CDA-AMC, 2021a, 2024b; Department of
Health and Aged Care, 2024b; FDA, 2022b; HTACG, 2024; INESSS, 2025; Radu et al, 2024; Westphalen et al, 2024; NICE, 2020za; b)

Finally, academic and policy research, mainly from a European perspective, has driven
the debate regarding the assessment and adoption of TA therapies to improve approaches
for decision-making and, ultimately, improve patient outcomes. Notably, Radu et al. and
Hogervorst et al. highlight challenges and solutions for evidentiary requirements, value
assessments, payment models, and policy alignment (Radu et al., 2024; Hogervorst et al,,
2024).

2.3. Regulatory trends and approaches
Timelines of regulatory approvals

As shown in Figure 2, larotrectinib and entrectinib have widely received TA approvals in the
selected regions, although entrectinib was not reviewed by Brazil's Agéncia Nacional de
Vigilancia Sanitaria (ANVISA) at the time of the report (CONITEC, 2022).

Comparatively, the TA indication of pembrolizumab is less established internationally. In
Canada, it was approved for a multi-tumour indication in April 2019 (Health Canada,
2019a), but its label was updated to a TA indication in August 2024 (Health Canada, 2024),
significantly later compared to other regions. In the EU, pembrolizumab is not approved for
any TA indications but was instead granted a series of tumour-specific indications (EMA,
2022).
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The approval timelines can also be influenced by factors such as the timing of the

developer submission and/or regional differences in regulatory approval pathways or
processes.

Figure 2 Tumour-agnostic approval timelines across different

regulators

2017 2018 2019 2020 2021 2022 2023 2024
F-]
E Health
S o Call!d?_*
2 FDA PMDA o EMA** o c:::::h*
5 - TGA 4 ~ >
H _
2 Health
TE &4 Canada PMDA
o FDA TGA NMPA
E
2 2k ANVISA
5

Entrectinib

ANVISA: Brazilian Health Regulatory Agency (Brazil); EMA: European Medicines Agency (EU); FDA: Food and Drug Administration (USA);
NMPA: National Medical Products Administration (China); PMDA: Pharmaceuticals and Medical Devices Agency (Japan); TGA: Therapeutic
Goods Administration (Australia).

*In Canada, pembrolizumab initially received approval for multiple MSI-H/dMMR tumour types in 2019 before transitioning to a full TA
indication in 2024.

** |n Europe, pembrolizumab was granted a multi-tumour label in the EU, covering five specific tumour types with MSI-H/dMMR biomarkers.
Missing countries for the regulatory approval of the three case studies indicate that the product or its TA indication was either 1) not
evaluated or 2) was evaluated but rejected; but the two are not able to be distinguished.

Figure presents information from decisions makers as of September 2025 (Bayer, 2022; Cube, 2023; CONITEC, 2021; Health Canada,
2019b, 2024, 2020; NMPA, 2022: PMDA, 2018, 2019, 2021; TGA, 2019, 2020b; a; Westphalen et al, 2024)

Differences in regulatory approaches

The FDA has been at the forefront of approving TA therapies, demonstrating openness to
granting approvals based on early efficacy signals and surrogate endpoints across
histology-independent populations. The FDA's approach underscores its responsive stance
by using innovative and collaborative processes to expedite access to medicines addressing
unmet medical needs. In all case studies, ORR was the primary endpoint (Mulder et al.,
2022; Tateo et al., 2023).

The FDA's approval of TA indications for NTRK inhibitors highlights a broader readiness to
approve such therapies when they target rare genomic alterations (Mulder et al., 2022). The
FDA is the only regulatory agency that has released TA-specific guidance (albeit draft)
(FDA, 2022b); this is supplemented by further guidance on master protocols published in

the same year and the previous guidance on clinical trial endpoints for cancer drugs (FDA,
2018a, 2022a).
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In comparison, the EMA has adopted a more cautious approach compared to the FDA,
placing greater emphasis on the need for robust tumour-specific evidence. Pembrolizumab
was granted standard marketing authorisation in 2022 for the treatment of cancers with
MSI-H/dMMR biomarkers, five years after the FDA's TA approval (EMA, 2022). The EMA
required more comprehensive data, including an expanded dataset with 30 additional
patients (EMA, 2022; Mulder et al., 2022), and approved pembrolizumab only for five
specific tumour types: colorectal, endometrial, gastric, small intestine, and biliary tract
cancers. Pancreatic cancer was excluded due to insufficient evidence of clinical benefit.

In the case of larotrectinib and entrectinib, both were approved for their TA indications but
were restricted to patients with no satisfactory treatment options (EMA, 2019b, 2020b).
Notably, the EMA did acknowledge the TA nature of NTRK gene fusions as a valid biomarker,
due in part to the rarity of these genomic alterations and the consistently high response
rates observed across diverse tumour types (EMA, 2019b).

Regulatory approaches in other countries generally span a spectrum in terms of evidence
requirements and openness to emerging methodologies, from FDA's innovative and
adaptable stance to EMA’s preference for more traditional evidence. For example, in Health
Canada’s assessment of pembrolizumab, there were initial concerns about evidence
meaning that the original indication was multi-tumour. However in 2024, the regulatory
label was updated to include a TA indication for solid tumours supported by additional
efficacy data (Health Canada, 2019a, 2024). The Pharmaceuticals and Medical Devices
Agency (PMDA) in Japan requires local population-specific data but efforts are underway to
reduce the delay in patient access caused by these additional study requirements, such as
developing guidelines to promote multiregional clinical trials (Otsubo, 2024). In addition,
the PMDA recently released guidance on utilising master protocol trials offering
recommendations for designing, conducting, and analysing non-traditional clinical trials,
such as basket trials commonly used for TA therapies (PMDA, 2024). The Therapeutic
Goods Agency (TGA) in Australia has granted provisional approvals for TA therapies based
on single-arm trial data, but continued approval of all three case studies depends on
confirmatory trials verifying clinical benefits (TGA, 2019, TGA, 2020a, TGA, b). In Brazil,
ANVISA’s evidence requirements align closely with those of other regulatory agencies, owing
to its involvement in various regulatory harmonisation forums (lvama-Brummell et al,
2023).

Evidence accepted

An analysis of the evidence supporting the approvals by regulators of the three case studies
indicates that most regulators have accepted pooled or integrated analyses (Mulder et al,,
2022). Pooled analysis combines individual patient data from multiple trials into a single
dataset, whereas integrated analysis incorporates both individual patient and aggregate
data to assess treatment effects comprehensively (FDA, 2015).

Pooled efficacy and safety data were assessed by the FDA, EMA and TGA for the 3 case
studies (See Appendix A). Pooled efficacy data were assessed by Health Canada and
ANVISA for larotrectinib. PMDA in Japan assessed separately presented trial data for the
case studies and no data was found for National Medicinal Products Administration (NMPA)
in China.

The TA therapies considered in the case studies are recognised to some extent by all
regulatory agencies within the scope of this analysis. These agencies all provide
mechanisms (although with potentially different impact) to foster and grant early access to
innovative therapies. The acceptance of TA indications for NTRK inhibitors across multiple
regions highlights a broader willingness to approve therapies targeting rare genomic drivers
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with biological rationale whereas approvals for MSI-H/dMMR cancers have been more
varied due to concerns over variability in treatment effect. The case of pembrolizumab for
MSI-H/dMMR cancers demonstrates that regulatory agencies do not act in a harmonised
way but can take varied approaches to TA approvals, reflecting differences in evidence
requirements, risk tolerance, and reliance on biomarker-driven data for accepting TA-based
indications.

The FDA is the most willing to grant TA approvals based on early efficacy signals for TA
indications. The EMA, Health Canada and TGA have adopted more cautious approaches,
requiring additional evidence to support TA-based indications and, as a result, restricting
indications when treatment heterogeneity was observed. Japan has granted TA approvals for
all case studies, although limited information is available on TA-specific regulatory criteria.
In China, NMPA have granted regulatory approval for TA indications across the NTRK
inhibitors and checkpoint inhibitors, but evidence around TA evaluations remains limited.
Brazil's ANVISA has approved larotrectinib TA indication but has not evaluated entrectinib
and pembrolizumab in their TA indications.

Moving forward, regulatory harmonisation and real-world evidence can play a crucial role in
refining TA approval pathways and addressing uncertainties surrounding safety and efficacy
across diverse tumour types. In addition, continued cross-agency collaboration and
guidance evolution will be crucial to ensure consistent and equitable access to TA therapies.

24. HTA methods and reimbursement approaches

The challenges highlighted in the regulatory context are further exacerbated in the HTA and
reimbursement stages.

First, comparative effectiveness assessment is particularly problematic. Traditional HTA
relies on direct comparisons with existing treatments, but TA therapies often lack a clear
comparator. This requires the use of ITCs or novel statistical methods, which can introduce
methodological biases and reduce confidence in relative effectiveness estimates if not
conducted and interpreted with due consideration.

Ancther concern is available endpoints. Basket trials frequently rely on surrogate endpoints
such as ORR. While useful for early efficacy signals, ORR may not reliably predict longer-
term outcomes such as overall survival (OS). Where OS is available, these trials are unlikely
to have sufficient power. Additionally, the heterogeneity of included cancers can also result
in variable response rates, further complicating the interpretation and generalisation of
clinical benefit.

These clinical uncertainties also impact cost-effectiveness and value assessments. The
limited data on long-term outcomes and the broad application of these therapies across
diverse tumour types introduce additional uncertainty into health economic models. In
addition, traditional cost-utility analysis may not fully capture the value offered by TA
therapies, particularly when used in rare populations or when there is no alternative
treatment.

Finally, reimbursement systems tend to be structured around organ-specific pathways,
making it administratively and financially challenging to accommodate a TA indication that
spans multiple cancer types (Weymann et al., 2023). Payers may question the sustainability
of funding high-cost therapies for broadly defined patient groups, without outcomes data
for each tumour site, leading to potential uncertainty in the expected budget impact.
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This section provides an overview of HTA methodologies and processes across the
countries under consideration, with a focus on the adaptability of their approach for topics
relevant to the assessment of TA therapies. When referring to ‘adaptability, we consider
explicit methods and processes as well as the HTA body’s receptiveness to considering
novel approaches, leading to striking a balance between robust methods and keeping pace
with medical innovation. A full description of HTA methods in this context can be found in
Appendix B. The USA is omitted from this section, given the absence of a government HTA
body.

An evolving approach: Canada and the UK

CDA-AMC in Canada and NICE in the UK are considered to be methodologically advanced
and relatively adaptable in terms of evidence requirements. Both are open to the
consideration of Real World Evidence (RWE) (as outlined in their respective frameworks),
accepting surrogate endpoints if sufficiently justified and have acknowledged the rationale
for basket trials while highlighting the potential challenges associated (CDA-AMC, 2021a,
2023; NICE, 2022, 2025). CDA-AMC has issued TA-specific economic evaluation
guidelines, whereas NICE have not issued formal documentation (CDA-AMC, 2021a).
NICE’s method innovations, such as its severity modifier and CDF, have been used to
support the assessment of TA therapies (NICE, 2020a; b).

