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Advanced Analytics Promises To Transform R&D

Implementation and application of  healthcare today faces extraordinary challenges with aging populations, the increasing 
burdens of  chronic diseases, and growth in patient expectations and needs have escalated There are new demands on 
innovation as health system accountability practices places increased scrutiny on efficacy and pricing. At the same time, we
are witnessing an unprecedented explosion of  breakthroughs in science and technology which is redefining society and the
practice of  medicine commensurate with such demands.

These changes have profound implications for bio-
pharmaceutical research and development. Today’s clinical 
environment is evolving rapidly with the emergence of  
personalized medicine and artificial intelligence. Bio-
pharmaceutical R&D is a series of  high-risk, high-
investment decisions and the industry is facing a 
productivity challenge in terms of  identifying, testing, and 
bringing new drugs to market, especially in the context of  
the highly innovative therapies we seek today. 

The R&D productivity challenge

The Tufts Center for the Study of  Drug Development 
maintains that the average pre-tax cost of  each new 
prescription drug is estimated to be almost $2.6 billion. 
The issue is that R&D expenditures have been increasing 
while drug approvals have largely been in decline for 
almost 50 years contrary to public perception. According 
to Kate Smietana, et al. (2015, 2016) the high failure rates 
for new molecular entities was the single largest driver 
behind the costs of  launching a successful drug. At the 
same time, according to Myoung Cha, et al.(2016) revealed 
the revenue potential of  new compounds are often 
exaggerated: an analysis found that 43 percent of  
consensus forecasts over-estimated actual revenues by 
more than 40 percent!

The democratization of  technologies, such as the new 
gene-editing technology CRISPR, are opening up a new era
of  precision and personalized medicine, but also concerns 
about bolder forms of  human engineering. Yet, the cost of
developing new drugs continues to challenge the industry 
and the long-term R&D productivity is growing. Realizing 
the possibilities of  the genomic revolution has required 

considerable initial investment to translate leads and 
potential into effective treatments according to Colbaugh, 
R., at al (2017) . Moreover, the technology has generated an 
explosion of  information, presenting a new set of  
challenges. 

The Advanced Analytics Opportunity

We are witness to the simultaneous maturing of  
numerous breakthrough technologies - genomics, 
nanotechnology, sensors and the 'Internet of  Things,' big 
data and advanced analytics among others – that is 
unprecedented in human history. Within bio-
pharmaceutical R&D, advanced analytics presents the 
opportunity to ensure better diagnosis and outcomes for 
patients via targeted therapies; significantly reducing the 
cost of  drug development; and accelerate cycle times to get
treatments to patients faster and enhanced success.

Advanced analytics promises to transform bio-
pharmaceutical R&D and the wider healthcare landscape 
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more generally. For example, predictive analytics of  
biological processes and new molecular entities promises to
become widespread as a result of  R&D organizations using
more diverse sets of  molecular and open clinical data. This 
is having a profound effect on our ability to identify 
molecules with the highest probability of  successful 
development and to identify ineffective modalities earlier. 
Clinical trials are harvesting “live” data using a diverse 
ecosystem of  sensors and patient wearables to rapidly and 
safely identify operational signals requiring action, thus 
reducing costly delays. Open data shared across an 
ecosystem of  pharmaceutical companies, academia and 
contract research organizations, while not without 
challenges, is speeding analysis and value generation. Data 
protection is, at the moment, uncoordinated, with 
uncertain consequences for how patient and public data is 
used in research. Compatibility of  data usage is essential 
for development and testing of  treatments and 
technologies.

Institute for Advanced Analytics' vision for the future

As we look toward the future of  R&D, we glimpse an 
entirely new vista: a world where drug discovery is driven 
by machine learning and advanced analytics mining large 
data sets, enabling us to understand and visualize 
interaction with targets and to predict in silico a molecule’s 
likelihood of  success. Among many other innovations, we 
will see mainstream use of  real-world evidence to 
demonstrate the efficacy, safety, and measurable outcomes.

Evidence-based medicine aims to use the results of  
population-based data for decision making in clinical 
practice. Evidence-based decision support systems provide 
an IT approach to integrate the best and most up-to-date 
research evidence with the individual patient’s data and the 
clinical expertise of  the attending physician. Rather than 
experience based evidence, the team uses mathematical 
models to predict the future behavior of  a process or 
design depending on internal (time dependent) real time 
behavior and possible external influential factors. This 
strategy has emerged into means to deal with the control 
of  dynamic systems, where large multi-variable constrained
processes are optimized dynamically by the use of  model 
predictive control. The model predictive controller uses the
model as well as current system-specific measurements to 
determine the interventions that will result in the effective 
desired behavior.

A clinical support system would ideally combine 
evidence-based medicine and a patient-specific model 
predictive control strategy and heavily depends on shared 
population based as well as measured personalized medical 
data. 

At Advanced Analytics, we have identified three effective 
key areas of  focus that will unlock success:

•The use of  open data and advanced analytics for next-
generation clinical operations

•Insights from in-silico studies and analysis of  diverse data 
sets to accelerate research and early development through 
more informed decision making

•The use of  unobtrusive sensor technologies and other 
connected devices offers the opportunity to collect more 
substantial task-specific data automatically and enhance the
experience of  both patients and outcomes for researchers.

Personalized medicine and digitization of  healthcare are 
interlinked, because you can’t have the personalization of  
medicine without the digitization of  healthcare. It is an 
area where advanced analytics could be revolutionary, if  the
various stakeholders have the vision for future 
collaborations.

In a sector as diverse as healthcare, with so many 
stakeholders - from individuals to large,established 
organizations - adopting innovation is not without 
challenges. Change can come slowly, hampered by 
bureaucracy, fear of  the unknown or stagnant  
organizational cultures. New discoveries are of  no use if  
they are not able to be employed or practiced in the field. 
Improving the whole value-chain of  innovation in 
healthcare, from basic research to translation to patient 
access, is essential.

Clearly, realizing the advanced analytics opportunity 
sketched here is no simple task—it represents a new 
innovation capability. This note offers a broad-brush 
picture of  how these changes will play out in R&D in the 
next few years, enabling us to plot a course through 
uncharted waters.
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