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Histology independent therapies constitute a paradigm shift in how oncology patients are diagnosed
and treated becausethey target cancer based on specific genomic or molecular alterations of cancer
cells rather than tissue of origin. While potential game-changers, satisfying an unmet need of
patients across the world, these types of therapies face significant challenges in exdence
development, adoption, and reimbursement in many parts of the world. This is in part due to the way
in which these new technologies are assessed forregulatory purposes and reimbursement
recommendations, and in part to thegenomic testing infrastruct ure required to ensure that the
patients most likely to respond to these treatments are identified and can gain timely access.

Against this background, reconsideration of the pathways for evidence development to inform
regulatory approval andHealth Technology Assessments (HTAS) is necessary toensure appropriate
patient access to drugs for licenced indications.

This OHE Consulting Report provides an ifdepth analysis of adaptive pathways for regulatory and
health technology assessment of histology independent therapies in Canada, France, Germany, Italy,
Spain, and the UKThe results are based ona combination of comprehensive literature review,
country-evel expert interviews and case studies forthe UK, Francgeand Canada.

Aligning assessments: flexi bility before uniformity

Increasing awareness among decision makers about histology independent therapies, including the
benefits and challenges they pose to health systems, is a critical first step Yet, mnsidering the
different purposes of regulatory and health technology assessments, and the differences between
national HTA-bodies,u i f ! $ g p pwll sary across countries. Rather than aming for a uniform
HTA approach, flexibilityfrom all stakeholders is the key.

Evidence generation pre-HTA: changing the picture

Histology independentu i f sbqgj ft! bsflgbdfe!xjui!nvmujgmf!di bmmfohft!
requirements for HTA. Generating comparative data is considered to be the main, though not the

only, hurdle. Changing the picture requires novel and more advanced trial designs and analytic

methods to reduce the uncertainty in HTA.Further research on how to improve (basket) triatdesigns,

use indirect comparison methods, leverage reaiworld evidence, and advance analytic techniges is

in progress. This requires manufacturers, clinical triallists andmethodologists to engage in early

dialogues to agree on how to adapt the study designs and decisiorrmakers to then accept these

types of evidence.

Managing uncertainty post -HTA: conditions matter

Conditional reimbursement schemes have been instrumental in facilitating patient access to
histology independent therapiesto date andin stimulating further research. Whereas such schemes
are not universally existent and may belimited in the number of therapies they can accommodate,
outcomes-based payment schemes could be viewed as a viable alternative or a complement. These
arrangements would allow (continued) risk sharing and data collection to manage reakworld
uncertainty and provide more flexibility regarding the commercial arrangement to be agreed between
manufacturers and payers directly. While the pharmaceutical industry takes on a significant part of
the data collection burden, there is an expectation of fiared responsibility and shared access to data
from HTA and other stakeholders.

ohe.org
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Genomic testing: scale to precision

A mature genomic testing landscape, with routineavailability and reimbursement of advanced
genomic tests, is critical to unlocking the potential of histology independent therapies to contribute to
the delivery of highvalue patient care.As healthcare sygems begin to embrace precision medicine,
and genomic testing will be scaled up, this will facilitate the approval of histology independent
therapies as well as other therapies and contribute to evidence developmentWhile Next-Generation
Sequencing (NGS) becomes more mainstream and affordable, flexibility is required to appropriately
apportion the costs of such genomic testing in single technology HTAs. Realworld evidence
collected as part of conditional reimbursement or outcome-based payment schemes will shed
further light on how genomic testing can bestinform histology independent treatment decisions.

ohe.org v



Histology independenttherapies p also known astissue independentor tumour agnostic therapies p
are an important subcategory of personalised healthcare and represent a new era in patient care and
drug development. These therapies are distinct from conventional anticancer treatments, in that

they target cancer based on specific genomic or molecular alterations of carcer cells ratherthan the
tissue of origin. As such, the same drug has potential to be used to treat various unique types of
cancer as long as the common biomarker targeted by the drug is present. These therapies constitute
a paradigm shift in how oncology patients are diagnosed and treated, movingtowards precision
medicine, rather than thedzp o f ! t j {apptoarik baged dm asimg® anatomical location,
regardless of the type of therapy.