In Canada, Quebec’s HTA agency INESSS has stipulated eligibility requirements for TA
therapies to specify a minimum level of evidence needed (INESSS, 2025). The number of
patients is at least 35 per tumour site evaluated, but may come from different studies or
data sources. For each tumour site to be evaluated, ORR = 60% or ORR = 20% AND
duration of response = 9 months. While this framework offers some guidance for the
evaluation of TA therapies, the rationale behind it is unclear and, in addition, it could pose
additional barriers to access, particularly when compared to the more flexible approach
adopted by CDA-AMC.

Moderate adaptability: Australia, Spain, Italy and Brazil

HTA agencies in Australia (Pharmaceutical Benefits Advisory Committee (PBAC)), Spain
(Agencia Espafiola de Medicamentos y Productos Sanitarios (AEMPS)), Italy (Agenzia
Italiana del Farmaco (AIFA)), and Brazil (Comissdo Nacional de Incorporagéo de Tecnologias
no Sistema Unico de Saude (CONITEC)) have elements of flexibility but may not be
explicitly outlined in methods guidance, or they may be inconsistently applied. Despite
being considered in some circumstances, an overall hesitancy to accept RWE, surrogate
endpoints and basket trials remains a barrier to the assessment of TA therapies in these
countries. This can be explained by the lack of formal guidance on the topics, as seen in
Australia, Spain and Brazil, or limited guidance as in Italy. Generally, inclusion of non-
randomised control trial (RCT) evidence in HTA submissions may lead to uncertainties
being reflected in pricing and reimbursement (P&R) decisions. Over time, progress towards
the acceptance of non-RCT evidence has been slow but promising; producing explicit and
detailed guidance could accelerate improvements.

Relatively less adaptable approach: France and Germany

HTA agencies in France (Haute Autorité de santé (HAS)) and Germany (Gemeinsamer
Bundesausschuss (G-BA) have a stronger focus on the demonstration of clinical benefits.
The consideration of RWE, surrogate endpoints and basket trials is limited compared to the
countries described above. The G-BA can request prospective generation of RWE under
specific circumstances and is assessed according to a methodological framework to ensure
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that studies meet high methodological standards (IGES, 2021). HAS’ RWE requirements are
similarly strict. Likewise, surrogate endpoints are only accepted by G-BA or HAS if they have
been sufficiently validated (HAS, 2020; IQWIG, 2023). HAS does not accept the use of
basket trials which has limited access to TA therapies (HAS, 2020). G-BA does not have any
explicit guidance on the use of basket trials or single-arm studies.

HTA not routinely conducted: China and Japan

HTA is conducted by the National Healthcare Security Administration (NHSA) in China,
which reviews the list of drugs available for reimbursement and only requires an in-depth
analysis for those selected for price negotiation. Published evidence on HTA and
reimbursement decision-making remains limited.

HTA in Japan is conducted by the Centre for Outcomes Research and Economic Evaluation
for Health (C2H) for a small number of drugs annually to aid price adjustments for
innovative or high-cost therapies. The HTA guidelines refer to RWE, asking for sufficient
detail on the quality of the evidence (C2H, 2024). No TA therapies have been subjected to
HTA evaluation.

For most health systems considered, a positive HTA decision will generally lead to the
availability of a TA therapy, often supported by agreements between payers and developers,
such as managed entry agreements (MEA) (Australia, Brazil, France, the UK). However,
positive HTA recommendations are not a guarantee of reimbursement in some countries
where final reimbursement decisions are made at a regional level (Canada, Spain and Italy).
In other countries, reimbursement is granted regardless of whether a full HTA is conducted
(Japan) or the outcome of the assessment (Germany). In China, reimbursement decisions
are less transparent but likely driven by a combination of factors, including HTA outcome
and price negotiations. In the US, reimbursement decisions are made by private and public
insurers.

Overall, the TA therapies included as case studies are reimbursed to some extent in most of
the countries under consideration, but the mechanisms and processes used to achieve this
access vary widely and depend on local context. This is shown in Table 1, which provides a
summary of the current regulatory, HTA and reimbursement outcomes for the selected
case study therapies across key markets. For detailed country profiles, see Appendix B.

Our analysis suggests that reimbursement for TA therapies is more likely in systems that
incorporate formal mechanisms to manage uncertainty (also known as coverage with
evidence development schemes), such as the CDF in the UK or dedicated funds to
facilitate the introduction of innovative therapies, such as the Innovative Drug Fund in Italy.
This can be seen in the case of entrectinib and larotrectinib for both countries.

In cases where the available evidence was deemed to have unacceptable levels of
uncertainty or the medicine was deemed cost-effective for a subgroup only, reimbursement
may be restricted compared to the marketing indication. This can be seen in the case of
entrectinib in Australia and larotrectinib in Australia and France.

MEAs can be instrumental in ensuring access to innovative therapies, whether that be
financial-based or performance-based risk-sharing arrangements. The only example of a
financial risk sharing agreement (RSA) found was for larotrectinib in Australia, where there
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is a subsidy cap and Commonwealth payment? in place (PBAC, 2024). The details of the
RSA are not publicly available.

Although no evidence of performance-linked reimbursement arrangements in the context
of TA therapies was identified within the scope of this project, they present an opportunity
to enhance patient access to TA therapies by sharing risks between the developer and payer
(Koleva-Kolarova et al., 2022). Outcomes-based agreements (OBA) could be employed to
help distribute the financial risk as payments are tied to the therapy’s effectiveness,
ensuring that payers only pay for successful outcomes. OBAs are particularly useful when
there is uncertainty in survival-related outcomes, as in the case of TA therapies.

Indication-based pricing, which allows prices to vary depending on the use or the indication
of therapy, can also be relevant for TA therapies, as they can be approved for other tumour
types in addition to a TA indication (such as in the case of pembrolizumab). These payment
models can create a more flexible and sustainable approach to funding TA therapies, but
they are not without challenges. These challenges involve data management, legal and
financial hurdles, and the need for stakeholder coordination-issues that extend beyond TA
therapies. To note, a TA indication may challenge the concept of use-specific pricing as the
price might combine variable levels of clinical effectiveness across tumour types and can
result in some tumour types with a price either above or below the population-specific
value.

There are examples of OBAs and value-based payments being used in Australia, France,
Italy, Spain, the UK and USA (Cole et al., 2019), which suggests they could be applied in the
context of TA therapies in the future, where appropriate.

While considerable progress has been made in the context of assessing TA therapies by a
few established HTA bodies, there is still room for increased endorsement and acceptance
of novel statistical approaches and RWE to fill evidence gaps. In countries with less
established HTA processes, such as China and Brazil, a more routine and structured
approach to value assessment, including clear method and process guidelines, could lead to
more predictable reimbursement outcomes. From a payer perspective, some countries,
such as Italy and the UK have provided access to TA therapies through ring-fenced funds
prioritising promising innovative treatments.

2 The Australian Government or ‘Commonwealth’ subsidises medicines that deemed necessary to maintain the health of the community in a way that
is cost-effective.
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Table 1 Summary of regulatory, HTA and reimbursement decisions
| Entrectinib | Larotrectinib Pembrolizumab
Decisions Regulatory HTA decision Reimbursement Regulatory HTA decision Reimbursement Regulatory HTA decision Reimbursement
Australia a Positive for Positive for P(:ns:;;/ie li;or Positive for
NSCLC* NSCLC P * multiple cancers
cancers
. Positive for Positive for IV
Braz @ melanoma* oncology
Canada (%)
China ‘
France ‘ '
Germany a
Italy ‘ '
Spain g
Positive for
an . Positive for
UK ,‘IF multlple* multiple cancers
cancers
Key: Not applicable for TA indication |

*No submission for TA indication; **Positive for high frequency NTRK solid tumours and NTRK+ NSCLC, STS, glioma, glioneural tumour and glioblastoma; ***Though not part of the
selected case studies for this report, it is noteworthy that the first TA approval in China was received by a domestically developed PD-1 inhibitor tiselizumab for MSI-H/dMMR in Nov 2021
and reimbursed with NRDL inclusion in 2023 (BeiGene, 2022).

Table presents information from decision makers as of September 2025 (AEMPS, 2015, 2022b; a; AIFA, 2021a; b; Bayer, 2022; CDA-AMC, 2021b, 2022, 2025b; CONITEC, 2021: Cube,
2023; Health Canada, 2019b, 2024, 2020; Hogervorst et al, 2024; NICE, 2020b; a, 2023: NMPA, 2022; PBAC, 2020, 2021, 2022: PMDA, 2018, 2019, 2021: TGA, 2019, 2020b; a;
Westphalen et al, 2024)
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25. Diagnostic access and infrastructure

The adoption of TA therapy relies on the availability of advanced diagnostic pathways, with
routine molecular and genomic testing essential for identifying eligible patients.® However,
evaluation and reimbursement processes for testing vary across countries, affecting patient
access. Economic evaluation studies indicate that testing costs, shaped by biomarker
prevalence, testing strategies, and existing infrastructure, significantly impact the cost-
effectiveness of TA therapy adoption (Beresford et al., 2022; Huygens et al,, 2023;
Vellekoop et al., 2023).

We identified these common barriers to high-quality biomarker testing, including:
e limited access to precision medicine linked to biomarkers;

e unclear evaluation frameworks for diagnostic tests;

e variation in laboratory infrastructure, capabilities, and referral pathways;

e budget constraints and silos between therapy and diagnostic testing;

e limited stakeholder awareness and training;

e inconsistent participation in quality assurance programmes.

For comparison, we categorise each country under consideration into the following
typologies: (i) Broad, (i) Variable, and (iii) Limited access and infrastructure.

Most of the countries in scope have established infrastructure in place to conduct
diagnostic testing for the identification of biomarkers targeted by TA therapies. For further
details, see the country-specific sections in the Appendix. The degree of availability and
reimbursement for testing can be inconsistent or fragmented. It is important to
acknowledge that decisions about diagnostic infrastructure and implementation are often
made with a consideration of a range of therapies that require diagnostic tests as well as
the perspectives of involved stakeholders (Price, McGinley and John, 2020), rather than for
TA therapies in isolation.

Broad Access and Infrastructure: France, Germany, Japan, UK and USA

Diagnostic testing for TA therapies is nationally coordinated in France, Germany, and the
UK. The availability of technologies such as next generation sequencing (NGS),
immunohistochemistry (IHC), and in-situ hybridisation (ISH) in these countries is
considered high, particularly in Germany, which offers coverage for a broad range of NGS
panels (APAC Med, 2024; Bayle et al.,, 2023; Wilsdon, Horgan and Akkermans, 2022). In the
UK, testing is organised in regional or national hubs, provided by the National Health Service
(NHS) Genomic Medicine Service (NHSE, 2022). In France and Germany, testing is
provided by regional testing centres (LEK, 2021).

