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Take-home message: This paper discusses how to restructure the process of clinicatatese

maximize the potential of precision medicine.

Plain language summary: European bodies need to be proactive if precision medidodé&come
areality. This paper proposes changing the architecture of cliresalarch to maximize the benefit

of scientific advances for patients and provide economic ibéndiealth care services.
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ABSTRACT

Maximizing the potential of precision medicine for patients andtineare services is a major
societal challenge. It requires a holistic approach to the develofietrapeutic strategies and
a re-thinking of the entire process, including the role of the respestiakeholders and the way
they interact, from the early steps of drug development to accassliife. First, the new
technologies that inform us about the biology of the disease and enable better tscliaenfor

a reversal of théprotocols search patiefiteapproach, to‘patients searching (the best possible)
treatments and protocdlsSecond, new drugs reaching the market is not an end but a start.
Information that is critical for the integration of new treatits in daily practice needs to be
collected and analyzed to optimize the use of resources and epatient benefits. Optimal
dose, sequence, combination and duration of treatments as weladsvaliies of biomarkers and
their clinical utility all represent crucial pieces of inforioatnot only for patients and doctors, but
also for health care systems facing complex decisions on reimburssamiestcess. The gap that
currently exists between market approval and real-life clificadtice, and that is not addressed
by the commercial sector, requires a new infrastructure for appiecht research which needs
to be fully integrated into the cycle of drug development, market appaodatlinical application.
This process needs to be re-engineered in a such a waytthigtserves the needs of patients and

generates the data needed to inform clinical practice.

Abstract word count: 254 words
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1. Rationalefor change

An unprecdented spd in the growth of knowledge, combined with the aghility of large
prospective cohorts and tleenegence of new technologies, is enabling effective validatfon o
therapeutic targets and pharmacogenoﬂi(wer the last few yesyenmpiric drugdevelopment

in asinge clinically and patodogically defined @sease habeen challengedby the identification

of molecularly or genetically defined subsefspaients amenable to targeted treatments. In the
cancer field, “histology agnostic trials” testing new drugs aimed at molecular targets rather than at
the same tumor are already part of the clinical research Epelsieading to registration of new

agents based on molecular featms

Taking the full regulatory and scientific @nanment iio account is critical. The first necessity
is to develop a diferentframewolk, where more refined patient stratification and individead

effective care, rather thanudydewelopment, areat the center of the procﬁs

Patients must remain the focus throughout the discoverygmoatilst the regulatory framework

for testing new interventions in a robust and meaningful way isited.

Patients’ needs are multiple; most commonly they do not depend on &ingle intervention ad are
likely to change with the natural history of the dised3erefore, the concept that therapeutic
interventions are developed with the sole purpdsearketaccess notanticipating any questions
beyadregistration / market authorizatiemeedgo berevisited. This new approach should cover
not only pharmaceuticals, but also other modalities, sushir@ery, diagnostics and screening.
Similarly, questions surrounding the sequence andbowtions of multiple therapeutic
interventions nedto be addressed to rationalize ingmenation of agents and better understand
their value in the therapeutic armamentarium. Typicallth@lse questions are addressed by the
non-commercial sector through applied clinical research. Atftarket authorization, long-term
safety and effectiveness in broader patient populatme to be monitoreﬂ Regulatory

agencies are already beginning to require such infdmnﬁt
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Taken together, these consideratidnghlight the ned for a profound transfanaion in the
dewelopment cgle of any therapeutic intervention and for a departure fragrcdmfort zone

within which many stakeholders now opeﬁ\e

The current regulatory framework has resulted in a dramatic inciredlse cost of conducting
randomized clinical trials, without increasing patién&afetyﬁ Investigator-led trials are
increasingly difficult to conduct and the number of new interventionwedlsas of optimized
therapeutic strategies that can be tested has decreased diymahisadevelopment represents a
major threat to our health care system. At present, researcltpiotre written to fit existing
rules for drug development rather than in the iesérof finding the best solution for
stakeholders. This must change and change soon. There ist elddence supporting the
implementation of streamlined applied clinical rasd, but still much uncertainty as to
whether it will be embraced by all stakeholdersu3hit is vital that Regulatory Authorities
but also Health Technology Assessment (HTA) bodiagage with the non-commercial

sector over the disruptive knowledge that accomgmthe advent of precision medicine.

Thefollowing principles under pin the strategy proposed by the BioMed Alliance:

e Patients have the right to benefit from the latest sciemtificoveries and to be treated
according to the highest level of clinical evidence. Technetogillowing the
stratification of patients according to biological/genetic featsteould lead us to
change our models: from “drug protocols looking for patientsto (fully
biologically/genetially characterized) “patients looking for matching protocb
Thus truly placing patients at the center of the researchdanelopment (R&D)
process.

e Patients should also be informed better about the value of clinaaland be more

involved in trial design and the choice of primary outcomes.
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¢ New solutions are needed for optimal benchmarking of emerging technologiss a
and within a class of ags. The concept of “one intervention, one target, one
protocol’ is no longer the way forwalﬂ

e Key questions anticipating real-life implementation of newrirgetions need to be

addressed early on, i.e. combinations, duration of treatments, long-texty isaf

patients with multi-morbidity and/or polypharmacy é“&z These types of questions

are crucial not only for patients, but also for HTA bodies and pﬁers

e Long-term toxicity monitoring of mechanism-based therapies neexddend beyond
registration into real life for a prolonged period. There should be amoont between
drug development, regulatory assessment, clinical research, and appliedl cl
research.

