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FOUNDER’S MESSAGE

Welcome to the inaugural issue of Rx Data News. In a time when attention is 
a sought-after commodity, we thank you for yours. The datafi cation of the 
global economy and modern life is well under way and understanding the 
impact of analytics, machine learning and artifi cial intelligence (AI) on the 
life sciences industry is essential for the informed professional.

Each month, Rx Data News will provide comprehensible, comprehensive 
and hype-free business intelligence through original reporting, exclusive 
interviews and thought leader insights. Whether it’s data integrity and 
governance, R&D, clinical trials, manufacturing, sales & marketing, legal 
& compliance programs, government regulation, industry news or beyond, 
knowledge of the ways in which these areas are poised to be revolutionized 
by new practices and data science off ers relevant professionals a critical 
competitive advantage.

This, our fi rst and only complimentary issue, begins with an exclusive, in-
depth interview with the FDA’s Digital Health department, in which they 
elaborate on how developments in technology will impact future regulation. 
Our three originally reported articles are on the topics of AI and machine 
learning in drug discovery, the impact of data analytics on manufacturing 
and a primer on the importance of real-world evidence (RWE). 

And fi nally, a truly excellent collection of industry thought leaders answer 
our fi rst “Monthly Deep Focus” question: “Data and Compliance: How 
Can Analytics Help to Mitigate the Risk of Government Enforcement, 
Individual Liability and Corporate Integrity Agreements?”

Once again, Rx Data News pledges to provide our subscribers each month with 
vital business intelligence available nowhere else. Thank you again and please 
visit our website www.RxDataNews.com and subscribe today.

— Peter Grant Jr., Founder, Rx Data News
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M O N T H LY D E E P  F O C U S :

Data and Compliance: How Can Analytics Be 
Utilized to Mitigate The Risk of Government 
Enforcement, Individual Liability, and 
Corporate Integrity Agreements?
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Sanofi  is conducting a pilot with UC 
Berkeley startup Researchably in China. 
The pilot will use AI to sift through 
research studies and identify the ones 
most relevant for pharmaceutical stake-
holders.

Novo Nordisk eliminated 400 R&D 
jobs, with their CEO telling Reuters, 
“Our analysis shows that we have a 
surplus of manual labor and are lack-
ing competencies in the digital sphere, 
informatics, data science, artifi cial intel-
ligence, and automations.”

TEVA pharmaceuticals in Jerusalem 
has partnered with Intel to use wearable 
technology and mobile apps to monitor 
patients in clinical trials. Researchers 
used machine learning to process data 
from 90 patients over six months from 
diff erent clinics and countries.

Roche Diagnostics is rolling out digital 
diagnostic tools to fi nd and provide 
information from thousands of sources, 
from laboratory data banks to medical 
studies. The information is focused on 
harnessing data to transform the way 
health care networks deliver patient 
care.

Reuters reports that AstraZeneca plans 
to expand its operations in China be-
yond simply supplying drugs to become 

Research fi rm CB Insights reports 
that healthcare AI startups have 
raised $4.3 billion across 576 fund-
ing rounds since 2013. According to 
the report, in 2018 China overtook 
the United Kingdom to become the 
second largest investor in the health-
care space.

Merck, Amazon Web Services 
(AWS) and Accenture are co-de-
veloping a cloud-based informatics 
research platform designed to speed 
up drug development.

Atomwise, a company that uses ar-
tifi cial intelligence (AI) for drug dis-
covery and design, has entered into 
an evaluation agreement with Pfi zer 
Inc. Pfi zer will evaluate Atomwise’s 
platform to identify potential drug 
candidates for up to three target 
proteins selected by Pfi zer.

Alessandro de Luca, chief informa-
tion offi  cer for Merck’s KGaA’s 
health-care division, announced in 
the Wall Street Journal that the com-
pany plans to deploy AI and predic-
tive analytics throughout its entire 
supply chain by the end of 2019.

a broader healthcare provider using 
smart cancer diagnostics, one-stop-
shop diabetes kits and AI systems to 
improve ambulance pick-ups.

Tamr, a company that leverages AI 
to speed up analytics workfl ows, 
raised $10 million in venture capital 
from Pear Tree Partners and Gran-
ite Hill Capital Partners. Custom-
ers include Novartis and GSK, 
which pay $300,000 for a two-year 
license.