In Japan and the USA, testing is semi-centralised. In Japan, the Centre for Cancer Genomics
and Advanced Therapeutics (C-CAT) deliver NGS through designated institutions and

3 We refer to molecular testing as assays that detect specific mutations or biomarkers, while genomic testing examines the broader genome
using technologies such as next-generation sequencing (NGS) that can assess multiple genes simultaneously (Ishida, Zubair and Gupta, 2025).
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consolidate genomic and clinical data via a national data centre (Kohno et al., 2022).
Although the majority of genomic test costs are covered, access to NGS may differ across
provinces (APAC Med, 2024). In the USA, coverage of single biomarker tests and IHC is
widespread, and coverage of multi-gene panels for solid tumours is expanding (ADVI,
2023). Nevertheless, coverage for multi-gene panels, including NGS, may differ between
public and private payers as well as between states (ACS Cancer Action Network, 2024),
Access and infrastructures for testing may be enhanced through the implementation of
national genomic strategies. France, Germany, and the UK have national strategies aiming
to integrate genomics into routine care (AVIESON, 2024; BMBF, 2025; NHSE, 2022), while
Japan and the USA do not have formal national strategies, but diagnostic testing is
supported by medical societies and expert consensus (ADVI, 2023; Kobayashi et al., 2025).

Biomarker testing availability is mixed. The UK’s National Genomic Test Directory has NTRK
testing available for several tumour types and MSI testing is offered for a range of solid
tumours (NHSE, 2025). While in the US, research shows that over two-thirds of payers
cover NTRK fusion testing, coverage for MSI-H/dMMR is more inconsistent and varies by
tumour types (ADVI, 2023). In Japan, access to testing is broad but uneven, with NTRK and
MSI-H/dMMR testing available but inconsistently implemented or limited to certain tumour
types (PMDA, 2025). In France and Germany, testing availability is either tumour-type
dependent or not publicly documented.

Variable Access and Infrastructure: Australia, Canada, Italy, and Spain

The public coverage of diagnostic testing in these countries is considered more
fragmented. Availability and reimbursement for tests in Canada, Italy, and Spain exhibit
regional variability due to differences in funding and infrastructure (LEK, 2021; Yip et al,,
2019). Specifically, testing is less readily available in Spain compared to the other included
European countries (Bayle et al,, 2023). In Australia, access to diagnostics such as NGS is
expanding, particularly in the private sector (APAC Med, 2024). However, public coverage
remains limited and may be provided through regional funds (Wilsdon, Horgan and
Akkermans, 2022).

In Australia, Spain, and Italy, national genomic strategies have been implemented to
integrate genomics into routine care (Australian Health Ministers’ Advisory Council, 2022;
ibs. GRANADA, 2020; Pitini et al., 2024). In Canada, the Pan-Canadian Genomics Strategy
is currently in development, which aims to promote real-world implementation of genomics
research (Government of Canada, 2023). In terms of biomarker testing availability in
relation to the case study therapies, NTRK and MSI-H/dMMR testing is available in Australia,
Canada, and Spain, but is inconsistently implemented or limited to certain tumour types.

Emerging Access and Infrastructure: Brazil and China

Unlike the other countries under consideration, Brazil does not have a standardised
framework for approving and evaluating companion diagnostics, including molecular testing
for TA therapies. Access barriers exist for both targeted therapies and testing technologies,
where companion tests are not necessarily included in the drug label (Ferreira et al., 2016).
Availability of diagnostic tests such as IHC screening and NGS depends on tumour types,
with certain tests only covered by private insurance (Da Cunha et al., 2021). To advance the
diagnostic landscape in Brazil, a comprehensive national strategy specifically targeting the
integration of molecular testing into routine oncology care should be established.

In China, the availability and reimbursement of testing technologies such as NGS is
decentralised and varies between provinces and hospitals, such that testing remains mainly
funded out-of-pocket (APAC Med, 2024). To date, no national plan has been announced to
expand NGS implementation and testing infrastructure.
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Cross-country patterns and policy developments

As countries grapple with how best to evaluate and integrate TA therapies in their systems, a
variety of approaches have emerged, reflecting differing levels of readiness, innovation, and
collaboration across decision-makers and across regions.

The FDA and CDA-AMC stand out as frontrunners in the guidance and implementation of
novel methods for TA therapies. The FDA has led globally by issuing dedicated TA-specific
guidance, including documents on master protocols and cancer trial endpoints, which
support the use of basket trials, surrogate endpoints, and single-arm studies; key
methodologies for evaluating TA therapies. Its openness has enabled early approvals based
on objective response rates and biological plausibility across histologies. Similarly, CDA-
AMC has demonstrated leadership by publishing the only TA-specific economic evaluation
guidance among HTA bodies, and by explicitly considering advanced statistical methods
such as Bayesian Hierarchical Models (BHMs) to address heterogeneity in treatment
effects across tumour types. Both agencies have recognised the reliance on basket trials for
TA therapies and have actively adapted their frameworks to accommodate innovative
evidence generation and analysis approaches. The FDA has noted that randomised trials
may not be feasible or appropriate for rare molecular alteration-related tumour types,
particularly in refractory settings (FDA, 2022b).

International regulatory partnerships like Project Orbis use collaborative assessment to
promote earlier access to oncology products (Wang et al,, 2022). Partners of Project Orbis
include regulators in Australia, Brazil, Canada, Israel, Singapore, Switzerland, the UK, and
USA. Although the project ORBIS pathway was not used for the approval of any of the three
TA treatment case studies in this report (FDA, 2025), it can be considered as an avenue to
accelerate regulatory approvals for future TA therapies.

As part of the European JCA initiative, the EU HTA Coordination Group (HTACG) recently
published guidance on clinical study validity. This guidance acknowledges the challenges of
randomisation and relative effectiveness assessments in basket trials, emphasising the
importance of robust trial design (HTACG, 2024). It also discusses the use of single-arm
trial data, stressing careful consideration of its validity (HTACG, 2024). While JCA aims to
harmonise relative effectiveness assessments across Europe, its requirements for study
design and relevance for different member states pose challenges to TA therapy access,
including components of the submissions such as the number of PICOs for multiple tumour
types and requirements for comparative evidence, particularly given the timelines set by the
new process.

ESMO’s ETAC-S tool could facilitate TA therapy development by providing a structured
screening framework. The set of minimum criteria for demonstrating TA potential includes
an ORR of =20% in two-thirds (four or more) of the investigated tumour types, with at least
five evaluable patients per type (Westphalen et al., 2024). ESMO has also endorsed
emerging clinical evidence and recommended companion genomic testing in clinical
practice, which is an important driver for the adoption of TA therapies (Yoshino et al., 2020).

Overall, although progress has been made at various stages of the access pathway (as
illustrated in Figure 1), the journey from regulatory approval to patient access remains highly
variable and complex across jurisdictions (as shown in Table 1). This underscores the need
for coordinated and sustained efforts from all stakeholders, including regulators, payers,
clinicians, industry, and patient groups, to address systemic barriers. The recommendations
set out in the next section are aimed at addressing existing challenges and driving more
consistent, equitable access to TA therapies across jurisdictions.
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Recommendations

We found that TA therapy integration into healthcare systems faces challenges related to
evidence generation, HTA methodologies, reimbursement models, and diagnostic
infrastructure and funding. The following recommendations aim to address these
challenges:

Strengthen evidence generation strategies tailored to TA therapies

¢ Encourage structured collaborations among decision-makers (regulators,
HTA agencies, and payers) to align on appropriate trial design and evidence
requirements, especially in the context of basket trials and rare biomarker-driven
populations. This can take the form of horizontal collaborations (between agencies
with similar remit, such as those in the regulatory space) and vertical collaboration
(across the different stages of the access pathway) to ensure there is a holistic
and life-cycle approach to evidence generation and assessment. Decision-makers
should invest in pilot projects or consortia (similar to Project Orbis for regulatory
and the collaboration for HTA among 8 agencies across three continents) to
harmonise evidence standards, data-sharing frameworks, and TA assessment
principles.

e Encourage early dialogue between developers and decision makers to align
expectations and requirements for specific products, help streamline the approval
process, and help coordinate post-authorisation evidence collection. In Europe, the
Joint Scientific Advice can provide an opportunity, although the limited resources
available and other challenges can limit its impact.

e Promote the appropriate use of innovative statistical methodologies, such
as Bayesian hierarchical models, to enhance the interpretability of data across
tumour types and improve confidence in pooled efficacy estimates.

e Support integration of real-world evidence (RWE) into regulatory and HTA
submissions to complement trial data and address evidentiary uncertainty by
providing long-term effectiveness and safety in routine practice.

Enhance HTA methodologies and reimbursement mechanisms

¢ Clarify evidence requirements for TAs and promote the development of TA-
specific HTA guidance to enhance predictability of processes and evidence
expectations. The FDA and Canada’s CDA-AMC have led with TA-focused
recommendations, and similar efforts are recommended in other countries where
there are remaining barriers to patient access and value assessment can be
improved (e.g. Australia).

e Strengthen accountability and improve transparency of assessment
processes by publishing the rationale and evidentiary standards that are used for
specific TA therapy assessments, particularly in countries where processes are
inconsistent or (currently) lack transparency. Monitor the evolution of processes
and decisions over time and how these influence (time to) patient access.

¢ Promote the development and use of novel methodologies for rare and TA
indications, with clear criteria for accepting indirect comparisons and surrogate
outcomes.
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¢ Encourage value-based payment models that reflect variations in clinical
benefit across indications or uses of therapies while ensuring sustainability of
healthcare budgets. Those mechanisms, along with RWE, can support the
implementation of conditional reimbursements and a life-cycle approach to HTA.

Expand and integrate access to molecular testing

e Ensure national reimbursement for (advanced) molecular diagnostics,
including but not limited to comprehensive genomic profiling where clinically
justified, particularly for identifying patients eligible for TA therapies.

¢ Reduce testing inequities by national strategies that address geographical and
institutional disparities in molecular diagnostics. This includes public infrastructure
investment, integration of testing into cancer pathways, and capacity-building
across oncology networks.

e Support adoption of companion diagnostics through coordinated assessments
of both therapy and test, for example through co-dependent evaluation pathways.

e  Build infrastructure and clinical capacity for precision oncology, including
education and training for healthcare professionals on interpreting and using
molecular test results.

By addressing these recommendations, stakeholders can better align regulatory, HTA, and
reimbursement processes to the unique characteristics of TA therapies, ultimately
accelerating access to personalised treatment options for patients across tumour types.

