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Evidence generation by the pharma industry is typically sequential and siloed. While this one-size-fits-all approach
was previously adequate for regulatory decision-makers, it is no longer fit for purpose. External factors, such as
increasing regulatory requirements for real-world data (RWD), the growing role of payer- and patient-relevant
end points in reimbursement decisions and rising constraints on healthcare budgets, require a new and integrated
approach. This article builds on the previous ‘call to action’ to transform the mindset of the pharmaceutical industry
in utilizing real-world evidence (RWE) [1] by presenting an evidence-powered operating framework (EPOF) for
applying an integrated evidence generation strategy within a pharma organization.

Improved & earlier use of RWE requires an integrated approach
In a 2018 benchmarking survey within pharma, executive leadership teams stated that the importance of RWE as
part of their organization’s strategy will increase dramatically in the next 2 years [2]. This is reflected in 90% of
companies making major RWE investments across the entire product life cycle in the hope of potentially achieving
cost savings and efficiencies [2]. Indeed, a shift in focus for application of RWE to optimize trial design and execution,
value-based contracts and support regulatory submissions/label expansions is expected (in addition to common
current uses, for example, evidence of burden of disease, patient safety and treatment effects in subpopulations).
These trends are challenging pharma’s traditional operating model to drive earlier use of RWE in the product life
cycle. This is justified by the fact that seven in ten clinical trials are hit by enrollment snags, and every additional
week spent getting to market accounts for a loss of US$300,000 in sales [3]. Furthermore, in response to increasing
regulatory interest in, and use of, RWE for decision-making by the US FDA [4,5], EMA [6,7] and China’s Center
for Drug Evaluation [8], some companies have made large investments as part of their strategy to access RWD
and to generate RWE. For instance, in 2015, Novartis initiated a feasibility assessment to gauge interest from
leading rheumatology experts in cocreating a European research collaboration network to collect patient data on
spondyloarthritides (SpA). The EuroSpA research collaboration network of 16 independent registries from across
16 countries was subsequently formed [9]. Through a coordinating center that leads and oversees the research
and collaborative efforts, researchers are able to share data and technical and clinical expertise, thus creating the
infrastructure to conduct studies on a large population of approximately 63,000 patients (as of the end of 2017) who
are receiving disease-modifying antirheumatic drugs and biologics [10]. This collaboration thereby enables deeper
clinical insights to be provided and enhances patient research capabilities in the real-world setting. In addition,
Novartis is a contributor to the Innovative Medicines Initiative’s Electronic Health Data in a European Network
project, which aims to make large-scale analysis of health data from approximately 100 million EU citizens a reality
by building a federated data network of 22 partners from across 12 countries [11].
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Figure 1. Evidence-powered operating framework: closing the gap between research, clinical, market access and commercial insights.

In a previous publication [1], I outlined a strategy for an integrated approach to evidence generation, utilizing
RWE to support activities across the product life cycle and among multiple internal functions in order to satisfy
the myriad of external stakeholder needs more effectively. Several individual concepts that can be informed
by RWE when establishing an integrated evidence strategy were proposed, including end point strategy, Phase III
population identification, randomized controlled trial recruitment, patient-reported outcomes, outcome agreements
and effectiveness prediction. While concepts can often be interesting and compelling, they can be difficult to put
into action without concrete direction and context. What is needed is a framework, EPOF, for applying an evidence
generation strategy that is developed in a truly integrated way within a pharma organization.

EPOF consists of seven pillars
EPOF aims to close the gap that typically exists between research, clinical development, market access and
commercial insights (Figure 1). For example, while RWE is commonly applied to ascertain patient insights (e.g., to
validate and to inform patient-centric end points/outcomes) and to inform commercial strategies (e.g., to secure
market access), its applications can be expanded to preclinical and clinical research (e.g., to enhance productivity
though precise target and patient cohort identification), and optimization of trial design and execution (e.g., by
identifying potential patients and study sites). Each of these pillars is associated with a natural organizational
function to ensure excellence in evidence delivery across the entirety of a product’s life cycle. Application of the
framework across these pillars will help to ensure that evidence strategy and decision-making are optimized through
use of RWE, patients are put first in evidence planning, activities are evidence-based and resource-efficient, and a
competitive edge over other products is identified.