Scientists at Battelle and The Ohio 
State University Wexner Medical 
Center have shown that patients 
with spinal cord injuries can regain 
movement in their paralyzed limb. 
Surgeons implanted a chip into the 
brain of the study participant suf-
fering from quadriplegia. The chip 
receives neural signals and sends 
them to a computer. Machine learn-
ing algorithms decode intended 
movement from the neural data.

More than 15,000 studies have 
been conducted on the Medidata 
Cloud, making it the industry’s 
largest data repository. Medidata 
enables customers to make data-
driven decisions in real time by 
applying AI and advanced analytics 
to a data repository with more than 
4.4 million patients.

Synthace Ltd released a whitepaper 
entitled, “Computer Aided Biol-
ogy: Delivering Biotechnology in 
the 21st Century.” Computer Aided 
Biology is an ecosystem of tools that 
collectively transform how we ap-

News-In-Brief
NOVEMBER 2018
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proach biological research, devel-
opment and manufacturing.

IQVIA and Genomics England are 
developing a platform that will con-
nect clinical and de-identifi ed ge-
nomics data to accelerate treatment 
advancements for patients. The 
partnership hopes to enable faster 
and more effi  cient drug research, 
more robust evidence 
to support treatment value, 
and greater access to 
personalized medicines.

IQVIA expanded its alliance with 
Salesforce, a leader in Customer re-
lationship management (CRM) and 
provider of Software as a Service 
(SaaS) solutions, to build a clinical 
solution for life sciences on Sales-
force Health Cloud.

Genedata, a provider of software 
solutions for life science R&D, sup-
ports Bayer’s Crop Science division 
to digitalize R&D processes. They 
have extended their partnership to 
support Bayer in the processing, 
storing, analysis and evaluation of 
genomic data.

PAREXEL International Corpora-
tion, an innovator of global biophar-
maceutical services, and Datavant, 
Inc., a healthcare technology com-
pany focused on enabling the secure 
de-identifi cation and linking of 
healthcare datasets, have partnered 
to enhance clinical study design and 
operations, as well as the generation 
of real-world evidence.

Anju Software Inc, a life sciences soft-
ware platform backed by Providence 
Equity Partners, has acquired Zephyr 
Health, a company that provides physi-
cian, institution and treatment data for 
every major disease area. Zephyr uses 
proprietary algorithms to link disparate 
data sources.

AbCellera closed its Series A fi nanc-
ing led by DCVC Bio, a Silicon Valley 
VC fund focused on deep technology 
ventures that lie at the nexus of arti-
fi cial intelligence and biotechnology. 
AbCellera will use the USD $10 million 
fi nancing to accelerate the growth of its 
therapeutic antibody discovery busi-
ness, including investments to build 
capacity and integration of advanced 
technological capabilities spanning 
computation, protein engineering, and 
immune repertoire profi ling.

Medable won the DPharm Idol at this 
year’s DPharm: Disruptive Innovations 
to Advance Clinical Trials conference. 
Medable is a platform that aims to 
build the fi rst human digitome, a digital 
representation of human health and 
disease, by removing the separation 
between clinical trial and real-world 
data through a seamless integration of 
all data sources.

Mediaplanet has entered into a part-
nership with BERG to highlight how 
harnessing artifi cial intelligence and pa-
tient biology can accelerate treatments 
for rare diseases. BERG harnesses AI to 
identify new pathways and treatment 
targets in oncology, neurology and rare 
diseases.

Ciox has expanded its clinical data solu-
tion set with the launch of Smart Chart, 
an off ering available to healthcare pay-

ers, legal and life insurance fi rms, 
life sciences companies, govern-
ment entities and other organiza-
tions in need of faster access to 
structured clinical data.

Machine learning-enabled sales 
research assistant, Zymewire is 
among latest cohort to graduate 
Toronto’s Creative Destruction 
Lab. Currently supporting contract 
service companies in pharma/bio-
tech, the Canadian startup looks 
to quickly accelerate growth and 
expand team size.

Vyasa Analytics, a provider of deep 
learning software and analytics for 
life science  organizations, selected 
Markley Group to house its graph-
ics processing unit (GPU)-based 
computer infrastructure. Markley 
is New England’s largest mission-
critical data center, network and 
cloud provider.

Voxx Analytics has made available 
Voxx.Gateway, an analytics product 
enabling mid-level and early-stage 
companies to access infl uence ana-
lytics and data-driven engagement 
decision making.