While potential game-changers, satisfying an unmet need of patients across the world, these types of
therapies face significant challenges in evidence developmentadoption, and reimbursement in many
parts of the world. This isin part due to the way in which these new technologies are assessed for
value and reimbursed and in partto the diagnostic infrastructure required to ensure that the patients
most likely to respond to these treatments are identified and can gain timely accessln particular, the
two sequential yet separate processes of regulatory and reimbursement decision making creates
challenges and uncertainty for manufacturers, HTAbodies and payers. Most importantly,however,a
discordance between regulatory approval and HTArecommendations can leadto false hope of rapid
reimbursement and inequitable patient access (Wang, 2018).

While the above is true for most new medicinesthe disconnect may be particularly challengng for
histology independent therapies for a number of (interrelated) reasons.Trial designsto study the
effectiveness of histology independenttherapies differ from the histology-anatomy driven anti-
cancer trials, especiallywhere the genomic alteration targeted has a very low prevalence and in
effect targets an (ultra)rare population. Such low total patient numbers may not only prevent
randomisation at the population level but alsomean that statistical proof of effect and estimation of
between-tumour heterogeneity is problematic. Also, given the heteogeneity of the target population,
it is particularly difficult to identify a clear standard of care (SoC) to serve as an appropriate
comparator. This limits the possibility of generating comparative evidence.The need to rely on
surrogate endpoints and the dependence on diagnostic testing infrastructure are challengeghat
further complicate the evidence development and assessment ofhistology independenttherapies.

Jo!sfdphojujpo!pg!luiftf!nfuipepmphjdlhatexisisimmmfohft! cvul!lb
patients with rare or ultra-rare diseases, regulatory bodies have implemented flexible approaches to

regulatory approval, providing options to accelerate the regulatory review process. These approaches

are known as adaptive pathways and ther application has also been considered forhistology

independent therapiesin some contexts. As a result, however, HTAodies are increasingly

confronted with large uncertainty in the evidence base available to inform coverage and

reimbursement decisions (Kanavos and Ferrario, 2017)

As regulatory agencies HTA-bodies, payers as well as manufacturers have been developing their
thinking, if not approaches, regardingthe assessment of histology independent therapiesin the last
few years, we performed an in-depth analysis of pathways for regulatory and health technology
assessment of Histology independent therapiesin various countries. Based on a combination of
literature review, expertinterviews, and case studies, we report the challenges and identify
opportunities to overcome those.
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2 Methods

2.1 Literature review

We performed a focused review of the published literature to gather information about the regulatory
and HTA processes, evidence requirements and any recent developments herein, as well asno
regulatory approval of and reimbursement recommendations for histology independent therapiesin
Canada, France, Germany, Italy, Spain, and the UK.

We included peerreviewed articles and grey literature, such as white papers, to inform the current
state of affairs, challenges identified and ongoing developments. To this end, we also reviewed
published materials (e.g. slide decks) of presentation sessions and roundtables orHistology
independent therapiesas provided by authoritative organisations like EUetHTA, EFPIA, and others.

To obtain a more indepth understanding of specific requirements and/or country-specific
information, we explored websites of regulatory and HTA agencies, including EMA (EU), FDA (US),
CanHealth (CA), NICE (UK), and HAS (FR).

VD))

) External and internal interviews

We performed elevenindividual interviews; seven were with HTA experts, not (currently) affiliated
with an HTA-body, that were selected to cover a range of perspectives and countriesfour were with
industry representatives to provide the manufacturer perspective on access and evidence
requirements for Histology independent therapies

All interviews were conducted viatelephone by two members of the OHE team. A semistructured
interview format was used; interviewees were sent the interview guide in advance of the interview,
together with a pre-read and a short questionnaire. The interview materials were developed by th
OHE Consulting team and reviewed by the funder for compliance purposes. Interviews were audio
recorded and key themes and results were extracted by two members of the OHE team.