EPOF may be associated with significant efficiency savings for pharma
There is vast scope for cost savings associated with increasing the efficiency of the pharma development and
commercialization pathway; a report in 2016 estimated that pharma companies could save US$1 billion per year
through the use of RWE [12]. The most successful companies have used RWE platforms to realize substantial value
across the product life cycle. For this reason, a framework such as EPOF could help to realize these cost savings
because many of the projected cost measures map onto the proposed EPOF pillars (Figure 2); indeed, there are
examples of companies realizing and maintaining substantial value across the product life cycle through using
integrated evidence-generation frameworks such as EPOF [12]. Several examples from Novartis demonstrate an
attempt to streamline an operation that spends more than US$5 billion per year on developing new drugs [3]. For
example, through a partnership with TriNetX (a global health research network), Novartis has been able to utilize a
cloud-based platform to conduct state-of-the-art analytics on RWD obtained from contract research organizations,
healthcare organizations and data partners to conduct early feasibility analyses on over 150 clinical trial protocols
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Figure 2. Evidence-powered operating framework provides a tangible approach to realize potential cost savings
through the application of real-world evidence.

across multiple disease areas since 2018 [13]. These feasibility analyses are likely to lead to increased probabilities
of trial success, shorter recruitment times and higher relevance of trial populations from a regulatory and access
perspective. Additionally, through observing how aviation and power companies use technology-based ‘crisis centers’
to prevent failures and blackouts, Novartis developed a global surveillance hub to map and to monitor its network
of 500 clinical trials across 70 countries, to predict and to rectify potential problems on a minute-by-minute basis.
With this approach, Novartis plans to reduce time to enrollment by as much as 15% [3]. Finally, there are several
examples where RWE has been pivotal to successful regulatory decisions on initial authorization or indication
extension (i.e., beyond traditional safety signal evaluation, risk management and benefit–risk evaluation) [7]. In one
such example for Kymriah R©, RWE was used to confirm and contextualize the response rate observed in a single-arm
trial of adults with relapsed or refractory diffuse large B-cell lymphoma [7]. RWE was considered acceptable and
sufficient in this case because diffuse large B-cell lymphoma is a rare disease, the unmet need for patients was
significant, and an randomized controlled trial was not feasible [7].

Recommendations & insights
Significant savings can be realized through the strategic use of RWE through, for example, early identification of
target populations and end points/outcomes, feasibility studies to refine trial criteria to increase their probability of
success, strategic selection of sites that can deliver successful patient enrollment, innovative trial designs (e.g., cluster
randomization, use of external controls and bridging studies) and securing optimal reimbursement conditions.
Although this requires an upfront investment in data and infrastructure that will mean the initial net savings will
admittedly be reduced, strategic use of RWE will ultimately allow us to make better decisions and ignoring the
full range of opportunities that applying RWE provides is a strategic disadvantage. To take full advantage of the
RWE opportunities for efficiency gains and informed decision-making, a framework such as EPOF is needed.
Successful implementation of such frameworks will require close collaboration between multiple functions and
strong leadership, which together will help to drive a change in mindset toward integrating RWE into the internal
life cycle.

Conclusion
Never have external pressures been so high for the pharma industry to continue to innovate without increasing
drug prices. The tendency for pharma to respond by continuing to cut costs is a self-limiting approach; the real
goal is to improve efficiency and productivity, with RWE as an enabler. While large upfront investments may be
of concern to some pharma executive leadership teams, they are indeed needed to remain ahead of the curve in an
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increasingly demanding healthcare system, to generate meaningful evidence that meets stakeholder needs and to
realize efficiency savings. These savings may be difficult to quantify and might not reach the predicted US$1 billion
per year but are likely to be substantial enough to warrant action. Pharma companies must invest and implement
new operating models and frameworks, such as EPOF, to drive an integrated approach to evidence generation
across the entire product life cycle. This approach is a complete shift in the mindset of how evidence should be
generated and is the new way of doing business.

Financial & competing interests disclosure

Development of this editorial was funded by Novartis Pharma AG. M Olson is an employee of Novartis Pharma AG. The author

has no other relevant affiliations or financial involvement with any organization or entity with a financial interest in or financial

conflict with the subject matter or materials discussed in the manuscript apart from those disclosed.

Medical writing support was provided by Carly Sellick of PharmaGenesis London, London, UK, with funding from Novartis

Pharma AG. The manuscript was developed with valuable input from Adrian Cassidy (Novartis Pharma AG, Basel, Switzerland) and

Kris Kahler (Novartis Pharma Corp., NJ, USA).