Clinerion and Semicrol are collabo-
rating to integrate the functional-
ity of Clinerion’s Patient Network 
Explorer with Semicrol’s Fundanet 
CTMS. The partnership will inte-
grate patient data throughout the 
clinical trial process, from planning 
to reporting of results.

Piramal Pharma Solutions launched 
its Xcelerate Integrated Solutions 
platform to serve the demand from 
pharma fi rms for preferred part-
nerships with organizations that 
can provide solutions across drug 
discovery, drug substance, drug 
product and clinical trial services.

News-In-Brief: November 2018
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The Food and Drug 
Administration

Featured Interview:

Rx Data News is pleased to bring you an exclusive, in-depth interview with 
the Food & Drug Administration (FDA). As multiple expert, area-specific 
respondents participated, the FDA requested we list their responses as 
coming from the “FDA”.
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Rx Data News: The FDA 
has recently placed a great 
emphasis on digital health. 
When did this focus begin, what 
inspired it and what major steps 
has the agency taken so far? 

FDA: We know that consumers and health care provid-
ers are increasingly embracing digital health technolo-
gies to inform everyday decisions. From fitness trackers 
to mobile applications tracking insulin administration, 
these digital tools can provide consumers with a wealth 
of valuable health information. Further, clinical evidence 
demonstrates that consumers who are better informed 
about health make better and more efficient decisions, 
take steps to improve their lifestyles and their health 
choices, and often experience better outcomes. 

Given these meaningful benefits from empowering 
consumers, we believe the FDA must, whenever possible, 
encourage the development of tools that can help people 
be more informed about their health. And we recognize 
that our regulations play a crucial role in the efficient de-
velopment of such technologies. Therefore, our approach 
to regulating these novel, swiftly evolving products must 
foster, not inhibit, innovation. Moreover, we must always 
lean in the direction of enhancing access to more informa-

tion – not restricting information flow – given the ability 
of reliable information to positively impact daily life. 

Over the last five years, the FDA has made great 
strides in adapting our policies to better align our regu-
latory approach to the iterative nature of digital health 
products. We’re finding that in some parts of our regu-
latory portfolio, our traditional approach to overseeing 
certain health care products does not easily fit the types of 
innovations that are being developed. In these cases, we 
must adapt and evolve our policies to make sure we con-
tinue to provide a gold standard for oversight, while en-
abling advancement of beneficial innovations and greater 
consumer access to technologies that can improve their 
health. 

In that vein, in 2017, we issued the Digital Health 
Innovation Action Plan, which outlines our efforts to 
reimagine the FDA’s approach to ensuring all Americans 
have timely access to high- quality, safe and effective digi-
tal health products. 

Rx Data News: Please describe 
the Digital Health Software 
Precertification (Pre-Cert) 
Program for our readers as well 
as what the FDA hopes to learn 
from it. 

Featured Interview: The FDA
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FDA: The Software Precertification (Pre-Cert) Pilot will 
help inform the development of a regulatory model to as-
sess the safety and effectiveness of software technologies 
without inhibiting patient access to these technologies. 
The FDA envisions that the future regulatory model will 
provide more streamlined and efficient regulatory over-
sight of software-based medical 
devices developed by manufac-
turers who have demonstrated a 
robust culture of quality and or-
ganizational excellence, and who 
are committed to monitoring 
real-world performance of their 
products once they reach the U.S. 
market. This proposed approach 
aims to look first at the software 
developer and/or digital health 
technology developer, rather than 
primarily at the product, which 
is what we currently do for tradi-
tional medical devices. 

Because software products can be adapted to re-
spond to glitches, adverse events, and other safety con-
cerns quickly, the FDA is working to establish a regula-
tory framework that is equally responsive when issues 
arise to help ensure consumers continue to have access 
to safe and effective products. In the Pre-Cert program, 
the FDA is proposing that software products from pre-
certified companies would continue to meet the same 
safety and effectiveness standard that the agency expects 
for products that have followed the traditional path to  
market. 

Rx Data News: What is the 
significance of ‘real world 
performance data’ and what 
regulatory challenges exist in 
this area? 

FDA: The FDA is committed to developing new tools 
to help us access and use data collected from all sources. 
This includes ways to expand our methodological reper-
toire to build on our understanding of medical products 
throughout their lifecycle, in the post market. We don’t 
limit our knowledge to pre-market information, tradi-
tional de novo post-market studies, and passive report-
ing. Newer methodologies enable us to collect data from 
routine medical care and develop valid scientific evidence 
that’s appropriate for regulatory decision making to help 
patients and health care providers prevent, diagnose, or 
treat diseases. 

