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Executive T ——

wlumour-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.

wRegulatory, 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.

wTo 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:

1 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.

1 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.

1 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.

1 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.

1 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:

1 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.

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

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

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

1 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:

1 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.

1  To identify 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:

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

1 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.

1 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.

ohe.org °



OFFICE OF HEALTH ECONOMICS
CONTRACT RESEARCH

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.
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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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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, includ
1 |
1
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