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It is common for pharmaceutical companies to consider evidence generation as the responsibility of individual
departments (e.g., clinical development, medical affairs and health economics and outcomes research). This typically
means that evidence is generated in a sequential fashion; for example, waiting for regulatory approval before initiating
an outcomes-based study. This is a relatively risk-averse strategy that has served the industry well in generating
evidence to satisfy regulatory and reimbursement decisions, and until recently, there has been little need to improve
it.

An integrated approach to evidence planning that involves the bringing together of randomized clinical trial
(RCT)- and real-world evidence (RWE)-based approaches across all departments offers an innovative operating
model. It benefits industry by generating the RWE required to meet the increasing demands of decision makers,
and benefits patients by generating value-based outcomes that translate into clinically meaningful effects in the real
world. There are many components that can be informed by RWE when establishing an integrated evidence strategy
and optimizing evidence generation. Here, we focus on end point strategy, Phase III population identification,
RCT recruitment, patient-reported outcomes (PROs), outcome agreements and effectiveness prediction.

End point strategy

Clinical research should ultimately improve patient care. For this to be possible, trials must evaluate outcomes that
reflect real-world scenarios and address the concerns of patients, physicians and payers [1]. Pharmaceutical companies
should adopt approaches to identify end points that translate into valued outcomes that can be measured in the
real world. One way is to ensure that trials are conceived and designed with greater input from patients, caregivers,
payers and physicians, by establishing ‘priority-setting partnerships™ that enable these groups to work together to
identify and prioritize uncertainties about the effects of treatments that could be answered by research [21. Mobile
solutions, such as patient- or disease-relevant applications, can enhance patients’ experiences and improve their
outcomes, thereby capturing patient insights to better inform clinical end point selection [3].

Phase Ill population identification

The use of real-world data (RWD) to optimize trial design, particularly in assessing trial feasibility (i.e., likely patient

attrition for the suggested inclusion and exclusion criteria), is widely recognized [4,5]. More recently, sophisticated

methods to assess the impact of each trial criteria on recruitment, efficacy end points and risk have been developed, .
which could permit use of a patient population that is more representative of the real world in clinical trials withour ~ Future 7y
compromising efficacy or increasing the potential risks [6,7]. Medicine *
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RCT recruitment

RWE can be used to identify patients for potential recruitment into trials by analyzing data patterns on diagnosed
patients and applying these through predictive analytics to identify patients who are at high risk for, and could
therefore have the condition. One sponsor conducting a clinical trial in patients with a rare disease in Europe
overcame plateauing numbers of enrolled patients by collaborating with their contract research organization in a
data- and analytics-driven approach to identify target patient pools and accelerate recruitment [s].

Patient-reported outcomes

Selection and utilization of appropriate PRO measures across a development program will continue to be impor-
tant. However, an effective PRO strategy must go beyond ‘traditional’ questionnaires to assess the impact of an
intervention on key measures, particularly adherence and quality of life. It is imperative to ensure that the voice of
the patient is heard and incorporated into many aspects of evidence generation. Digital health communities present
an opportunity to tap into real-world, unguided self-reported patient narratives that can be used to evaluate whether
PRO measures truly capture the patient voice and impact of disease on health-related quality of life. One innovative
method that can help ensure this information is captured is social media listening. With the correct structure and
context, social media listening can provide insights into patient characteristics, treatment satisfaction, treatment
switching, reasons for switching and much more [9]. Studies capturing this patient-reported data can be extended
by linking data from claims and electronic medical record data systems to obtain a more complete picture [10].
Social media listening is only one option for tuning into the patient voice and validating the relevance of PROs
from a patient perspective. Information held within other health communities (such as patient networking sites,
disease-specific forums, general health forums and doctor Q&As) can be harnessed and processed using natural
language processing and machine learning tools (such as RLytics) and analytical models (such as SPEC-R), which
categorize and quantify reports regarding symptomatology and functioning [11,12].

Outcome agreements
Outcome agreements, where reimbursement of a manufacturer’s product is based at least partly on measured
patient/health system outcomes, are becoming increasingly prevalent. For example, the shift from volume- to value-
based reimbursement putin place by the Medicare Access and CHIP Reauthorization Act of 2015 replaces traditional
fee-for-service payments with a financial incentive framework that rewards for improved quality, outcomes and
costs. This has provided strong incentives for other payers, such as those in the UK, to move in the same direction.
There are several points to consider with such agreements — which outcomes are measured and how, who
measures the outcomes and where (i.e., which data source), and how is success defined? Integration of RWE early
in this process can help to address some of these questions before forming agreements, and in establishing RWE
platforms that enable patient outcomes to be measured as part of a negotiated outcome agreement.