This includes our ability to leverage what’s often referred 
to as “real world data.” Real world data consists of data 
relating to patient health status and/or the delivery of 
health care routinely collected from a variety of sources, 
including information obtained at the point of care. By 
using this information, we can gain a deeper understand-

ing of a medical product’s safety and benefits, its addi-
tional treatment implications, and its potential limita-
tions. By better leveraging this information, we can also 
enable more efficient medical product development by 
integrating greater complements of safety and benefit 
information gleaned from clinical care. This is especially 
true when it comes to our important obligation to contin-
ue to evaluate products in the post-market setting. 

FDA Commissioner Scott Gottlieb, M.D. recently is-
sued a blog post about the FDA’s use of real world data, 
which may provide additional helpful context for the  
agency’s plans. 

Rx Data News: Can you define 
for our readers what ‘consensus 
ground truth data’ is and why 
it is important in the context of 
the regulation of AI/Machine 
Learning models? 

FDA: AI/ Machine learning-based technology requires 
data sets that represent reliable clinical reference stan-
dards. These data are necessary for both training and 
testing of algorithms, and the performance of the algo-
rithm is dependent on the quality and quantity of these 
data. Reference standards may come from independent 
sources that are considered to definitively indicate the 
“ground truth” or through accepted scientific standards. 
FDA recognizes that it is important to have training and 
validation data sets  that represent reliable clinical refer-

Featured Interview: The FDA

“In the coming months, the FDA will be 
opening a public docket to seek input from 
both innovators on the cutting edge of 
developing these technologies, as well from 
as from the providers and patients that 
hope to benefit from these advancements.”



10 Featured Interview: The FDA

ence standards to assure the safety and effectiveness of 
AI/ Machine Learning- based medical device software. 

Rx Data News: How is the FDA 
dealing with the challenge 
of designing a regulatory 
framework for technologies 
that develop and change so 
rapidly? 

FDA: Artificial intelligence holds enormous promise for 
the future of medicine, and we’re actively developing a 
new regulatory framework to promote innovation in this 
space and support the use of AI-based technologies. So, 
as we apply our Pre-Cert program—where we focus on 
a firm’s underlying quality— we’ll account for one of the 
greatest benefits of machine learning – that it can contin-
ue to learn and improve as it is used. 

Employing the Pre-Cert approach to AI may allow a 
firm to make certain minor changes to its devices without 
having to make submissions each time. And we’ll make 
sure that other aspects of our regulatory framework, such 
as new software validation tools, are sufficiently flexible 
to keep pace with the unique attributes of this rapidly ad-
vancing field. 

We know that to support the widespread adoption of 
AI tools, we need patients and providers to understand 
the connection between decision-making in traditional 
health care settings and the use of these advanced tech-
nologies. 

We know that our approach to AI regulation must es-
tablish appropriate guardrails for patients. 

And even as we cross-new frontiers in innovation, we 
must make sure that these novel technologies can deliver 
benefits to patients by meeting our standards for safety 
and effectiveness. 

The technology won’t be scaled or reimbursed with-
out that level of confidence that it protects and promotes 
patients. 

We expect to see an increasing number of AI-based 
submissions in the coming years, starting with medical 
imaging devices, and we’re working with experts in the 
field. 

 This includes AI experts with prior experi-
ence in sectors like finance that are already widely 
using AI platforms for fraud detection. As we de-
velop our own policies, we want to understand how 
these technologies can be validated, and how patients 
and providers can be confident that they’re reliable, 
unbiased, and will help improve health outcomes.  

Our approach to AI will also focus on the ways in which 
real world data flows. This includes structured and un-
structured data from pathology slides, electronic medi-
cal records, wearable devices, and insurance claims data. 
We want to better understand, and unlock ways, that this 
data can be used to inform development and validation of 
AI devices. 

In time, AI might even be taught to explain itself to 
clinicians. This field has already advanced much more 
quickly than we first expected, as have its practical appli-
cations to patients. 

Rx Data News: Big Data and 
AI-based approaches to target 
discovery, drug design and drug 
repurposing may be poised 
to disrupt the existing R&D 
paradigm. What regulatory 
challenges do these innovations 
raise in this context? 