The views and opinions expressedthrough answering the questionnaire and duing the interviews
were those of the individual country expert alone and may not necessarily be generalisable to a

¥ dp v-pfustzqg f Thairpsponded td the questionnaire where experts were askedto use a 10-
point Likert-scale to rate the extent to which they agreed withvarious statements, were recoded into
low (rating 0-3), medium (rating 4-6) and high (ating 7-10) agreement brackets and reported
graphically.

2.3 Case studies

For a selection of countrieswhose HTA agencieshave previously appraised histology independent
therapies p the UK, France, and Canadp we have performed indepth case studies, collecting,
analysing, and triangulating data on:

ohe.org 2



A Country-specific adaptive pathways and HTA processes, specifically the extent to which speail
provisions exist relevant tohistology independent therapies, such as the acceptability of data
from single arm trials, the existence of coverage with evidence schemes, etc;

A Key aspects of value dossiers and recommendations as provided by HTA agenciesg(g. from
NICE website)including but not limited to information on trial design, identification of active
comparator(s), types of data used (including RWE), analytic methods applied, choice of
endpoints, and the way NGS was accounted for

A Clinical treatment guidelines for specific patient groups, including role (and reimbursement
situation) of genomic testing;

A Awareness and perspectives of leading clinicians, patientgroups, regulators and HTA agenciesor
payers regardingHistology independenttherapies, the challenges in their assessment and
potential solutions;

A Other relevant contextual factors, e.g. health system, policy and regulatory factors

We analysed relevant aspects of published value dossiers and recommendations provided by HTA
agencies regarding trial design, identification of active comparator(s), types of data used (including
RWE), analytic methods applied, choice of endpoints, and the way genomic testing was accounted
for.

The perspectives of each country level expert were incorprated to provide more detailed insights to
complement the published information. All experts interviewed have extensive experience and
understanding of histology independent therapies, however, their views may not be representative of
the regulatory or HTA agencies in their respective countries.

The regulatory approvals of the anttPD-1 antibody pembrolizumab and the NTRK inhibitors
larotrectinib and entrectinib have heralded a paradigm shift in cancer treatment approaches.

Pembrolizumab was approved n May 2017 by the US FDA for the treatment of adult and paediatric
patients with unresectable or metastatic, microsatellite instability-high (MSFH) or dAMMR solid
tumours, and became the first drug to receive ahistology independentapproval in the US(FDA,
2017).

Larotrectinib received priority review,breakthrough therapy designation and orphan product
designation before becoming the second drug to receive histology independent FDA approval for the
treatment of adult and paediatric patients with solid tumours with NTRK gene fusions, in November
2018. In 2019 it became the first histology independentcancer treatment to receive conditional
approval in the European Union Larotrectinib has also received regulatory approval in Braziand
Canada (Brennan, 2019).

Entrectinib was granted breakthrough therapy and orphan drug designation by the US FDA 2017. In
Europe, entrectinib was first designated PRIME status in October 2017 (Brennan, 2019n Japan,



entrectinib received Sakigake Designationin March 2018, followed by approval fromthe Ministry of

Health, Labour and Welfare grantedn 2019 (Roche, 2019) Subsequently, the FDA approved

entrectinibin Aug2019.lo! Nbz! 3131-! FNB! t ! DI NQ! sundkpconditiomee f e! FV! bggs pw
marketing authorisation for people with NTRK fusion-positive solid tumours and for people with

ROSpositive, advanced nonrsmall cell lung cancer (NSCLC) (EMA, 2020) he drug has also

received approval from health authorities in Australia, Canada, Hong Kong, Israel and South Korea

(GlobeNewswire, 2020).

Regulatory advancements, however,have yet to translate into positive HTA recommendations in
most countries. While pembrolizumab has been on the market for years angpositive HTA
recommendations have graduallycovered new indications as more evidence became available, the
approval route has beendifferent for NTRK inhibitors, as detailed in Figure 1.