e Trial endpoints should take into consideration outcomes that reflectiedds and

priorities of patients (not just of regulat

2. Infrastructural gaps

There is much room for improvement in the process of bringin@testiscience to patients, while
taking into account their priorities such as quality of.lileoo often, regulatory agencies,
governments and funding agencies do not encourage theaimdegof research into care and vice
versa. Similarly, the pharmaceutical drug development proesains protected during the
competitive phase, placing drug development prioribefore public health issues when the
continuum of care would require early consideration of thesees, a broader view and a more
comprehensive approach. While continuing to preserve the interestedwlaieall stakeholders, a

substantial waste of knowledge and resources must be avoided.
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Thefollowing principles under pin the strategy proposed by the BioMed Alliance:

e There needs to be an integrated pan-European infrastructure to suppgse tbe
patient data for health research. Such a system circumvenip#rese of active long-
term follow up (and thus, allows adequate assessment of safetysireffectiveness
of interventions) and provides information that is accessible for independe
assessment by health authorities and the public. Independent dat& ¢ef., via
electronic patient records) for all types of clinical, biologiaad imaging data,
alongside biomarker test results, all therapies received, and agem critical for
the affordable implementation and validation of statéhe-art precision medicine.

e Traditionally HTA bodies and payers base their decisions on drug development
research, which remains relatively artificial (often studyinghly selected patient
populations and providing only short-term safety and efficacy data). We tngue
infrastructures such as a clinical population-based registry wouldv athe
recruitment of patients into clinical trials directly frominatal services, better

reflecting real life and providing long-term safety data andparative effectiveness

datﬂ

3. Conceptual changes are needed

Drug development protocols are usually written with the aim afjbrg a new agent to the market
for a very specific clinical situation. They do not test diptimal integration of a new drug into
existing therapeutic strategies, such as how to carbeatment, in which sequence, and for how
long. While short-term regulatory trials are needed to detradagherapeutic benefit, they may not
address real-life issues (such as those arising fromsdigeagression) and may fail to capture rare

or delayed safety outcomes arising from drug exposure.
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There is, thus, a missing link between regulatory tdald health care systems. Implementing
applied clinical research to address this missingrinist be considergd| An example can be the
advent of immuno-oncology, as no information is availabléhenoptimal duration of treatment
with so called “check-point inhibitors, despite their costs and potential long-term side effEhtse
solutions will help place the continuum of drug development for optimagrgaticcess at the
forefront of clinical trials and will enable applied clinical ras# in real life. Tailor-made solutions
could open doors to integration with population-based registries, reducirsgarabtallowing

investigator-initiated and patient-centered assessment of relevieagigbtc interventions.

4. Defined objectives

Two major issues that need to be addressed at Eurdgesinn order to achieve a successful

transition to precision medicine are:

e The establishment of Europe-wide clinical population-based registxieich will
provide the infrastructure for patieogntered, affordable, real-life testing of new and
repositioned treatment strategies.

e Optimizing treatment in real life based on robust evidence, takiogaccount key
patient-centered questions for real-life implementation such asamiose, duration,

sequence, combination, and quality of life.

For any transition to succeed, a balance must be found letiveanterests and needs of all

stakeholders:

a) Patient triage (molecular/genetic screening) and trial acaeademia in partnership

with pharma, biotech, diagnostics etc.

b) Drug development: industry in partnership with researchers, medicaissqgatient

organizations and relevant agencies.
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c) Therapeutic optimization led by the non-commercial sector:essidin partnership

with HTA and payers.

d) Real-life implementation and long-term monitoring of treatmerdsbig the non-

commercial sector: academia in partnership with registries, HTA and payers.

A major transformation of clinical research, building twe strengths and complementarity of
stakeholders working alongside new business models, mtsthled in order to make the above

possible, notably developing strategies for chronic diseases.

5. Avison for thefuture

We strongly advocate that both R&D in health care and itdatgy framework need to involve all

stakeholders.

Widespread availability of imaging, molecular, genetid aiochemical biomarkers derived from
prospective cohorts and patients’ medical records is necessary to refine patient selection to clinical
trials. A European-wide infrastructure that allows patidentification and affordable long-term
follow up, for instance via their electronic medical records, is essential to the practice of “intelligent”

and sustainable health care.

The model we propose would be patient-centered (as fzatvenld gain access to the most suitable
treatment) and would optimize the understanding of pettef recurrence or failure, informing

investment in new R&D strategies.

It is critical that patient information for health research aiobd from databases that are curated
and constantly updated. The existence of such infrastructauie &llow not only optimal selection
of patients in clinical trials, but also enable long-terofiofv-up of all patients as well as

benchmarking of clinical research in real life with no Iossotkmw-uﬂ
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It is urgent that European bodies that have the captciyimulate such changes get their acts
together if we want to make precision medicine a viapten, rather than a chance happening that

generates false hope for patients and the scientific corymuni

We propose to re-discuss the architecture of the process of ctesealrch and explore the design
and maintenance of clinical outcome-focused systemghwiave anticipated real-life questions
early on in their development. Such a change in architeistaeeded, not only for maximizing the
potential of scientific advances for individual patiertst also for bringing economic benefit to
health care services through the ability to target new aadlestied treatment to those who are

certain to benefit from it.
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