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Innovation translation – what is the issue?
Historically, randomized controlled trials (RCTs) have been considered the ‘gold standard’ data source for regu-
latory approval. However, RCTs traditionally do not provide pragmatic evidence for how innovations are used or
implemented in real-world clinical practice. This means that there is often a gulf of up to 17 years between the
publication of evidence and its application in routine clinical settings [1]. Even then, only about 14% of clinical
innovations are estimated to enter routine practice [2,3].

The impact of this is often shouldered by those we aim to serve – the patients. Even in developed nations such as
the USA, patients may be receiving as little as half the recommended care for their condition [4]. A new approach
is urgently needed to bridge this translational gap – one that addresses implementation early to ensure the timely
access and uptake of new interventions.

‘The valley of death’
A 2019 Swiss Academy of Medical Science bulletin addressed the enormous rift between the discovery and approval
of innovative medical therapies and their widespread adoption into clinical practice. The report termed this gap
‘the valley of death’ [5]. Even well-conducted studies of proven therapies need to cross the wasteland between clinical
trials and real-world settings to guarantee successful implementation.

One example is the heart failure (HF) drug sacubitril/valsartan (Entresto). The PARADIGM-HF trial was the
largest HF study ever conducted and was lauded as an exemplary RCT. Sacubitril/valsartan treatment showed a
clear benefit over standard therapy in reducing the risk of cardiovascular death and hospitalization. Additionally, US
clinical guidelines released by the American College of Cardiology recommended sacubitril/valsartan as standard
of care for HF with reduced ejection fraction as an alternative to angiotensin-converting enzyme inhibitors
or angiotensin receptor blockers [6]. Nevertheless, its clinical adoption was much slower than predicted, which
highlighted the fact that RCTs with definitive clinical evidence resulting in marketing authorization do not provide
sufficient evidence for rapid and broad implementation into healthcare systems.

Introducing a new therapy into clinical practice is challenging, even for experienced clinicians. Many will not
prescribe new products unless they see the research as relevant and within the context of their practice. In the
case of sacubitril/valsartan, several clinical and nonclinical barriers hampered uptake. Barriers to implementation
included the lack of awareness amongst clinicians around the use of this novel product, a reluctance to switch the
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treatment of patients who were stable on older therapies and concerns regarding potential long-term side-effects.
These issues were compounded by delays in payer-reimbursement deals [7].

How can implementation science bridge the gap?
Implementation science is “the scientific study of methods to promote the systematic uptake of research findings and other
evidence-based practices into routine practice, and, to therefore improve the quality and effectiveness of health services and
care” [8]. Implementation science is distinct from real-world evidence or pragmatic trial models.

The COVID-19 pandemic has provided a reminder of the importance of implementation science. Clinical trials
of vaccine candidates progressed with historic speed and efficiency but considerations about implementation did
not keep pace, leading to rollouts that were fractured along socioeconomic and demographic lines. The Pfizer-
BioNTech COVID-19 vaccine was the first to be approved, but the requirement for ultra-cold (−70◦C) storage
made distribution complex. Research related to the associated costs, feasibility and adoption of ultra-cold storage
was not performed, missing an opportunity to investigate solutions for implementation. Data were subsequently
released showing that the undiluted COVID-19 vaccine could be stored at standard freezer temperatures (−20◦C)
for up to 2 weeks [9].

Pragmatic trials, which undertake scientific evaluation of the effectiveness, acceptability, appropriateness, fidelity,
cost or coverage of an intervention in a real-world setting, have gained traction in recent years. Implementation
science goes one step further, revisiting these metrics to evaluate how and why an intervention succeeds or fails in
a specific context and identifying optimal approaches for particular healthcare systems. Research questions should
be framed based on needs identified by stakeholders within healthcare systems (e.g. payers, policymakers and
clinicians) in collaboration with industry.

Implementation science was born out of the demand for more evidence-based knowledge on how implementation
is achieved in healthcare systems. In its early forms it was empirically driven, but over the past decade an increasing
number of implementation science theories, models and frameworks have been developed with three overarching
aims [10]:

• To describe and/or guide the translation of research findings into routine clinical practice.
• To understand and/or explain factors that exert a positive or negative effect on implementation outcomes.
• To evaluate implementation studies, to include levels of uptake, integration and sustainability.

Implementation science has since gained traction worldwide as a valuable scientific approach; however, it has not
yet been broadly adopted by industry. Early incorporation of implementation science into a development program
has the potential to reduce the time from launch of a drug and initial patient access to its widespread use. Without
implementation science, we are likely to encounter reduced access to and slow uptake of healthcare innovations,
as was seen with sacubitril/valsartan. Today’s healthcare systems, clinicians and patients deserve earlier and more
active work in this area.

Why should the pharmaceutical industry embrace implementation science?
Investing in implementation science can address practical questions for healthcare system stakeholders, lead to
improvements in policy design, health management and service delivery and empower communities and beneficia-
ries [11]. If we truly wish to serve patient needs, it is the optimal course of action.

Drug development is hugely expensive, costing approximately US$1 billion per approved drug [12]. Although
implementation is as relevant to healthcare delivery as safety and efficacy, it is typically addressed by investigator-
initiated trials and real-world evidence studies in the 5 years after regulatory approval and access authorization,
resulting in delayed answers to key questions by healthcare system stakeholders and challenges to patient access.
Applying implementation science early in the pipeline can increase cost–effectiveness by both reducing the time
from drug discovery to routine clinical use and allowing us to understand and address barriers to adoption early.
This demonstrates the cost to the system of one implementation strategy over another, highlighting that the value
of a new medical innovation goes beyond clinical benefit.