For larotrectinib a conditional reimbursement decision was issued in England via the Cancer Drug
Fund, in May 2020 (NICE, 2020a). In France, a partial favourable reimisement decision was issued
in July 2020: only approved for the treatment of paediatric patients with NTRK fusion positive
refractory or relapsing childhood fibrosarcoma or other soft tissue sarcoma, and not for other
paediatric indications in the marketing authorisation or adults with a NTRK positive solid tumour
(HAS, 2020). A similarly restricted recommendation had initially been suggested by Health Canada in
July 2019, who issued a Notice of Compliance with Conditions (Government of Canada, 2019Y.he
Canadiancommittee concluded that in all other solid tumour with an NTRK gene fusion, the
reimbursement of larotrectinib would not be recommended, as they were not convinced of its net
clinical benefit based on the available evidence (CADTH, 20191 .he CADI'H pan-Canadian Oncology
Drug Review (pCODRgxpert review committee subsequently overturned their initial
sfdpnnfoebujpo-!jttvjoh!b!gjobm! #Ep!opu!sfjncvstf!!sfdp

For entrectinib, obtaining reimbursement has been challenging as well. In Europ&/L ! t ! OJDF!
announced in June 2020 that the drugwill be made available for use inEngland via the Cancer Drug
Fund, hence under a coverage with evidence development scheme that will be reviewed in about two
years (NICE, 2020b). Health Canada approved entrdinib under the Notice of Compliance with
Conditions (NOC/c) in February 2020 (Government of Canada, 2020), after which the manufacturer
requested a voluntary withdrawal of the submission (CADTH, 2020). In thé&JS,Japan, and Israel,
entrectinib is reimbursed according to label. To date, other HTAbodies or health authorities have not
yet provided recommendations for either a histologyindependent or a restricted indication of
entrectinib.

The timeline of regulatory approval and reimbursement recommendatiors for these two histology
independent therapies is shown in Figure 1.
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FIGURE 1: TIMELINE OF REGULATORY AND HTA APPROVALS

3.2 Evidence requirements for regulatory assessment and HT'A of
histology independent drugs

HTA and regulatory bodies havefundamentally different evidence requirements, which are in part
reflective of their different objectives. Whereas costs are beyond the scope of regulatory
assessment, they are relevant to most HTAs.In addition, although both bodies assess the clinical
data, they demand different levels and types of evidence.

Regulatory approval can be granted when there is enough evidence that the drug is efficacious and
safe to use, but HTA bodies also need to be satisfied the drug is clinically effective and offers gat
value for money comparedwith the next best treatment option. As a result, regulators willoften
accept evidence coming from single-arm, basket, or umbrella trials, that generally have a primary
endpoint of objective response rate across all patients wit the genomic aberration. Most HTA
bodies, however, require comparative evidence regarding progressiorfree and/or overall survival, as
well asinsight into between-tumour heterogeneity.

Key-challenges in the evidence development for histology independentherapies that contribute to
the gap between regulatory approval and HTA reimbursement decisions include:

Evidence versus an active comparator: HTA agencies tend to request thenew treatment to be
compared to the active comparator(s) that are most relevarnt to their country (for example, the SoC).
Histology independent therapies will cover multiple standards of care and comparators, and in some
cases, it isconsidered not clinically feasible or economically effective to collect robust comparative
clinical data. In addition, for a new biomarker, the natural history of disease is often not well enough
understood to compare the new treatment against. This complicates the definition of a
representative consistent value for a payer across all the applications of the therapy.

Biomarker-based or surrogate endpoints: a divergence remains between the approaches taken by
regulatory authorities and HTA bodies. Ambiguity regarding the link of biomarkeibased or other

ohe.org 5



surrogate endpoints to overall survival maylower the level of evidence as perceived byan HTA
panel.

Small sample size: given that the prevalence of the genomic aberration targeted by the drug is often
low, the clinical evidence to inform reimbursement decisions will likely need to be based on stdies
with small sample sizes. Furthermore, the understanding of novel trial designs, such as basket or
umbrella trials, as well as (statistical) methods required for robust assessment of (relative)
effectiveness is limited in this setting.