Open access

This work is licensed under the Attribution-NonCommercial-NoDerivatives 4.0 Unported License. To view a copy of this license,

visit http://creativecommons.org/licenses/by-nc-nd/4.0/

References
1. Olson MS. Developing an integrated strategy for evidence generation. J. Comp. Eff. Res. 7(1), 5–9 (2018).

2. Deloitte Insights. Mission critical: biopharma companies are accelerating real-world evidence adoption, investment, and
application (2018). https:
//www2.deloitte.com/content/dam/insights/us/articles/4354 Real-World-Evidence/DI Real-World-Evidence.pdf

3. Paton J, Lauerman J. Big Pharma’s drug studies are getting a NASA-style makeover. Bloomberg (2019).
https://www.bloomberg.com/news/articles/2019-01-25/big-pharma-s-drug-studies-are-getting-a-nasa-style-makeover

4. Corrigan-Curay J. Real world evidence: a path forward. US Food and Drug Administration (2017).
https://healthpolicy.duke.edu/sites/default/files/atoms/f iles/rwe fda slide deck 2017 09 13.pdf

5. Silverman B. A baker’s dozen of US FDA efficacy approvals using real world evidence. Pharma Intelligence Pink Sheet (2018). https:
//pink.pharmaintelligence.informa.com/PS123648/A-Bakers-Dozen-Of-US-FDA-Efficacy-Approvals-Using-Real-World-Evidence

6. Moseley J. Regulatory perspective on real world evidence (RWE) in scientific advice. European Medicines Agency (2018).
https://www.ema.europa.eu/en/documents/presentation/presentation-regulatory-perspective-real-world-evidence-rwe-scientif ic-advice-
emas-pcwp-hcpwp-joint en.pdf

7. Cave A, Kurz X, Arlett P. Real-world data for regulatory decision making: challenges and possible solutions for Europe. Clin. Pharmacol.
Ther. 106(1), 36–39 (2019).

8. Key considerations in using real-world evidence to support drug development. China Center for Drug Evaluation (2019).
https://www.accestra.com/2019/06/12/an-important-step-for-rwe-in-china-china-cde-published-the-draft-key-considerations-in-usi
ng-real-world-evidence-to-support-drug-development/

9. The EuroSpA Research Collaboration Network (2019). https://eurospa.eu/

10. Hetland ML, Østergaard MS, Askling J et al. Commonalities and differences in data collection across European spondyloarthritis
registries. Ann. Rheum. Dis. 76(Suppl. 2), 656–657 (2017).

11. Electronic Health Data in a European Network (2019). https://www.ehden.eu/consortium-partners/

12. QuintilesIMS. Breaking new ground with RWE: how some pharmacos are poised to realize a $1 billion opportunity (2018).
https://www.iqvia.com/-/media/quintilesims/pdf s/qims breaking new ground with rwe whitepaper.pdf

13. TriNetX executes agreement to revolutionize clinical trial design to enhance and accelerate the development of new
drugs (2016). https://www.trinetx.com/trinetx-executes-agreement-to-revolutionize-clinical-trial-design-to-enhance-and-accelerate-th
e-development-of -new-drugs/

82 J. Comp. Eff. Res. (2020) 9(2) future science group

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www..deloitte.com/content/dam/insights/us/articles/4354_Real-World-Evidence/DI_Real-World-Evidence.pdf
https://www.bloomberg.com/news/articles/2019-01-25/big-pharma-s-drug-studies-are-getting-a-nasa-style-makeover
https://healthpolicy.duke.edu/sites/default/files/atoms/files/rwe_fda_slide_deck_2017_09_13.pdf
https://pink.pharmaintelligence.informa.com/PS123648/A-Bakers-Dozen-Of-US-FDA-Efficacy-Approvals-Using-Real-World-Evidence
https://www.ema.europa.eu/en/documents/presentation/presentation-regulatory-perspective-real-world-evidence-rwe-scientific-advice-emas-pcwp-hcpwp-joint_en.pdf
https://www.accestra.com/2019/06/12/an-important-step-for-rwe-in-china-china-cde-published-the-draft-key-considerations-in-using-real-world-evidence-to-support-drug-development/
https://www.eurospa.eu/
https://www.ehden.eu/consortium-partners/
https://www.iqvia.com/-/media/quintilesims/pdfs/qims_breaking_new_ground_with_rwe_whitepaper.pdf
https://www.trinetx.com/trinetx-executes-agreement-to-revolutionize-clinical-trial-design-to-enhance-and-accelerate-the-development-of-new-drugs/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