FDA: As the FDA begins to address the role of digital 
health in drug development, we’ll work to ensure the 
agency’s regulatory approach reflects the novel nature 
of these products and encourages and supports their in-
novation. We recognize the potential of digital health as 
a new tool to improve the safety and effectiveness of drug 
delivery. 

We know that to enable these opportunities, we need 
clear policies for how the review and validation of digital 
health tools can be baked into drug development pro-
grams. 

Mobile devices and software linked to specific drugs 
can help patients stay on therapy for treatments where 
medication compliance is traditionally a challenge. For 
instance, it can help patients, and their physicians, con-
firm that patients have taken their medication and easily 
incorporate information into electronic health records. 

To take another example: Software can help cancer 
patients monitor side effects of their treatment by using 
smartphone cameras and facial recognition software to 
objectively classify pain symptoms and track cognitive 
performance. 

It can also allow sponsors to comply with post-mar-
ket surveillance requirements. In some cases, these tools 
might allow for safety and efficacy claims supported by 
data collected through software or sensors embedded in 
smart devices – like increased activity, improved mood, 
or greater social interactions for patients treated for se-
vere depression. 
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These are just a few use cases. Given the falling costs and 
increasing quality of ubiquitous smart devices, develop-
ers can find new ways to use cloud based services and 
tools to support patient health and support more effec-
tive treatments, tailored to a patient’s needs and prefer-
ences. 

To help expand the potential for digital health to 
address these possibilities, we’ll be advancing a policy 
framework in this area through new guidance. And we’ll 
be seeking public input on the right approach to incorpo-
rating software that’s designed to be used with prescrip-
tion drugs. 

We want to assist innovation in this space. So we’re 
asking how the FDA can promote innovation in the de-
velopment of digital health functions, as well as how these 
novel products can be integrated into advanced thera-
peutic options for patients. 

We’ll also be requesting input on how to support the 
development of digital health tools that are included as 
part of approved drugs, and how to properly regulate in 
this space when we know that software undergoes rapid 
cycles of innovation and is frequently updated as well as 
improved. 

In the coming months, the FDA will be opening a 
public docket to seek input from both innovators on the 
cutting edge of developing these technologies, as well as 
from the providers and patients that hope to benefit from 
these advancements. 

Building off the approach of our device center, we’ll 
clarify that not all FDA requirements apply every time a 
digital health tool is employed in relation to a prescrip-
tion drug. 

There’s a wide variety of ways in which apps and 
software can enhance health care. And our mission at the 
FDA is to apply our regulations under a balanced, risk-
based framework—one that protects patients and allows 
digitization in the prescription drug setting to flourish. 

Rx Data News: Data analytics 
and machine learning could 
possibly improve the regulatory 
process itself. Is the FDA 
utilizing big data and if so, how? 

FDA: The FDA is looking at ways to utilize data in our 
regulatory processes. We recently launched an internal 
data science incubator called the Information Exchange 
and Data Transformation (INFORMED) to support the 
integration of data analytics into regulatory decision 
making. 

The initial focus of this new tech incubator will be, among 
other things, the conduct of regulatory science research 
in areas related to health technology and advanced ana-
lytics related to areas of high unmet need such as cancer 
and rare diseases. Our goal will be to help modernize our 
framework for advancing promising digital health tools. 

Among the ongoing INFORMED projects are col-
laborations with Project Data Sphere, a nonprofit open-
access cancer data repository, aimed at developing algo-
rithms for classification of tumor dynamics using medical 
imaging data. 

We’re also working on a joint fellowship program 
with the National Cancer Institute to design and devel-
op digital biomarkers as drug development tools. These 
types of foundational research will guide the industry for-
ward. 

We’ve also launched a fellowship program with Har-
vard on AI and Machine learning focused on designing, 
developing and implementing machine learning and ar-
tificial intelligence algorithms for regulatory science ap-
plications. 

It’ll look at developing new clinical endpoints and 
signal detection methods for evaluation of the safety and 
effectiveness of therapies. These efforts also will help us 
develop new approaches for understanding variations in 
individual patient experience using diverse data sets from 
clinical trials, EHRs, and biometric monitoring devices. 

It will also look at the development of principles and 
definitions for validity and strength of AI/ML-derived 
evidence in the context of product approval and regula-
tions. These types of foundational advances will guide the 
innovation forward. As many of you know, the biggest 
barrier to innovation is the costs and risks of new product 
development. It can take decades to translate promising 
ideas into products to extend and improve human lives.
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WRITTEN BY: Peter Grant Jr.