Effectiveness prediction & optimization

Advanced analytics from RWD can help identify barriers to diagnosis, improve understanding of care pathways,
and examine patients who are receiving suboptimal care and have great needs for outcome improvement. Advanced
analytics can also support the development of predictive algorithms that identify high-value segments of a patient
population, for whom a treatment demonstrates its greatest effectiveness, or provides a strong likelihood of response
to a treatment compared with alternative treatment options. Analytics identifying such high-value subgroups of
patients can lead to screening algorithms or clinical decision support tools to help physicians identify patients on
inappropriate treatments and reduce negative outcomes. Last, bridging studies — which address questions relating to
inherent differences between clinical trial and local populations — generate RWE to demonstrate whether outcomes
observed in clinical trials can be extrapolated to the local population. This evidence helps to meet the demands of
payers and providers for local RWE around the time a product is launched [13].

Benefits & risks of an integrated approach

A new approach will always have a perceived element of risk, and there are aspects of an integrated approach
to evidence generation that may be of concern to those accustomed to the ‘traditional’ industry development
model. For example, defining a target/optimum patient population more precisely with an integrated RWE plan
can drive external pressures (e.g., payers limiting reimbursement to the ‘highest-value’ subgroups) and internal
pressures (e.g. higher price to mitigate a smaller patient population, difficulty in achieving the required net present
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value for go/no-go decisions). Compared with traditional regulatory end points, some patient-relevant disease
outcomes (e.g. PROs) will be impacted differently by treatment interventions, with potential variation between
patient cohorts — practically, this may mean a more complex and potentially less clear value proposition. There are
also challenges in balancing the different evidence requirements of payers within different countries.

However, these concerns are far outweighed by the potential benefits of an integrated approach. The early
planning and generation of evidence required by payers means the evidence required for reimbursement submission
is available without delay, and more effective clinical trial design in terms of recruiting, site feasibility and end
points will bring efficiencies in terms of time and cost. In addition, a cross-functional approach ensures the required
expertise is available at all stages of the product life cycle, and external collaborations (e.g. with digital agencies or
academia) permit access to data sources and technical, analytical and clinical expertise.

The changing external environment as a driver of an integrated approach

We have already discussed the merit of an integrated approach as a way for industry to be proactive in generating
meaningful, patient-relevant evidence. However, there are several external factors that put pressure on the function-
based approach to evidence generation, including regulatory requirements regarding RWD, payer- and patient-
relevant end points playing an increasing role in reimbursement decisions, and increasing constraints on healthcare

budgets.

Regulatory requirements

The signing of the 21st Century Cures Act mandates the US Food and Drug Administration (FDA) to create
guidance for the use of RWE to support regulatory decision-making [14]. In addition, the FDA recently issued
guidance on how it evaluates RWE in support of medical devices [15], and has also stated its plan to consider RWE
more broadly [16]. RWE is already routinely used in the EU, particularly for products already on the market and for
safety monitoring and drug utilization [17). However, the European Medicines Agency also recognizes that RWE
has great potential to support lifecycle product development and monitoring and to improve decision-making for
regulation and health technology assessment (HTA) [17]. Real-world studies may also be mandated by regulators as
a condition of market authorization.

Payer- & patient-relevant end points

HTA agencies worldwide are exploring whether RWD provide insights not captured by RCTs. Such insights can
make the difference between success and failure in patient access. For example, in June 2013, the Scottish Medicines
Consortium (SMC) rejected a new oncology product because of the lack of a sufficiently robust economic analysis,
despite one Phase II RCT demonstrating significantly longer overall survival compared with standard of care [18].
Following this, the SMC gave a positive reimbursement decision based on a revised economic model that used
RWE to demonstrate a substantial improvement in quality of life [18].

Increasing constraints on healthcare budgets

To control ever increasing healthcare budgets, there is a need to identify the value that a new medicine offers the
healthcare system. Hence, payers demand contextual evidence on the disease and its management to ensure value
in the local healthcare setting. Outcome agreements are one way of managing the risk associated with adoption of a
drug. For example, Novartis has agreed to value-based pricing for Entresto, which is influenced by the rate of heart
failure-associated hospitalization [19].

Growing evidence opportunities

The data and technology needed to address this changing external environment have previously either not been
available or have been inaccessible or difficult to work with. As rich, diverse sources of RWD become available
and accessible, and analytical tools continue to grow in power and sophistication, the opportunity to efficiently
generate the RWE needed to support improved decision-making exists [20].

Conclusion

An integrated approach to evidence generation is not a tick-box exercise; it represents a complete change in
mindset and way of working from the traditional models of evidence generation, and typifies a new way of doing
business. Establishing a cross-functional method of working and bringing together different skill sets from across
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the organization is just the first step; ensuring tangible success of the integrated model requires pharmaceutical
companies to invest in RWE activities early in the product life cycle, at risk. A successful integrated approach to
evidence planning and generation will provide decision-makers with evidence that is delivered eatlier, through more
efficient and representative studies, and better tailored to the payer, provider and patient. Ultimately, it is patients
who will benefit.
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