Conclusion

As cancer biology and biomarker research continue to evolve, the number of TA therapies
entering the market is expected to grow. To ensure timely access to these innovative
therapies, greater alignment and a holistic approach across regulatory, HTA, and
reimbursement frameworks are essential. By embedding flexibility, methodological
innovation, and infrastructure readiness into the access pathway, healthcare systems can
better meet the promise of precision oncology.
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Appendix

A. Case study regulatory evidence

PEMBROLIZUMAB

ENTRECTINIB

LAROTRECTINIB

(I

FDA

TA approval 2017
Pooled efficacy from five
trials (n = 149)

Trials include: KEYNOTE-
164, KEYNOTE-016A,
KEYNOTE-016C,
KEYNOTE-158,
KEYNOTE-012,
KEYNOTE-028 (Mulder
et al, 2022)

Primary endpoint: ORR
Pooled safety from two
trials (n = 89)

TA approval 2019
Pooled efficacy
from three trials (n
=54)

Trials include: ALKA-
371-001, STARTRK-
1, STARTRK-2 (FDA,
2019b)

Pooled safety from
three trials (Mulder
et al, 2022)

TA approval 2018
Pooled efficacy from
three trials (n = 55)
Trials include: LOXO-
TRK-14001, SCOUT,
NAVIGATE (FDA,
2018b)

Pooled safety from
three trials (n = 176)

No TA approval
Pooled efficacy and
safety data from two
basket trials submitted
for multiple tumours

TA approval 2020
Pooled efficacy
from three trials (n
=286)

Trials include: ALKA-

TA approval 2019
Pooled efficacy from
three trials (n = 242)
Trials include: LOXO-
TRK-14001, SCOUT,

Approved only for multi- 371-001, STARTRK- NAVIGATE (Mulder et

tumour, but not for TA 1, STARTRK-2, al, 2022)

Trial include: KEYNOTE- STARTRK-NG, Pooled safety from

164 single-arm study in TAPISTRY (EMA, three trials (n = 176)
EMA MSI-H/dMMR CRC 20202)

(n=124) and interim Pooled safety from

analysis of KEYNOTE- five trials (n = 853)

158 (cohort K) single-

arm basket study in

non-CRC MSI-H/dMMR

solid tumours (n=179)

(EMA, 2022)

TA approval 2018 TA approval 2019 TA approval 2021

Separately presented Separately Efficacy and safety

efficacy and safety data presented efficacy data from two trials
. from two trials (n = 155) and safety data Trials include: SCOUT,

Trials include: KEYNOTE- from three trials (n NAVIGATE (PMDA,

PMDA 158, KEYNOTE-164 =341) 2021)
(Mulder et al., 2022) Trials include: ALKA,
Primary endpoint: ORR STARTRK-1,

STARTRK-2 (PMDA,
2019)
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LAROTRECTINIB

TGA

TA approval 2018
Pooling of data on
objective response rate
and response duration
across multiple different
tissue types in a single-
arm trial (KEYNOTE-013,
KEYNOTE-087) (TGA,
2018, 2019)

TA approval 2020

e  Pooled data on
objective response
rate and response
duration across
three single-arm
trials (n = 51) (TGA,
2020a)

e  These include:
ALKA, STARTRK-1,
STARTRK-2

e Integrated safety
data across three
trials in different
patient populations
were considered.

TA approval 2020
Pooled efficacy data
on objective response
rate and response
duration across three
single-arm trials (n =
164) (TGA, 2020b)
Trials include: LOXO-
TRK-14001, SCOUT,
NAVIGATE

Integrated safety data
across three trials in
adult and paediatric
populations were
considered.

TA approval 2024

Initial decision:

(+)

Efficacy on objective
response rate and
response duration, and
safety data across two
single-arm trials (Health
Canada, 2019a)

Health =  Trials include: KEYNOTE-
Canada 164, KEYNOTE-158
Updated decision:

Additional data from
KEYNOTE-158 and
KEYNOTE-051 (Health
Canada, 2024)

TA approval 2020

»  Efficacy data on
objective response
rate and response
duration across
three trials (n = 54)

= Trials include: ALKA,
STARTRK-1,
STARTRK-2
(Government of
Canada, 2020)

*  Overall safety data
from four trials (n =
355) (Health
Canada, 2020)

TA approval 2019
Pooled efficacy data
on across three trials
(n=73)

Trials include: LOXO-
TRK-14001, SCOUT,
NAVIGATE
(Government of
Canada, 2021)
Overall safety data
from three trials (n =
176) (Health Canada,
2019b)

&

ANVISA

No TA approval

Efficacy (based on
progression-free
survival) and safety data
from a phase 3 trial
(KEYNQOTE-177) for
metastatic colorectal
cancer (ANVISA, 2021)

No TA approval
Therapy not reviewed

TA approval 2020
Pooled data on
objective response
rate, complete
response, response
duration and safety
from two trials

Trials include: SCOUT,
NAVIGATE
(CONITEC, 2021)

NMPA

TA approval 2023

Data not found

TA approval 2022
Data not found

TA approval 2022

Data not found

Table presents information from decisions makers as of September 2025
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B. Country Profiles

Regulatory — TGA

When approving the three therapies, Australia’s TGA considered both pooled and integrated
analyses of efficacy and safety (TGA, 2020a; b). TGA’s assessment reports referenced
relevant regulatory guidance and clinical data reviewed by the US FDA for each therapy,
suggesting that FDA approval outcomes may inform TGA decision-making (TGA, 2020b).

Pembrolizumab received approval via the provisional approval pathway for adults and
children with unresectable or metastatic MSI-H/dMMR tumours that have progressed after
prior treatment and lack satisfactory alternatives. The approval was based on pooled data
from a single-arm trial assessing response rate and duration across multiple tumour types.
However, to date, the TGA concluded that individual tissue sample sizes were too small to
confirm the clinical utility of MSI-H/dMMR testing for each tumour type. It remains
unproven whether MSI-H/dMMR status consistently predicts pembrolizumab’s
effectiveness across all tumour types. Continued approval depends on confirmatory trials
verifying clinical benefits (TGA, 2019).

For entrectinib and larotrectinib, TGA considered pooled data on ORR and response
duration across three single-arm trials (for each drug) with integrated safety data across
three trials in different patient populations were considered (TGA, 2020a; b). For
entrectinib, the agency notes that the absence of randomised data for assessing time-to-
response endpoints is acceptable given the rarity of the condition, which makes randomised
trials unfeasible (TGA, 2020a). However, uncertainty persists regarding the precision of
response rate estimates, durability across specific histologies, and applicability in paediatric
patients (TGA, 2020a). Additional conditions for submission included that the developer
would provide the same post-marketing surveillance reports that they provide to the FDA
(TGA, 2020a). For larotrectinib, the Australian indication aligned with that of the FDA and
under the agreement that the developer will provide additional clinical data to confirm the
medicine’s clinical benefit (TGA, 2020b).

HTA & Reimbursement

In Australia, the PBAC, an independent expert body appointed by the government, evaluates
medicines for inclusion in the subsidised Pharmaceutical Benefits Scheme (PBS). The PBAC
bases its recommendations on assessments of a medicine’s clinical effectiveness, safety,
and cost-effectiveness, through economic evaluation. No new pharmaceutical can be listed
unless the PBAC committee makes a positive recommendation (Australian Government
Department of Health and Aged Care, 2025).

While the PBAC does not directly provide guidance for the use of RWE in its evaluations
(PBAC, 2016), its use is generally accepted and has been used to support submissions in
the past (Medicines Australia, 2020). RWE is typically used to estimate effects for baseline
outcomes against which measures of relative effect can then be applied. However, whilst
the PBAC is willing to accept this form of evidence, the uncertainty associated is reflected
in the price of the intervention (OHE previous unpublished report).

While the PBAC prefers the use of “clinically relevant outcomes”, they acknowledge the use
of surrogate endpoints when those are not available at the time of submission (PBAC,
2016). Regulatory and HTA alignment remains limited with the PBAC, demonstrating a
cautious approach toward basket trials. Key concerns include the reliability of single-arm
trial designs, small patient populations, and heterogeneity in treatment responses
(Department of Health and Aged Care, 2024a). Despite this, a recent HTA methods review
commissioned by the government has recommended the development of further guidance
on TA therapy evaluations, incorporating insights from international practices and
stakeholder consultations (Department of Health and Aged Care, 2024b).
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Currently, only larotrectinib has been conditionally approved for a TA indication through PBS
for tumours that are either unresectable, locally advanced, metastatic, or locally advanced
and unsuitable for surgery in adults and for adult or paediatric patients with NTRK fusion
tumours. The PBAC did not recommend listing larotrectinib for adult patients with low
frequency NTRK fusion tumours due to high and uncertain cost-effectiveness, limited and
immature clinical data, and the availability of effective alternative treatments. While the
resubmission identified specific tumour types and more appropriate comparators, the
PBAC concluded that the claimed benefit of larotrectinib over current SoC was not
convincingly demonstrated (PBAC, 2022). Meanwhile, entrectinib and pembrolizumab have
no submission for TA indication to the PBAC (Department of Health and Aged Care,
2024a).

Reimbursement for TA therapies can be achieved through several mechanisms, including
managed entry schemes, risk-sharing arrangements, or the Efficient Funding of
Chemotherapy mechanism under Section 100 of the National Health Act 1953 (CHERE,
2023). TA therapies are evaluated through the ‘co-dependent’ pathway, where the PBAC
assesses the medicinal product while the Medical Services Advisory Committee (MSAC)
evaluates the associated diagnostic test (Department of Health and Aged Care, 2024a).

Diagnostic readiness

Australia’s co-dependent pathway facilitates TA therapy uptake, requiring parallel
assessment of the therapy by the PBAC and the associated test by the MSAC (Department
of Health and Aged Care, 2024a). Although proposed in consultations, this approach is not
yet universally applied to all TA therapies. Once approved, therapies are subsidised under
the PBS, and companion diagnostics under the Medicare Benefits Schedule (Department
of Health and Aged Care, 2024a).

Novel technologies such as NGS remain mostly limited to public insurance (APAC Med,
2024; Wilsdon, Horgan and Akkermans, 2022). However, small gene panels are expanding
and increasingly reimbursed for specific cancers (APAC Med, 2024). Molecular testing for
NTRK fusion testing, relevant to entrectinib and larotrectinib, is available (Department of
Health and Aged Care, 2024a). MSI-H/dMMR testing for pembrolizumab is available but
not consistently implemented at diagnosis (MSAC, 2020).

The National Health Genomics Policy Framework aims to integrate genomics into the
healthcare system (Australian Health Ministers’ Advisory Council, 2022), while ongoing
methods consultation calls for TA therapy-specific guidance, presenting opportunities for
future adoption (Department of Health and Aged Care, 2024b).

Regulatory — ANVISA

ANVISA’s evidence requirements align closely with those of other regulatory agencies, owing
to its involvement in various regulatory harmonisation forums (lvama-Brummell et al,,
2023). In addition, the agency has issued non-binding guidelines for cancer trial outcomes
intended for cases where direct clinical benefit measures are not feasible (ANVISA, 2015).
Larotrectinib became the first drug approved in Brazil for a molecular alteration,
independent of tumour site, using efficacy and safety data from three clinical trials involving
adult and paediatric patients with metastatic tumours harbouring NTRK gene fusions
(Vargas, 2019). Despite ANVISA’s swift approval of larotrectinib, no evidence was found of a
regulatory submission for entrectinib as a TA therapy. Similarly, no records were identified
for the submission of pembrolizumab as a TA therapy, though the drug is approved for over
25 indications through ANVISA (Costa, 2022), including for treating metastatic colorectal
cancer with MSI-H/dMMR (ANVISA, 2021).
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HTA & Reimbursement

In Brazil, the National Committee for Health Technology Incorporation (CONITEC) advises
the Ministry of Health on the adoption and disinvestment of health technologies within the
national healthcare system, as well as the development of clinical guidelines. The
recommendations are based on evidence regarding the efficacy, effectiveness, and safety
of medicines, alongside economic evaluations conducted from the perspective of the public
healthcare system (INAHTA, 2025). A recent study analysing the decision criteria
influencing CONITEC’s cancer treatment recommendations from 2012 to 2018 found that
the agency prioritises budgetary impact, followed by effectiveness and cost-effectiveness
(Campolina, Yuba and Soarez, 2022). However, in its final recommendations, effectiveness
and efficacy were the most frequently considered factors.