Why should governments/healthcare systems embrace implementation science & partner
with industry?
These cost savings would be a boon to healthcare systems that, regardless of the payer model, are under rising
pressure to increase efficiency and return on investment [13]. Designing studies and testing implementation strategies
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to overcome translational barriers will improve the uptake of a product. This, in turn, will maximize value for
patients, healthcare systems and regulatory bodies.

For example, Novartis has partnered with the UK National Health Service to accelerate the uptake of a new
therapy, inclisiran (Leqvio) and reduce the health and economic burden of atherosclerotic cardiovascular disease.
Through the evaluation of implementation strategies, this partnership aims to improve the scale and efficiency of
manufacturing and establish an efficient clinical trial platform for a widespread disease [14]. If this is successful, it
could pave the way for improved early collaboration between industry and healthcare systems.

Recommendations & insights
Several recommendations for the adoption of implementation science by industry have been made [3,15].

• Implementation science has great potential for improving patient care and must be treated as an integral
component of the development process.

• Industry needs to be adept at changing and embracing new skills, knowledge and capabilities. The ideal research
team is multidisciplinary, aligning the skills of implementation scientists with those of other stakeholders,
including policy- and decision-makers.

• Implementation scientists should feed into study design early in Phase II and Phase III clinical research to ensure
that implementation outcomes are incorporated and that implementation evidence is available for launch.

• Different methodologies need to be embraced to test, document and analyze medical innovations and implemen-
tation strategies in local contexts. These should consider the balance of rigor versus usefulness of the research,
context-specific problem-solving versus generalizable knowledge and the right incentives for those responsible
for implementing healthcare.

• An improved understanding of the complexity of healthcare systems and the formation of solid partnerships
with stakeholders is also required to facilitate shared decision-making.

• Reliable and sustainable funding mechanisms must be established for implementation science projects, and
routine economic evaluation of related strategies should be undertaken.

Conclusion
The incorporation of implementation science into clinical development programs is not a ‘box-ticking’ exercise; it
represents a change in mindset and a departure from the traditional models of drug development.

Industry needs to embed implementation science into clinical development teams and create a distinct discipline
that crosses clinical, market access, medical affairs and commercial functions and interacts directly with healthcare
systems and their decision-makers. Different functions within industry typically work in siloes; although efforts are
being made across the leading organizations to improve synergies between these groups, more effort is needed to
ensure collaborative implementation science.

There may be concerns about investment in this unknown territory. However, these concerns are far outweighed
by the potential benefits that implementation science can confer, including the sustained uptake of new interven-
tions. There are several benefits to collaborations between industry and healthcare systems. The primary aim of
these partnerships is to improve patient access to novel therapies, ultimately leading to improved patient outcomes.
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5. Scheidegger D. Medizinischer Fortschritt: Warum verläuft die Translation biologischer Erkenntnisse in neue Therapien so
schleppend? SAMW Bulletin 3, 1–2 (2019).

• This editorial outlines the problems associated with the translation of biological research.

6. Yancy CW, Jessup M, Bozkurt B et al. 2017 ACC/AHA/HFSA focused update of the 2013 ACCF/AHA guideline for the management
of heart failure: a report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines
and the Heart Failure Society of America. J. Am. Coll. Cardiol. 70(6), 776–803 (2017).

7. Sauer AJ, Cole R, Jensen BC et al. Practical guidance on the use of sacubitril/valsartan for heart failure. Heart Fail. Rev. 24(2), 167–176
(2019).

8. Eccles MP, Mittman BS. Welcome to Implementation Science. Implement. Sci. 1(1), 1 (2006).

9. Coronavirus (COVID-19) update: FDA allows more flexible storage, transportation conditions for Pfizer-BioNTech COVID-19 vaccine
(2021). www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-allows-more-flexible-storage-transportation
-conditions-pf izer

10. Nilsen P. Making sense of implementation theories, models and frameworks. Implement. Sci. 10(1), 53 (2015).

• Provides a comprehensive discussion of the theoretical approaches used in implementation science.

11. Theobald S, Brandes N, Gyapong M et al. Implementation research: new imperatives and opportunities in global health. Lancet
392(10160), 2214–2228 (2018).

• Paper highlights the opportunities for implementation as part of a call to action to accelerate efforts to bridge the gap between
research, policy and practice.

12. Wouters OJ, Mckee M, Luyten J. Estimated research and development investment needed to bring a new medicine to market,
2009–2018. JAMA 323(9), 844–853 (2020).

13. Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and cost. Health Aff. (Millwood) 27(3), 759–769 (2008).

14. UKDepartment of Health and Social Care NE. New heart disease drug to be made available for NHS patients. (2020).
www.gov.uk/government/news/new-heart-disease-drug-to-be-made-available-for-nhs-patients#:∼:
text=The%20yet%20to%20be%20approved,to%20start%20later%20this%20year

15. Smith JD, Hasan M. Quantitative approaches for the evaluation of implementation research studies. Psychiatry Res. 283, 112521 (2020).

• Provides recommendations for the adoption and evaluation of implementation science.

642 J. Comp. Eff. Res. (2022) 11(9) future science group

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-allows-more-flexible-storage-transportation-conditions-pfizer
https://www.gov.uk/government/news/new-heart-disease-drug-to-be-made-available-for-nhs-patients#:~:text=The%20yet%20to%20be%20approved,to%20start%20later%20this%20year


<<
  /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