Heterogeneity: HTA agencies are concerned that patient outcomes may be different between
tumour types, and that the key clinical evidence might not be generalisable to clinical practice
because of the distribution of tumour types, including potentially unrepresented turour types, and
the unknown effect of patient characteristics (NICE, 2020c)

Next-generation sequencing (NGS): HTA bodies may require the full cost of NGS to be included in
the cost-effectiveness analysis of a specific histology independent therapy, makingthe

demonstration of value even more challenging since the healthcare system benefits of NGS are
broader than those that can be directly attributed to the therapy under assessment in question, yet its
benefit can also not be accrued without it. Furthermore, different countries have different access
levels to NGS, and this may vary even between institutions (academic vs local general hospitals),
which will also have an impact on patientd access to histology independent therapies

While not every challengementioned above may be unique to the assessment of histology
independent drugs, they coalesce in this novel class of therapies and solutions that are acceptable to
all stakeholders have yet to be found.

When NTRK inhibitorsfirst obtained breakthrough therapy designation by the FDAPriority Review
and even in some instancesPRIME designation by the EMA and Sakigake designation (innovative
pharmaceutical product) in Japan, it did so leveraging processes thatare specifically designed to:

i) expedite the development and assessment of drugs that are intended to treat a serious
condition in areas of high unmet need, and

i) i) allow for the use of preliminary clinical evidence that demonstrates substantial
improvement over available therapy on a clinically significant endpoint.

HTA bodies, however,are still in early phases of figuring out (if and) how to adapt to the challenges
posed by histology independent drugs As such,the gap between regulatory and HTA has, ireffect,
widened. While moving towards increasingly more precision medicine, of which histology
independent therapies area clear example, it is important for all stakeholders to collaborate to
ensure that efficiencies gained in the regulatory pathway arenot lost in the divide between regulatory
and HTA.

Increasing awareness is the first step
Bridging the gap between regulatory and HTA first of all requires an awareness of what histology

independent therapies entail; how these change the way patient populations and treatmentsgainst
cancer are characterised, and the specific challenges they fee when assessed for value.



Ol

The HTAexperts interviewed were largely in agreement with the statement thatdzUi f ! hf of s b m!

awareness ofhistology independent (HI) therapies is still relatively low beyond specialist oncologists,
sftfbsdifst! bTherelisalddadar anjodnt ofdoncurrencec f uxf f o! j oej wj evbm! t !
responsesthatdZNbovgbduvsfst!tipvme!if mq! j-thetapiestaindndgsui f! hf of s b m!
ejggfsfou!tub(Figuiep)mef s! hspvqgt LJ

J o uf s wjphiank ¥alietl, hogvever, on whetherdzSgulators and national HTA organisations

should come together to align on principles that support innovation and accelerate patient access by
fyqfejujoh!tuif! ef wf mpqg nBxgeds!frinoltaly, Spaimvgnd tke!Ugtepdrtad f s b qj f t LI
high levels of agreement this statement, whereas those from France, Germany and Canada were less

or not convinced. (Figure 2)
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The general awareness of HI-
therapies is still relatively low beyond
specialist oncologists, researchers
and academics.

(+)

Manufacturers should help increase
the general awareness of Hl-therapies

amongst different stakeholder groups.

(+)

Regulators and national HTA
organisations should come together
to align on principles that support

innovation and accelerate patient
access by expediting the development
and review of therapies.

FIGURE 2: AWARENESS AND PERCEIVED NEED TO ALIGN REGULATORY AND HTA PATHWAYS

When considering how alignment may look like, it is relevant to note that in Europe, regulatory
approval is doneat the European level, whereas reimbursement decisions aréor individual countries
to decide. Some interviewees suggest that the European network for HTA (EUatHTA) may
contribute to harmonising HTA across countries. Others point out that different countries in Europe
have suchfundamental different views onwhat evidenceis needed for HTA, including the
acceptability of surrogate endpoints, that this would be near impossible to achieve in the short to
medium term. For example, whileNICE inthe UK places much emphasis on health economics,
notably including quality of life and patient reported outcomes; HTA-bodies in Spain, Germany and
France largely stay away from this, considering disease progression and survival data as the main
types of evidence to inform reimbursement decisions. Industry representatives interviewed
acknowledge that there will not be a unified approach by HTA boékes soon, andtherefore the Hoor-
openeft - ! j ol ufsnt! pg! f wjvaryasrdsk cosnfries\Rathelf tharh acuniform HBA] mm!!
approach, they consider some degree of flexibility as the keyto improve the status quo.
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Evidence generation pre-HTA: changing the picture

