
Executive Insights

Artificial Intelligence in Life Sciences: The Formula for Pharma Success Across the Drug Lifecycle was written by  
Clay Heskett, Partner, Ben Faircloth, Partner, and Stephen Roper, Manager. Clay, Ben and Stephen are based in London.

For more information, please contact lifesciences@lek.com

Artificial Intelligence in Life Sciences: The Formula for 
Pharma Success Across the Drug Lifecycle 

Volume XX, Issue 60

Artificial intelligence (AI) has the potential to 
transform the pharmaceutical industry. Each of the 
major pharma players is investing in the technology 
at some level, and there are a growing number of 
applications that address target and drug discovery, 
preclinical and clinical development, and post-
approval activities. With AI comes the potential to 
improve drug approval rates, reduce development 
costs, get medications to patients faster and help 
patients comply with their treatments. 

Industry executives surveyed by L.E.K. Consulting expect that AI 
applications will become standard in the pharma operating model 
over the next five to 10 years. However, at present, the landscape 
of AI providers and technologies is fragmented, with no clear 
winners in any application. Creating the right AI strategy will be 
complex and will often have a steep learning curve, especially given 
the nascent stage of the industry’s development and the relative 
lack of case studies documenting success. 

This Executive Insights reviews the opportunities that artificial 
intelligence can bring for pharma companies and four key factors 
that players should address when developing their AI strategy.

The potential of artificial intelligence 

While there is no universal definition for AI, it broadly refers to 
systems that are able to function with a degree of autonomy and 
iteratively optimize their processes. Within life sciences, we apply 
the term “AI” to four major approaches:

•  Machine learning: Processes that analyze input data and then
repeatedly optimize their methods based on generated outputs

• Deep learning: A machine-learning-based approach that
utilizes a logic structure akin to biological neural networks

• Natural language processing: A refined automatic speech
recognition system that is able to interact with people through
dialogue, going beyond simple reactions to well-stylized user
requests

• Robotics and the internet of things: Integration of devices to
collect, combine and share different types of information

Using these four approaches, artificial intelligence is set to speed 
up or replace steps in the drug development process, with the 
objectives of significantly improving approval rates and reducing 
the very high level of associated costs. Currently, approximately 
90% of all clinical drug candidates fail to reach approval, driving 
the associated costs of drug development to an estimated $1.4 
billion. AI has wider potential to cut the costs of the industry’s 
research and development (R&D) spend, which for the largest 10 
pharmaceutical companies is $67 billion (equivalent to 40% of the 
sector’s total R&D bill).
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AI’s ability to reduce drug development times is already starting to 
be realized by big pharmaceutical companies. Novartis, for example, 
used the technology to combine clinical trial data from a variety of 
internal sources to predict and monitor trial enrollment, cost and 
quality. As a result, the company has reported a 10%-15% reduction 
in patient enrollment times in pilot trials.

Accelerated drug development and approval rates can also unlock 
profits from more years of patent-protected market exclusivity. In 
addition, AI has the ability to optimize patient support efforts after 
drugs have been approved. 

Big pharma investment in AI

All of the largest 10 pharmaceutical companies (by revenue) have 
either partnered with or acquired AI companies to leverage the 
opportunities the technology presents (see Figure 1).

While some partnerships apply to clinical trials, the majority focus 
on drug discovery, reflecting the lower regulatory hurdles for 
discovery and the more advanced nature of available AI solutions. 

Developments in AI applications are occurring across the spectrum 
of pharma business, from target discovery to post-approval 
activities (see Figures 2 & 3), and are being used to automate 
processes, generate insights from large-scale data and support 
stakeholder engagement.

Solutions draw on a range of data sources, especially 
chemical, biological and patient data, as well as literature. 
BenevolentAI, for instance, aggregates and analyzes 
literature data to identify and refine drug leads and 
related target patients. Players such as Atomwise and 
XtalPi specialize in scientific data (primarily chemical 
and biological information) that can be applied in drug 
discovery. Patients’ data is used by companies including 
Antidote and BullFrog AI to optimize clinical processes such 
as recruitment and monitoring of patients. 

Post development, AI applications have been developed for 
patient monitoring, compliance monitoring and marketing 
optimization. CardioDiagnostics, for instance, provides 
tools for wireless heart monitoring; AiCure is a smartphone 
app that ensures that users take their medication at the 
right time; and Eularis offers tools for sales and marketing 
analysis. Novo Nordisk’s chatbot Sofia uses machine 
learning and natural language processing to field questions 
from diabetes patients and provide first-level response, 
learning from each interaction to improve responses for 
patients that were once handled by nurses at a call center.

Figure 1

Selected top 10 pharma company partnerships or acquisitions within AI 

Source: L.E.K. research
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Figure 2

AI companies active across the drug lifecycle
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Note: Many companies span multiple drug lifecycle stages and data types, therefore relative positioning is indicative 
Source: L.E.K. research

Figure 3

Example AI companies active across the drug lifecycle
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InSilico Medicine’s offering spans R&D. One 
platform assesses multiple literature sources and 
omics data sets to support target discovery

Atomwise’s AtomNet platform incorporates 
information on protein structures and 
experimental data to support drug 
candidate identification, optimization 
and toxicity predictions 

IBM Watson has developed applications 
across R&D. A collaboration with 
Novartis uses real-world data to improve 
treatment selection and outcomes in 
breast cancer

AiCure’s platform confirms 
medicine ingestion  

via smartphone camera to 
monitor compliance in trials 

or real-world settings

Antidote’s Match platform has  
structured clinical trial information in 
order to match patients to trials

Berg’s Interrogative Biology 
platform interrogates 
multiple omics data sets 
from healthy and diseased 
patients to identify 
biomarkers

Source: L.E.K. research
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Critical steps toward AI strategy development

The considerable promise of AI makes investment a strategic 
priority for many, as the high levels of R&D spend and long 
development timelines mean that even small improvements 
in speed and cost are worth pursuing. Similarly, the growing 
importance of post-approval activities to support patients and 
ensure the appropriate usage of therapies will continue to be a 
catalyst for AI adoption. Meanwhile, AI developers are building 
and refining applications that address the needs of their pharma 
customers as the technology evolves.