While Brazil has no formally published guidance on the use of RWE, there is evidence that
CONITEC considers RWE in its appraisals (Thokagevistk et al., 2024). The agency’s
methodological guidelines do not support the use of surrogate outcomes (Ministério da
Saude - Secretaria de Ciéncia, 2014). However, a recent recommendation report appears to
have considered surrogate outcomes, though it ultimately resulted in a negative decision on
the intervention (CONITEC, 2020).

Regulatory approval alone does not guarantee reimbursement, and coverage varies
significantly between public and private payers (Kelner et al., 2023). In the private sector,
intravenous cancer drugs receive mandatory coverage upon regulatory approval under the
National Agency of Supplementary Health (ANS), whereas oral oncology products require
HTA evaluation before being included in ANS’s coverage list (Kelner et al., 2023).

In the public sector, all health technologies require HTA evaluation following regulatory
approval (Kelner et al., 2023). However, if a drug has already been approved by CONITEC,
its coverage by ANS becomes mandatory. Furthermore, the Brazilian Superior Court of
Justice has determined that the ANS list should be considered "illustrative, implying that the
absence of a specific intervention from the list does not automatically preclude patient
coverage (Trinity Life Sciences, 2022). In such cases, coverage may be granted for
medications prescribed by a physician, provided their use is scientifically justified and that
they are reimbursed by CONITEC or another recognised international HTA agency (Trinity
Life Sciences, 2022).

Securing reimbursement for high-cost, advanced treatments remains a significant
challenge (Sachetti et al., 2024), and pricing regulation complexities further hinder access,
contributing to an unpredictable reimbursement landscape for treatments, including TA
therapies.

Pembrolizumab is currently approved by ANS and has not been submitted to HTA evaluation
through CONITEC (Costa, 2022). In contrast, larotrectinib was submitted for TA status
approval, however, it was not recommended for adoption in the national healthcare system
(CONITEGC, 2021). This decision was based on the limitations of the available clinical
evidence. The recommendation highlights concern regarding the use of surrogate
endpoints without established correlation to final clinical outcomes. Additionally, the
absence of a comparator arm and the limited sample size, particularly for certain tumour
types included in the study, further contributed to the negative recommendation
(CONITEC, 2021). Entrectinib has not received marketing authorisation in Brazil, therefore,
it has not been considered for HTA evaluation or reimbursement.

Diagnostic readiness

Brazil does not have a standardised framework for approving and evaluating companion
diagnostics, including molecular testing for TA therapies. Access barriers exist for both
targeted therapies and testing technologies, where companion tests are not necessarily
included in the drug label (Ferreira et al,, 2016). Consequently, genetic testing is available
but restricted to laboratories with the necessary resources and capabilities.
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Availability of diagnostic tests such as IHC screening and NGS depends on tumour types,
with certain tests only covered by private insurance (Da Cunha et al., 2021).

Efforts to advance genomic medicine, exemplified by the Brazilian Rare Genomes Project,
which aims to enhance the implementation of genomic technologies for rare diseases
(Coelho et al., 2022). However, a comprehensive national strategy specifically targeting the
integration of molecular testing into routine oncology care is still lacking.

Regulatory — Health Canada

Health Canada considered both pooled and integrated analyses in its regulatory decisions.
Health Canada initially approved pembrolizumab for a multi-tumour indication in April 2019
(Health Canada, 2019a), but its label was updated to a TA indication in August 2024
(Health Canada, 2024). Initially, the developer submitted a supplemental application based
on two phase Il studies—KEYNOTE-164 and KEYNOTE-158—similar to those reviewed by
the FDA and EMA (Health Canada, 2019a). However, Health Canada did not recognise a TA
indication and limited the indication to colorectal and endometrial cancers. This tumour-
specific approach was adopted due to concerns that the number of patients and the follow-
up duration for each tumour type were too limited to demonstrate clear improvements in
primary or secondary outcomes across all tumour histologies. In August 2024, the
regulatory label was updated to include a TA indication for solid tumours. This updated
approval was supported by additional efficacy data in adults and paediatric patient
populations demonstrating sustained duration in response (Health Canada, 2024), which
addressed Health Canada’s earlier concerns. Despite the smaller dataset available for
paediatric patients, the integration of adult data was deemed clinically meaningful and
sufficient to support inclusion of the broader patient population.

Health Canada granted TA indications to larotrectinib (2019) and entrectinib (2020), under
the Notice of Compliance with Conditions (NOC/c) expedited pathway (Government of
Canada, 2020, 2021). Compared to MSI-H/dMMR, NTRK fusions are rarer and associated
with less heterogeneous treatment effects across tumour types. Their rarity, lack of
alternative therapies, and consistent response rates may support earlier TA approval (Bebb
et al., 2021), illustrating how biomarker characteristics can influence regulatory decision-
making.

HTA & Reimbursement

In all Canadian provinces excluding Quebec, the HTA of pharmaceuticals is conducted by
Canada's Drug Agency (CDA-AMC; previously CADTH), an independent expert body
funded by the federal, provincial, and territorial governments (CDA-AMGC, 2024a;
Raymakers and Skedgel, 2025). Its recommendations are based on economic evaluations,
primarily cost-utility analysis (CUA), to assess the trade-offs between cost and health
outcomes (CDA-AMC, 2017). While healthcare budgets are administered regionally in
Canada, this centralised process reduces duplication of effort across jurisdictions.
Nevertheless, reimbursement decisions are made at the level of government-funded drug
programs. While CDA-AMC’s recommendations are non-binding, drug programs consider
them alongside jurisdictional priorities, financial resources, and policy mandates when
making reimbursement decisions (CDA-AMC, 2025¢).

In November 2024, CDA-AMC launched a consultation on a new methods guide aimed at
improving the generation and reporting of clinical evidence by drug sponsors. While the
guide does not specifically address TA or basket trial considerations, it discusses the need
for surrogate endpoints to be justified and validated, as well as methodologies for ITCs and
single-arm trials, all methodological aspects relevant for TA therapies. The document was
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open for feedback until January 2025 and the final version is not available at the time of this
reports publication.

CDA-AMC acknowledges the rising use of basket trial designs and highlights their
challenges for economic analyses (CDA-AMC, 2021a). The agency noted that BHMs are
suitable for analysing clinical and economic data from basket trials, as they allow for
information sharing across tumour types and help account for heterogeneity in treatment
effects.

CDA-AMC provides separate recommendations, outside of the official guidelines, for
reporting surrogate endpoints (CDA-AMC, 2025d) and RWE (CDA-AMC, 2023), signalling
their consideration in supporting HTA decision-making. We note that the surrogate
endpoints guidance is not an official CDA-AMC document, but a whitepaper in
collaboration with NICE in the UK, and the Institute for Clinical and Economic Review
(ICER) in the US. Both guidance documents aim to consolidate existing global guidance for
reporting RWE and surrogate endpoints, adapting them to the Canadian context. They
emphasise the need for increased transparency and detailed justification of choice for
study design, model structure and final outcomes.

To note, CDA-AMC is the only national HTA agency to issue TA-specific guidance on the
economic evaluation of TA therapies, outlining the evidence requirements for economic
evaluation in the context of TA therapies (CDA-AMC, 2021a). As of January 2025,
entrectinib (CDA-AMC, 2022), larotrectinib (CDA-AMC, 2021b), and pembrolizumab
(CDA-AMC, 2025b) have been conditionally approved and recommended for
reimbursement in their TA indications.

The province of Quebec has its own HTA body, INESSS which conducts appraisals according
to their own guidelines. These guidelines are similar to other developed HTA bodies, with the
main difference being INESSS’ consideration of a broader perspective. INESSS has
stipulated eligibility requirements for TA therapies to specify a minimum level of evidence
needed (INESSS, 2025). The number of patients is at least 35 per tumour site evaluated,
but may come from different studies or data sources. For each tumour site to be evaluated
ORR = 60% or ORR = 20% AND duration of response = 9 months. While the requirement
offers some guidance for evidence requirement, the rationale is unclear and could pose
additional access barriers, when compared to a more flexible approach adopted by CDA-
AMC.

Diagnostic readiness

Canada has no standardised national mechanism for biomarker testing reimbursement.
While HTA informs diagnostic reimbursement, access varies by biomarker and region due to
budgetary considerations (Liu et al., 2022). The funding and availability of NGS varies
across provinces, but large gene panels are increasingly available (Yip et al, 2019). Snow et
al. (2024) highlight the need for a unified national approach to ensure equitable access to
molecular testing, particularly for patients in underfunded regions.

NTRK fusion testing is not universally available across public drug programs and cancer
agencies (CDA-AMC, 2022). As testing methods for detecting NTRK fusion evolve,
jurisdictions may need a standardised approach to ensure equitable access. MSI-H/dMMR
testing is routinely performed in many solid tumours, with experts recommending expansion
to rarer cancers and paediatric patients (CDA-AMC, 2025a).

The Pan-Canadian Genomics Strategy, currently in development, aims to integrate
genomics into healthcare, potentially improving molecular testing access for TA therapies
(Government of Canada, 2022).

ohe.org @



OFFICE OF HEALTH ECONOMICS
O H E CONTRACT RESEARCH

Regulatory — NMPFA

NMPA follows standard regulatory review criteria (efficacy and safety), with the approval of
oncology medicines generally mirroring US practices (Li et al., 2018). Nevertheless, there is
a “drug access gap” when drugs are approved in China versus the US. To tackle this, China
has provided guidelines for non-Chinese developers to use their global data and save costs
on additional data to confirm efficacy in Chinese populations (Zhu and Chen, 2024). It is
worth noting that NMPA was the first agency to approve another molecule for patients with
MSI-H and dMMR solid tumours (tislelizumab), based on a phase 2 single-arm trial
conducted in China (BeiGene, 2022).

China has introduced several expedited approval programmes since 2017 and provides
accelerated approval for innovative medicines, including TA drugs (Wang et al,, 2022). In
cancer types where an established SoC does not yet exist, NMPA accepts single-arm trial
designs (Li et al., 2018). No publicly available regulatory approval documents for these
therapies were found.

HTA & Reimbursement

China does not have a dedicated HTA agency, instead HTA is overseen by the NHSA which
reviews the list of drugs eligible for the National Reimbursement Drug List (NRDL) and
subsequent national reimbursement (Chen et al., 2023a). The appraisal process follows a
two-stage approach: an initial brief examination of new drugs, followed by a more in-depth
analysis for those selected for price negotiation. Evaluation criteria include clinical value,
cost-effectiveness, and budget impact analysis, with assessments conducted independently
by two experts (Chen et al, 2023a).