Among the various evidentiary challenges mentioned, generatingzomparative data is perceived as

the main hurdle. Where some HTA-experts acknowledge that this is particularly complicated given

the nature of histology independent drugs, clinical experts emphasise thé is precisely their key value.
Tp!gbs-!1UB!ibt!gpdvtfelpo!hfofsbujoh!fwjefodf!gps!ijtu
g j d uatherfthian considering adaptive HTApathways for such therapies- ! bt ! sf gmf dufe! cz! fyqf s
opinion on whether dZzedicated HTA pathways are being considered for specialised, innovative

technologies like Hiu i f s b(Eigurke B).Clinical opinion, however,gq pj out ! pvu! ui f! of fel up! #di
gjduvsf!llup!sfgmfdu!uifl!lgbsbejhn!tijgu!cspvhiulbcpvu! cz

=

OO
& (v &

Dedicated HTA pathways are being
considered for specialised, innovative
technologies like Hl-therapies.

FIGURE 3: ACCEPTANCE OPEDICATEDHTA PATHWAYSFOR HISTOLOGY INDEREDENT THERAPIES

Novel types of trial designs, such as basket trialsto study the effect of one drug on a single genomic
alteration in a variety of tumour types at the same time, are one way to reflect the unique nature of
histology independent drugs. HTA experts so far have been reluctant to accept these (Figurd) and
point to the challenge of designing these basket trials a priori At present, there is noconsensus of
how to set up exploratory and confirmatory basket trials. Yet for HTAbodies this is critically
important to also allow for a better understanding of heterogeneity between tumour types.

Some experts point to using indirect comparisons that may allow to compare data from single arm
trials to other sources of data. In some countries indeed, evidence from single arm studies might be
acceptable when thenatural history of the disease iswell understood and documented, and when
this shows a high unmet need (Figure 4). Some HTAexperts interviewed also commented thatlow
patient numbers per tumour site would not necessarily be a core problemwhen there is good
knowledge of disease-prognosis of a tumour with this mutation. Particularly for new biomarkers
however such data is not readily available. Vérk needs to be done to establishthese baseline data
and the endpoints considered in such studies should move beyond response rates and include
disease progression, survival and quality of life to be accepted by HA-bodies (Figure4).

ohe.org 8
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analytic methods to reduce the uncertaintyin HTA. Thisrequires manufacturers, clinical triallists and

HTA methodologists to engage in early dialogues to agree on how tadapt the study designs, as is

increasingly common for example in the UK. It is thenon HT A-bodies to accept these types of

evidence. In the meantime, however, decision uncertainty regarding the incremental (cos)

effectiveness of histology independent therapies will remain; even a changed picture may be blurry

for a while.

Managing uncertainty post -HTA

Managed entry agreements, including conditional reimbursement, outcomebased payment, and
other risk-sharing schemes, can facilitate patient access whilst sharing financial risk and
incentivising further data collection. In the short tem, this requires less change from HTAbodies
regarding evidence requirements and various countries, e.g. France, Germanyltaly, and the UK
already have such schemes in place

HTA-experts interviewed however noted that having conditional reimbursement sciemes in place,

does not necessarily mean that these are an option for histology independent drugs (Figur®). In

France, forexampleb ! nj oj nvn! mf wf m! pg! ebub! jt! fyqfdufelup!cf!gspw
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Canada, a conditional access pathway is possible, but its usés discouraged because there are no

clear processes and protocols for executing such a scheme. HT Aexperts from France, Spain

Germany and Canada also commented that any positive recommendation, either before or after

conditional reimbursement and re-assessment, would most likely be limited to specific tumour types,

where data is most convincing; instead of granting a true histology independent gpproval as would

be the case in the UK.










