Thanks to these drivers, the use of AI in life sciences (most 
notably drug discovery) is set to become widespread within the 
next decade. This trend will lead to a marked shift in pharma’s 
operating approach, particularly in traditional and time-consuming 
approaches (such as high-throughput screening) that will be 
needed less frequently and in a more focused manner.

Given the fragmented and highly regulated nature of the industry, 
establishing an effective AI strategy is proving to be complex 
for pharmaceutical companies. As they do so, four critical issues 
should be considered: 

• Partnerships with AI companies. Building capability in-
house is likely to be challenging and expensive for pharma
companies, due to the scarcity of talent with the necessary skill
sets in the crosstab of AI and biology. A more effective strategy
for many companies will be to build partnerships with leading
AI companies. The pharma company will benefit from having
an AI solution developed that is specific to its proprietary
data, and the AI firm will have the opportunity to learn from
analyzing the data, improving its capabilities.

• Data sharing. Fierce competition within the pharmaceutical
industry has resulted in a culture of extremely limited
information sharing between pharma companies, with
the broader barriers of drug development regulations and
compliance standards exacerbating the issue. As a result,
some AI projects have been criticized for their lack of data.
For example, IBM Watson’s platform for cancer drug discovery
received largely negative feedback following allegations
that a lack of patients’ data outside of radiology weakened

the AI system’s learning and predictive capabilities. Forming 
partnerships to share data with other pharma companies will 
help optimize the potential benefits of AI, and with initiatives 
such as the public-private ATOM (Accelerating Therapeutics 
for Opportunities in Medicine) consortium in place, there is an 
increasing momentum to do so.

• Algorithm transparency with regulators. Transparency
with regulators regarding the algorithms used for drug
development is vital to their understanding of the processes
behind AI-powered conclusions. Without transparency, AI
risks becoming a “black box,” resulting in tools not being
subjected to rigorous peer review or scientific methods. This
could lead to unforeseen issues when drugs go to regulatory
agencies for approval, such as the acceptance of biomarkers
identified using AI. Pharma companies should also be proactive
in working with regulators to agree on acceptable regulatory
pathways to the benefit of all.

• Data privacy. The relative ease of working with non-patient
data sets has resulted in AI being more widely adopted in drug
discovery than in clinical development. The use of patient data
is highly sensitive, and as AI capabilities develop, companies
must take the appropriate legal and compliance measures to
protect the increasing volume of such data. GDPR compliance
in Europe will be particularly important, and failure to comply
could have significant reputational and financial consequences.

The way ahead

The global pharmaceutical industry is on the cusp of an exciting 
era, as rapid developments in artificial intelligence present the 
opportunity to make more effective drugs, faster and at reduced 
cost. Developing an appropriate AI strategy is beset with challenges 
and will require pharma companies to work in new ways and to 
collaborate more closely than ever before. Although it will be 
some time before the first AI-enhanced drug is approved (given 
the typical 10-plus years it takes to get from target discovery to a 
marketed drug), the promise of AI is resulting in broad investment 
across the industry, and the impact will be far-reaching. 

Page 4  L.E.K. Consulting / Executive Insights, Volume XX, Issue 60



About the Authors 
Clay Heskett is a Partner 
in L.E.K.’s London office 
and a member of the 
Global Leadership Team. 
He leads the European 
Life Sciences practice 
and works with clients 
to develop corporate 

strategy, size markets, assess and launch 
products, evaluate merger and acquisition 
opportunities, and construct business plans. 
Clay has an Economics and Mathematics degree 
from the University of Virginia and an MBA 
from Harvard Business School. 

Ben Faircloth is a Partner 
in the London office and 
Head of the European 
Healthcare team. He is 
also a member of the 
Biopharmaceuticals & Life 
Sciences team. He has 
more than 14 years of 

consulting experience, encompassing a variety of 
disciplines including strategic planning, market 
entry strategies, and transaction due diligence. 
Ben has a Modern Languages degree from 
Oxford University and an MBA from London 
Business School.

About L.E.K. Consulting

L.E.K. Consulting is a global management consulting firm that uses deep industry expertise and rigorous analysis to help business
leaders achieve practical results with real impact. We are uncompromising in our approach to helping clients consistently make better
decisions, deliver improved business performance and create greater shareholder returns. The firm advises and supports global companies
that are leaders in their industries — including the largest private and public sector organizations, private equity firms and emerging
entrepreneurial businesses. Founded in 1983, L.E.K. employs more than 1,400 professionals across the Americas, Asia-Pacific and Europe.
For more information, go to www.lek.com.

L.E.K. Consulting is a registered trademark of L.E.K. Consulting LLC. All other products 
and brands mentioned in this document are properties of their respective owners. 
© 2018 L.E.K. Consulting LLC

Page 5  L.E.K. Consulting / Executive Insights, Volume XX, Issue 60

Stephen Roper is a 
Manager focused on 
the Life Sciences and 
Healthcare sectors. 
Stephen’s experience 
spans therapeutics, 
diagnostics and 
healthcare services. 

He has worked on a range of engagements, 
including long-term strategy development, 
product valuation and transaction support. 
Stephen holds a PhD in Molecular Biology  
from Cambridge University.