Published evidence on reimbursement decision-making remains limited, restricting our
understanding of the evidence and information used in these evaluations (Chen et al,,
2023a). Nevertheless, recent report suggests that the pace of incorporating cancer drugs
into China’s national reimbursement list has accelerated, leading decision-makers to be
more accepting of slightly less rigorous data to address treatment gaps (Ling et al., 2022).

The inclusion of entrectinib and larotrectinib in the NRDL signals the acceptance of these
innovative medicines®. Despite this, methodological inconsistencies, limited HTA expertise,
and challenges of integrating evidence into healthcare decision-making remain present
(Chen et al., 2023b), and may make the access to emerging TA therapies uncertain.

Diagnostic readiness

In China, the NMPA evaluates diagnostics as medical devices. Diagnostic tools for rare
diseases or tumours, including those related to TA therapies, may qualify for priority
registration procedures (NMPA, 2021). NGS panels have been prioritised for evaluation and
approval, with four Chinese-manufactured panels approved in 2018—all targeting lung
and/or colorectal cancer (Li et al., 2021). However, no publicly available framework exists for
evaluating or reimbursing molecular testing for TA therapies.

The availability of NGS varies between provinces and hospitals, and remain funded by out-
of-pocket payments by patients (APAC Med, 2024; Wilsdon, Horgan and Akkermans, 2022),
Testing availability for the case study biomarkers was not found but it seems to be largely
tumour-type dependent. Testing for gastric cancers are well-established, including those for
NTRK fusion and MSI-H/dMMR (Deng et al., 2024). However, the geographic distribution of
molecular testing centres is uneven, leading to disparities in testing access (Li et al., 2021).

4 Though not part of the selected case studies for this report, it is noteworthy that the first TA approval in China was received by a domestically
developed PD-1 inhibitor for MMRd/MSI-H in Nov 2021 (BeiGene, 2022), which may imply that the payer accepts the TA evidence package of
PD-1 in the case of MSI-H/ dMMR,
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Although no nationwide strategy has been established for the broader implementation of
pharmacogenetic or molecular testing, clinical experts have highlighted the crugcial role of
molecular markers in guiding use of targeted therapies and personalised medicine tailored
to the Chinese population (Ainiwaer et al,, 2024).

Regulatory — EMA

The EMA has adopted a more cautious approach compared to the FDA, placing greater
emphasis on the need for robust tumour-specific evidence. Pembrolizumab was granted
standard marketing authorisation in 2022 for the treatment of cancers with MSI-H/dMMR
biomarkers, five years after the FDA's TA approval. The EMA required more comprehensive
data, including an expanded dataset with 30 additional patients, and approved
pembrolizumab only for five specific tumour types: colorectal (CRC), endometrial, gastric,
small intestine, and biliary tract cancers. Pancreatic cancer was excluded due to insufficient
evidence of clinical benefit. We note that pembrolizumab could not be considered for a
conditional marketing authorisation as it was assessed under an extension of indication in
the EU (EMA, 2025).

The European public assessment report in 2022 stated the proposed indication was to
include a new indication for pembrolizumab for the treatment of MSI-H/dMMR CRC,
endometrial, gastric, small intestine, biliary, or pancreatic cancer in adults who have received
prior therapy (EMA, 2022). The Committee for Medicinal Products for Human Use noted
the relatively small datasets submitted and requested further characterisation of efficacy
post approval (EMA, 2022). On the other hand, they recognised the unmet medical need
and the positive predictive value of MSI-H status. The committee concluded there was a
positive benefit-risk assessment for a set of cancers (all except for pancreatic cancer) and
mentioned that a fully tissue agnostic approach was not considered warranted as tissue of
origin appears to be an important effect modifier for MSI-H tumours treated with
pembrolizumab (EMA, 2022). This is in contrast with the US FDA that acknowledged the
MSI-H/dMMR biomarker identifies a specific group of cancer patients who are likely to
benefit from pembrolizumab and granted TA approval based on early evidence suggesting
pembrolizumalb’s efficacy across multiple tumour types (FDA, 2019a).

In the case of larotrectinib and entrectinib, both were approved for their TA indications but
were restricted to patients with no satisfactory treatment options. Notably, the EMA did
acknowledge the TA nature of NTRK fusions as a valid biomarker, due in part to the rarity of
these genomic alterations and the consistently high response rates observed across diverse
tumour types (EMA, 2019b).

EMA’s overall approach remains more conservative than FDA, placing emphasis on the need
to provide additional evidence to justify broad TA indications—particularly in the context of
treatment heterogeneity. While the EMA acknowledged basket trial data as valid evidence, it
raised concerns regarding the limited sample sizes and the single-arm study design (EMA,
2019b, 2020b).

HTA & Reimbursement

In France, HTA of pharmaceuticals is conducted by the French National Authority for Health
(HAS) — an independent consultative agency which provides advice to the French
government. While all technologies are assessed in terms of clinical benefit through the
Transparency Committee (TC), only those showing high additional clinical benefit and high-
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budget impact are subject to an economic evaluation through the Committee of Economic
Evaluation and Public Health (CEESP). Guidance provided by CEESP inform price
negotiations between the French government and the developer (Toumi et al., 2017).
Reimbursement is determined by the national health insurance, and is primarily based on
the product's therapeutic value, assessed by the TG, rather than its comparative
effectiveness (Toumi et al., 2017).

HAS accepts the use of RWE, particularly those requested during the post-registration
phase (HAS, 2021). Following an initial assessment, a post-registration study may be
required to support a subsequent re-evaluation of the intervention’s clinical benefit or
added value, determined by the TC. HAS guidelines also acknowledged the use of surrogate
endpoints for estimating survival when direct life-year measurements are unavailable,
provided there is strong, established evidence supporting the surrogate’s predictive value
(HAS, 2020).

HAS' approach on TA therapy assessment does not align with that of regulators. Most
notably, HAS does not accept the use of basket trials and rarity of genetic alteration as a
sufficient justification for deviating from methodology based on comparative and RCT, as
standard HTA requirements (HAS, 2020). This has translated into limited access to these
treatments, as shown by our case studies.

To date, only larotrectinib has received approval for a TA indication for paediatric patients
with refractory or relapsed, locally advanced or metastatic infantile fibrosarcoma or another
soft tissue sarcoma with NTRK gene fusion, subject to submission of additional data
(Hogervorst et al., 2024). This approval was supported by the submission of local paediatric
registry data, which provided evidence specific to this population. Larotrectinib was not
reimbursed for its adult indication due to ‘insufficient’ clinical benefit and ‘absent’ clinical
added value. Similarly, entrectinib was assessed for its TA indication, but was deemed to
have ‘insufficient’ clinical benefit and ‘absent’ clinical added value, resulting in a negative
reimbursement decision (Hogervorst et al,, 2024). For pembrolizumab, HAS issued
recommendations based on tumour-specific indications, in line with the EMA approval.

The 2021 healthcare reform introduced the Early Access Authorisation programme, which
allows pre-approval access for therapies addressing high unmet medical needs (Matthews
and Capdevila, 2022). This facilitates access to innovative and oncology therapies such as
TA therapies. For example, pembrolizumab was provided through this programme
(Matthews and Capdevila, 2022).

Diagnostic readiness

Diagnostics for TA therapies are evaluated by the National Committee for the Evaluation of
Medical Devices and Health Technologies, in parallel with the medicinal product by HAS
(HAS, 2020). Both the test and therapy must comply with HAS methodological guidelines
to be eligible for reimbursement.

The network of public-funded molecular diagnostic centres provides access to technologies
such as NGS, IHC, fluorescent in-situ hybridisation (FISH), and polymerase chain reaction
across France (LEK, 2021; Bayle et al., 2023). The availability and reimbursement of both
single and multi-biomarker testing are considered high (LEK, 2021). While specific
information on testing availability for the case study biomarkers was not identified, France's
Genomic Medicine Plan 2025 (PFMG2025) aims to integrate genomic sequencing into
routine care for patients with cancer and rare diseases (AVIESON, 2024). Launched in
2016, PEMG2025 seeks to position France as a leader in personalised medicine by offering
sequencing to 50,000 cancer patients annually (AVIESON, 2024). This presents a
significant opportunity to support access to TA therapies. Ongoing efforts will require
scaling up testing capacity and clinician training in genomics to improve equitable access
(Abadie et al., 2025).
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HTA & Reimbursement

In Germany, once a pharmaceutical receives marketing authorisation, it immediately
becomes eligible for reimbursement under the compulsory statutory health insurance
(GKV) (IGES, 2021). The initial price can be set by the developer for the first 6 months
after marketing approval. Following this, the reimbursement price is decided based on an
assessment of additional benefit compared to current alternatives. The benefit assessment
is conducted by the Federal Joint Committee (G-BA) — the highest decision-making
authority in the statutory health insurance system. The G-BA can delegate this
responsibility to the Institute for Quality and Efficiency in Healthcare (IQWiG) or third
parties. The result of the G-BA benefit assessment is the basis for deciding how much the
statutory health insurance funds in Germany will pay for a new medicinal product with a
new active substance (G-BA, 2025).

The G-BA can request the prospective generation of RWE as part of the benefit
assessment process for drugs approved under orphan disease designations or conditional
marketing authorisations (IGES, 2021). This means that reimbursement is restricted to
healthcare providers who participate in this mandated evidence generation effort. The
collected RWE is assessed according to a methodological framework designed by IQWIiG
(2020). This framework mandates comparative data, ensuring that studies meet high
methodological standards.

Surrogate endpoints are only considered in benefit assessments if they have been validated
using appropriate statistical methods in a well-defined patient group and with similar
interventions (e.g., drugs with a comparable mode of action). A surrogate endpoint is
deemed valid if the effect on the patient-relevant outcome can be sufficiently explained by
its effect on the surrogate endpoint (IQWIG, 2023).

Germany’s approach to the assessment of TA therapies does not align with that adopted by
regulatory. There is no explicit mention or guidance on TA therapies and basket trials. While
IQWIG acknowledges that single-arm studies may be acceptable for regulatory approval,
such designs are generally not considered sufficient for HTA (IQWIG, 2020).

German HTA experts have highlighted significant challenges in assessing TA therapies,
including the lack of appropriate comparators, reliance on ITCs, and complexities
associated with the analysis of basket studies (Schiller et al., 2023). Despite these
concerns in the HTA space and the low rating given by IQWIG (no additional clinical benefit
proven), entrectinib and larotrectinib were reimbursed for their TA indications (Hogervorst
et al., 2024). This aligns with the fact that reimbursement decisions in Germany are made
by the G-BA, with IQWiG assessments informing price negotiations rather than determining
coverage (IQWIG, 2023). Pembrolizumab is not reimbursed for its TA indication as this
indication has not received a TA approval from the EMA.

Diagnostic readiness

Biomarker tests for targeted therapies are classified as companion diagnostics and are
evaluated through a linked evidence approach by IQWiG, where the test's value is
demonstrated via outcomes associated with the therapy (IQWIG, 2023). Diagnostics are
assessed as part of the benefit evaluation under the Act on the Reform of the Market for
Medicinal Products (AMNOG) framework (G-BA, 2025). Once the therapy and associated
test are approved, reimbursement is possible—but coverage may vary regionally unless the
test is included in the Uniform Value Scale.

The availability, reimbursement, and capabilities of biomarker testing are high, with a broad
of NGS panels, IHC, and FISH (Bayle et al., 2023; LEK, 2021). No publicly available data
were identified regarding testing availability for the case study biomarkers. However,
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national initiatives such as genomeDE, aim to integrate genome sequencing into routine
care, starting with cancer and rare diseases (Federal Ministry of Health, 2022). The National
Decade Against Cancer, coordinated by the Federal Ministry of Education and Research,
also seeks to advance personalised medicine and promote data sharing across care and
research systems (BMBF, 2025). Together, these initiatives provide strong momentum for
the integration of molecular diagnostics into clinical practice.

HTA & Reimbursement

Italy currently operates multiple systems for the HTA of health interventions. The Italian
Medicines Agency (AIFA) conducts HTA of pharmaceuticals at the national level, in addition
to regulating and negotiating pricing for market access. However, healthcare budget
responsibility in Italy is devolved to 21 administrative regions which have adopted a variety
of HTA governance methods, often in combination with centralised regional procurement
programs (Callea et al., 2017). AIFA's assesses the cost-effectiveness and financial
sustainability of medicines to determine their reimbursement eligibility and pricing within
the Italian national healthcare system (AIFA, 2025).

AIFAs guidelines are relatively brief and provide limited methodological direction, instead
referring users to various ISPOR guidelines. Nevertheless, they acknowledge both RWE and
surrogate outcomes in their guidelines. In the case of RWE, previous OHE unpublished
research suggested that having precise identification of the target population, favouring
data from the Italian context, is a key priority in Italy. This is motivated by the strong
influence of payers that are focused on budget impact considerations. Guidance on
surrogate outcomes is minimal, stating only that the uncertainty associated with their use
should be addressed through scenario analyses (AIFA, 2020).

AIFA has not issued specific guidance or evidence requirements for the evaluation of TA
therapies. To date, entrectinib and larotrectinib have been reimbursed for their TA
indications through the Innovative Drug Fund (IDF) (AIFA, 2021a; b). Despite limited
evidence and population heterogeneity, for both technologies, their treatment strategy was
considered to represent a new therapeutic option when applied within diagnostic pathways
that ensure appropriate testing and resource use. Under these conditions, entrectinib and
larotrectinib were recognised as offering important added therapeutic value, which resulted
in their approval for reimbursement (AIFA, 2021a; b). Meanwhile, pembrolizumab has
received positive HTA recommendations for regional reimbursement for certain tumour

types.

AIFA introduced the innovative drug status in April 2017 to guide access and funding
decisions of high-impact therapies, particularly in oncology, which accounts for 50% of
assessments (Lawlor et al., 2021). The Scientific Technical Advisory Committee (CTS)
evaluates therapies based on three key criteria: unmet therapeutic need, added therapeutic
value, and quality of clinical trial evidence. Based on these criteria, AIFA designates the
therapies as innovative, conditionally innovative, or not innovative. Fully innovative therapies
are granted access through the Innovative Drug Fund and are automatically included in
regional formularies for 36 months, ensuring dedicated funding and prioritised access
(Lawlor et al., 2021). Conditionally innovative therapies are included in regional formularies
but do not receive funding from the Fund (Lawlor et al., 2021). TA therapies such as
entrectinib and larotrectinib have been designated as innovative under this framework,
securing time-limited reimbursement and highlighting Italy’s strategic use of ring-fenced
funding to support high-potential treatments.
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Diagnostic readiness

Diagnostic assessment is conducted by the National Agency for Regional Health Services,
the Italian National HTA Programme for Medical Devices, and the National Institute of
Health (Tarricone et al,, 2021). Approved diagnostics may be recommended for inclusion in
the Essential Levels of Care and reimbursed through regional fee-for-service catalogues
(Tarricone et al., 2021).

In Italy, there is a medium level of biomarker testing access, where technologies such as
IHC and FISH are available, and NGS panels to a lesser degree (Bayle et al., 2023; LEK,
2021). Despite inclusion in national guidelines, significant regional differences in access
remain due to regional variability in funding and testing infrastructure (LEK, 2021).

While testing availability for the case study biomarkers was not identified, Italy has taken
early steps to integrate genomics into public health. As one of the first European countries
that planned to integrate genomics into public health, Italy has launched several public
health genomics projects including the Italian Genomic Strategy 2021-2023, a national
initiative that aims to enhance genomic infrastructure and data access (Pitini et al., 2024),
Given regional variability, improving national coordination, standardising testing protocols,
and expanding workforce training are critical for equitable implementation of TA therapies.

HTA & Reimbursement

In Spain, the HTA of new drugs is conducted by the Spanish Agency for Medicines and
Healthcare Products (AEMPS), which informs P&R decisions for medicines included in the
portfolio of ‘common services. Final reimbursement approval is granted by the
Interministerial Committee on Pricing of Medicines and Healthcare Products (Epstein and
Espin, 2020). However, healthcare budgets are managed regionally, allowing regional payers
to negotiate prices below the official maximum and provide guidance on purchasing and
prescribing (Oliva-Moreno et al., 2020).

P&R decisions consider several criteria, including disease severity, specific population
needs, therapeutic and social value, incremental clinical benefit, cost-effectiveness, budget
impact, availability of lower-cost alternatives, and the medicine’s level of innovation.
However, economic evaluation, defined as the comparative analysis of alternative
healthcare interventions in terms of their costs and outcomes to determine which provides
the best value for money—does not appear to play a central role in informing P&R
decisions for new interventions (Trapero-Bertran et al., 2025). Instead, budget impact
analysis carry significant weight in decisions, reflecting emphasis on short-term
affordability (Oliva-Moreno et al., 2020).

While AEMPS does not explicitly reference RWE or surrogate outcomes in its
pharmaceutical economic evaluation methods (MINISTERIO DE SANIDAD, 2023), regional
guidelines indicate their inclusion. Catalonia’s CatSalut guidelines advise decision-makers
to prioritise data reflecting the real impact of treatments in routine practice. They also allow
the use of intermediate outcomes, provided their direct link to a final outcome measure has
been scientifically validated (Puig-Junoy et al., 2014),

To date, entrectinib and larotrectinib have been recommended for TA indications in Spain.
Pembrolizumab was evaluated based on tumour-specific indications in line with the EMA
approval, and was subsequently approved for reimbursement (AEMPS, 2015). AEMPS has
not issued specific guidance on the assessment of TA therapies.
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Larotrectinib, the first selective NTRK inhibitor to receive conditional approval in Spain,
demonstrated antitumor activity across three single-arm phase I/ll trials. Despite the
heterogeneity of tumour types and study designs, it showed a high ORR and durable
responses, particularly in rare tumours with a higher prevalence of NTRK fusions.
Nevertheless, the AEMPS remain cautious toward the small patient populations, reliance on
surrogate endpoints, and variability across studies, and uncertainties regarding long-term
efficacy and safety. As a result, the approval is contingent on further evidence (AEMPS,
2022b).

Entrectinib received authorisation as monotherapy, showing a confirmed ORR of 73.4% and
a central nervous system response rate of 50%. The median duration of response was 16.5
months, with progression-free survival of 16.8 months. Despite methodological limitations
across pooled early-phase, single-arm studies with heterogeneous designs, these outcomes
are considered clinically relevant—especially given the limited efficacy of first-line
chemotherapy in this population. A post-authorisation study was underway at the time of
the recommendation to clarify its comparative effectiveness, particularly in patients with
brain metastases (AEMPS, 20222).

Pooled analyses of efficacy and safety from single-arm basket trials have been accepted.
However, key concerns have been raised, including absence of comparators, small and
heterogeneous patient populations across limited tumour types, lack of long-term data, and
uncertainties regarding the magnitude of clinical benefit.

Diagnostic readiness

Spain does not currently have a specific evaluation framework for molecular diagnostics
associated with TA therapies. Reimbursement decisions for such tests are made at the
regional level, contributing to access variability.

In 2024, the Ministry of Health launched the new Common Catalogue of Genetic and
Genomic Tests, a significant step toward harmonising diagnostic testing nationally (ASEBIO,
2024). Funding is allocated to Autonomous Communities and the National Institute of
Health Management, with future plans to expand testing through investments in laboratory
equipment (Ministerio de Sanidad, 2025).

However, the level of access to biomarker testing is considered to be a low to medium, with
greater availability for single biomarker tests and lower for those of multi-biomarker (LEK,
2021). IHC is routinely available, with other diagnostics such as FISH and NGS to a lesser
extent (Bayle et al., 2023). Significant regional differences in test availability has been
noted due to regional variability in funding and testing infrastructure (LEK, 2021).

Spain’s national genomic strategy is driven by the IMPaCT initiative, particularly the IMPaCT-
GENSMICA Programme, which focuses on developing genomic infrastructure and national
sequencing networks (ibs GRANADA, 2020). These programmes represent a significant
opportunity to expand access to TA therapies by addressing regional disparities and
improving test standardisation and capacity.

HTA & Reimbursement

NICE conducts appraisals of health technologies in England. NICE is an executive, non-
departmental public agency of the Department of Health and Social Care in England, and
the NHS is legally obliged to fund and resource medicines and treatments recommended by
NICE's technology appraisals programme (GOV.UK, 2025). NICE’s appraisals are based on
estimates of the relative clinical effectiveness and value for money compared with
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established practice in the NHS — and the methods for evaluation are outlined in its
guidance (NICE, 2025).

NICE has a dedicated framework that defines when real-world evidence can be used and
outlines best practices for planning, conducting, and reporting real-world evidence studies
to enhance the quality and transparency of the data (NICE, 2022). NICE considers
surrogate endpoints valid if strong evidence, typically from meta-analyses of high-quality
clinical trials, shows they can reliably predict final health outcomes. However, in certain
cases such as rare diseases, the evidence requirements may be more flexible. The validation
process depends on the specific technology and patient group, and if a surrogate outcome
is used in a different context, it must be justified with additional analysis, such as sensitivity
and scenario analyses (NICE, 2022).

NICE has not published specific guidance on the assessment of TA therapies. However, in
2020, NICE authors published an analysis discussing how the clinical and cost
effectiveness of histology-independent cancer drugs should be assessed (Cooper et al,,
2020). The authors highlight potential limitations of basket trials, including that the
evidence is limited to tumour sites included in the trial, which is not always comprehensive,
and relies on assumptions that effectiveness is sufficiently similar across tumour sites. They
conclude that patient access to TA therapies will likely rely on post-authorisation evidence
generation and recommend companies seek early scientific advice from HTA bodies.

Entrectinib, larotrectinib, and pembrolizumab have been conditionally approved via the CDF,
with entrectinib and larotrectinib reimbursed for their TA indications, consistently with the
EMA approval (Hogervorst et al., 2024). The CDF provides interim funding pending further
review of new evidence after a certain number of years. Treatments spent about 3 years on
the CDF (Kang and Cairns, 2023), which is less than the maximum allowed time of 5 years,
but nearly a year longer than the average specified time in the market access agreements
made upon CDF entry (about 2 years) with the most important driver of this being
uncertainty in the pivotal trial (Lumanity, 2022). While early evidence for both entrectinib
and larotrectinib shows tumour responses across various cancer types, uncertainties remain
due to limited data and lack of comparative trials. Nevertheless, given the potential of TA
therapies, the CDF funding allows further data collection while ensuring these treatments
are available to eligible patients.

Other initiatives that can be relevant for TA therapies are the Innovative Medicines Fund,
which is similar to the CDF but not restricted to oncology medicines, and the Accelerated
Access Collaborative, a partnership between the NHS, industry, government, and patient
groups (NHSE, 2019),

Pembrolizumab, lacking a TA indication in Europe, has been assessed by NICE on a tumour-
type basis, resulting in recommended decisions for all 5 tumour sites considered in the
same Single Technology Assessment (STA) (NICE, 2023). All 5 tumour sites met the criteria
for NICFE’s severity decision modifier, meaning that weights of 1.2 were applied to quality-
adjusted life years (QALY) for colorectal, endometrial, gastric and small intestine cancer
while a weight of 1.7 was applied to biliary tumour site QALYs. This was also the first NICE
STA to utilise a BHM, which allows for information-borrowing across cohorts and can be
used to address heterogeneity across different tumour types (Sugden et al.,, 2024). The
NICE committee agreed that BHM is a useful approach but concluded that neither the
BHM nor the approach presented (the partitioned survival modelling approach) was ideal,
but both were plausible and could inform decision-making.

In the appraisals for entrectinib and larotrectinib, NICE acknowledged the rarity of NTRK
gene fusions and the challenges posed by limited clinical data. The use of BHMs to support
evidence synthesis was recognised, and both therapies received positive recommendations
for use within the CDF (NICE, 20202; b).
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Diagnostic readiness

Diagnostics in the UK can be appraised through the NICE Diagnostics Assessment
Programme or the standard Technology Appraisal process, when used in combination with a
treatment. The costs of molecular testing are typically shared between developers and NHS
England, with arrangements varying by product (Rodes Sanchez, Henderson and Steuten,
2020).

The National Genomic Test Directory specifies tests available across the NHS and outlines
eligibility criteria by tumour type. The availability and reimbursement of both single and
multi-biomarker tests is considered high in the UK (LEK, 2021). IHC is routinely available,
with technologies such as FISH and NGS typically available for certain cancers (Bayle et al,,
2023). NTRK testing is available for several tumour types and MS| testing is offered for a
broad range of solid tumours (NHSE, 2025).

The NHS Genomic Medicine Service, established in 2018, aims to support routine genomic
testing through seven regional Genomic Laboratory Hubs. Building on the Service, NHS
England published a genomics strategy in 2022 (NHSE, 2022). The strategy outlines a five-
year plan to embed genomics into routine care and enhance genomic data use. In the same
year, over £175 million in government funding has been committed to genomics research,
including £26 million to support an innovative cancer programme led by Genomics England
(GOV.UK, 2022). These initiatives aim to translate genome sequencing into actionable
clinical interventions, underpinning UK's commitment to deliver equitable and timely
genomic testing for targeted treatment.

Regulatory — PMDA

In Japan, due to differences in drug metabolism, tolerance, and dietary habits between
Japanese and Western populations, the PMDA has historically required Japan-specific
clinical trials (Tanaka et al., 2021). However, efforts are underway to reduce the delay
caused by these additional study requirements. In addition, the PMDA recently released
guidance on utilising master protocol trials (PMDA, 2024), offering recommendations for
designing, conducting, and analysing non-traditional clinical trials, such as basket trials
commonly used for TA therapies. We note that PMDA approvals of the case studies followed
those of FDA by around one year, showing that there have not been significant delays in
regulatory processes (Mulder et al., 2022).

For pembrolizumab, PMDA considered separately presented efficacy and safety data from
two trials (KEYNOTE-164, KEYNOTE-158; n = 155), with ORR as primary endpoint. PMDA
concluded that the efficacy and safety of pembrolizumab as first-line therapy had not been
established leading to its TA indication to be limited to chemotherapy-treated patients who
have no other standard treatment options (PMDA, 2018). Entrectinib and larotrectinib were
approved in 2019 and 2021, respectively, both with the condition that the developer would
develop and implement a risk management plan as well as collect additional post-marketing
data to mitigate the small number of Japanese patients in the clinical trials (PMDA, 2019,
2021).

HTA & Reimbursement

In Japan, pharmaceuticals are reimbursed under the National Health Insurance (NHI), which
is centrally administered by the Ministry of Health, Labour and Welfare (MHLW). Within the
MHLW, the PMDA oversees regulatory review and marketing authorisation. Japan's HTA
system does not determine whether a drug will be reimbursed (Kamae et al., 2020).
Instead, newly approved pharmaceuticals gain reimbursed access to the Japanese market
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within 60 to 90 days of receiving marketing authorization from the PMDA (Kamae et al,,
2020).

The MHLW sets drug prices based on recommendations from the Central Social Insurance
Medical Council (Chuikyo), with limited input from developers (Kamae et al., 2020). Once
determined, prices are reported in the NHI drug price listing, with new drug listings
occurring four times per year (Shibata, Ozaki and Suzuki, 2020).

Once pharmaceuticals enter the market, several mechanisms are in place to reduce prices
during their patent protection period to control healthcare costs. These include an annual
repricing system that adjusts prices based on the gap between the NHI price and the actual
market price, as well as special rules for drugs with a greater-than-expected budget impact,
such as market expansion repricing (Yamate, 2016). Since 2019, HTA has also been
incorporated into the pricing framework.

HTA is primarily used to adjust prices for innovative or high-cost technologies that could
significantly impact healthcare expenditure (Kamae et al., 2020). It is conducted by the
Center for Outcomes Research and Economic Evaluation for Health (C2H) (C2H, 2024)
and it involves a cost-effectiveness assessment. The C2H guidelines also refer to the use of
RWE, asking for sufficient detail on the quality of the evidence provided outside of RCT
studies. However, the process is complex, and vague eligibility criteria make it difficult for
companies to predict whether their products will undergo HTA. Notably, oncology drugs
qualify for special consideration price adjustments, allowing for higher threshold bands in
pricing (MHLW, 2019),

Japan presents a distinct case, where only a limited number of technologies undergo full
HTA evaluation. As a result, available assessments are neither generalisable nor specific to
TA therapies. Nevertheless, entrectinib, larotrectinib and pembrolizumab are all reimbursed
following receipt of regulatory approval.

Diagnostic readiness

In Japan, companion diagnostics including molecular tests for TA therapies are evaluated as
medical devices by the PMDA and approved by the MHLW (PMDA, 2025). While no formal
documentation has been published on evidence requirements, regulatory processes align
with those used for therapeutics.

In 2019, the PMDA approved three multiplex cancer-panel tests under national health
insurance, including two comprehensive genome profile (CGP) tests that assessed over
100 genes (Motoi and Yatabe, 2020). The availability and reimbursement of NGS is
considered high in Japan. The C-CAT delivers NGS through designed institutions, supported
by strong data and testing infrastructure such as the C-CAT genomic database (Kohno et
al, 2022).

According to PMDA records, diagnostics for entrectinib, larotrectinib, and pembrolizumab
have all been approved (PMDA, 2025). Although majority of CGP tests are covered, testing
is currently restricted to designated hospitals in the National Cancer Genome Medicine
Network and vary across provinces and limited to patients who have completed standard
treatment (APAC Med, 2024).

Although no national genomic strategy has been identified, medical societies such as the
Japan Society of Clinical Oncology are developing guidance for TA molecular testing, with
the aim to addressing barriers such as low awareness, high costs, and assay standardisation
(Kobayashi et al., 2025).
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Regulatory — FDA

The FDA has been at the forefront of approving TA therapies, demonstrating a willingness to
grant approvals based on early efficacy signals across histology-independent populations.
This underscores its adaptable and innovative stance in addressing unmet medical needs. In
all case studies, ORR was the primary endpoint (Mulder et al., 2022).

Finally, as pointed out in section 2, to date, the FDA is the only regulatory agency that has
released TA-specific draft guidance. This is supplemented by further guidance on master
protocols published in the same year and the previous guidance on clinical trial endpoints
for cancer drugs (FDA, 2018a, 2022a).

HTA & Reimbursement

The US healthcare system consists of public and private payers. Following regulatory
approval, a formal HTA of health interventions is not required to secure access and
reimbursement (ICER, 2018). Instead, three essential elements must be addressed to
ensure reimbursement: coding, coverage, and payment. Of these, coverage and payment
are often informed by HTA processes (Riboni, 2019).

Therefore, individual private and public insurers may conduct their own assessments or rely
on third-party HTA reports to guide reimbursement decisions. The Centres for Medicare &
Medicaid Services, which oversees major publicly funded health programmes, commissions
and reviews HTA evidence to inform coverage for services under Medicare and Medicaid
(Sullivan et al., 2009). Within Medicare, injectable oncology medicines are covered under
Part B, while oral therapies fall under Part D (Green, Ohn and Bach, 2020).

Key institutions contributing to HTA research include ICER and the Agency for Healthcare
Research and Quality. These organisations develop independent evidence reports to
support both public and private decision-makers in evaluating new technologies and
improving care quality. To date, neither ICER nor AHRQ have published reviews for the three
case studies considered in this report, nor for other TA therapies.

Diagnostic readiness

The FDA classifies molecular diagnostics for TA therapies as companion diagnostics (FDA,
2023). Molecular testing is widely adopted, with over 90% of tests recorded in the Genetic
Testing Registry used for diagnostics (Halbisen and Lu, 2023). However, reimbursement and
coverage vary across public and private payers and between states (ACS Cancer Action
Network, 2024). NGS panels are broadly available via Medicare, but others payers limit NGS
coverage to specific tumour types (Wilsdon, Horgan and Akkermans, 2022). For people with
advanced cancer, some biomarker tests are covered by Medicare and Medicaid (American
Cancer Society, 2022). In 18 US states, coverage of biomarker testing is mandated for all
state-regulated plans (ACS Cancer Action Network, 2025). A report commissioned by the
American Cancer Society Cancer Action Network found that payer coverage continues to
expand, especially for biomarkers with FDA-approved therapies or inclusion in National
Comprehensive Cancer Network guidelines (ADVI, 2023). While over two-thirds of payers
cover NTRK fusion testing, coverage for MSI-H/dMMR is more inconsistent and varies by
tumour types (ADVI, 2023).

Although the USA lacks a centralised national strategy for molecular testing, several
healthcare systems and consortia are working collaboratively to develop guidelines and
reduce inequities in testing access.
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