Artificial Intelligence, 
Machine Learning & 

Drug Discovery in The 
“Post-Watson Era”

“People should look at machine learning 
more like electricity. I think every single 
company is either going to be using machine 
learning or out of business the same way that 
every single company would have had to use 
electricity at some point or go out of business.”

— Simon Smith, Chief Growth Officer, BenchSci
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Increasing computational power and a more re-
alistic set of expectations are helping to bring 
the use of AI in drug discovery out of theory and 

into practice. 
The massive increase in computer power since com-

panies initially fl oated theories on using artifi cial intel-
ligence (AI) to help discover drugs has helped bring the 
area into practical uses. 

But it’s really the change in expectations that has 
turned AI in drug discovery from a nice theory, exciting 
to those working in what-ifs, to a true tool that can aid 
those working in practicalities. 

Initially there was an idea that technologies such as 
IBM’s Watson had the potential to completely change the 
way work was done in every area of human endeavour. 

“IBM Watson had just won Jeopardy. There was a 
misunderstanding at that time that if you just had a lot 
of data, a general AI would be able to go through it and 
answer any questions that you might have,” said Simon 
Smith, the Chief Growth Offi  cer at the startup BenchSci.

When IBM Watson won on Jeopardy, where 
the questions span across diff erent categories, it 
gave the illusion that one general purpose technol-
ogy could answer all kinds of questions just by having 
enough data.

“That was the early phase of all of this and IBM was 
doing everything in its power to demonstrate that they 
were able to apply this technology to healthcare through 
Watson for Oncology and that helped to build up this idea 

that the technology was much more general purpose than 
it actually was,” he added. 

In other words, do not expect a single, general-AI to 
begin producing miracle drugs anytime soon. Today, a 
more nuanced picture has emerged, one in which special-
ized machine learning and AI programs can be tailored to 
improve multiple specifi c use-cases across every stage of 
the drug discovery process.

“The traditional trial-and-error approach to drug discov-
ery is too costly and time-consuming, with a low overall 
success rate,” said Dr. Niven R. Narain, Co-Founder, 
President and CEO of the Boston based biopharma com-
pany BERG. “By identifying and targeting biomarkers, 
we can eliminate the ‘guess and check’ approach, im-
proving how treatment pathways are identifi ed and tar-
geted in addition to better personalizing treatments for 
patients.”

Developments in the use of AI and machine learn-
ing across the drug discovery process have not gone un-
noticed by the World’s largest technology companies. In 
2017 DeepMind, a London-based AI company owned by 
Google’s parent Alphabet, applied its powerful software 
toward folding proteins for drug discovery. 

Smith has identified 13 areas of the drug 
discovery process where tech startups are 
already applying machine learning and AI: 

1. Aggregating and Synthesizing Information

2. Understanding Mechanisms of Disease

3. Generating Data and Models

4. Repurposing Existing Drugs

5. Generating Novel Drug Candidates

6. Validating Drug Candidates

7. Drug Design

8. Designing Preclinical Experiments

9. Running Preclinical Experiments

10. Designing Clinical Trials

11. Recruiting for Clinical Trials

12. Optimizing Clinical Trials

13. Publishing Data
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In July, the Google Brain team announced it had success-
fully crafted a computer vision for the crystallization of 
protein. Verily Life Sciences, also owned by Alphabet, has 
entered into a three year, $90 million partnership with 
Gilead Sciences to identify how certain patients respond 
to existing drugs and to discover clues from the data that 
could lead to new medications.

This September, Amazon Web Services (AWS) an-
nounced a partnership with Merck and Accenture to 
launch a cloud-based informatics research platform 
with the intention of helping life science companies im-
prove and streamline their drug discovery initiatives. 
Merck will be the first to use the platform, which accord-
ing to their press release is meant to facilitate innova-
tion by “creating open, industry-standard application 
programming interfaces for core research functions, al-
lowing researchers to rapidly adopt new capabilities.” 

Partnerships Instead of In-House

Traditional Big Pharma companies have aggressively 
sought out partnerships to stay at the cutting edge of 
these technologies. For example, AstraZeneca and Sano-
fiPasteur have partnered with Niven Narain’s company 
BERG.

“We all know that traditional drug discovery takes 
too long, and we’ve seen the industry increasingly em-
brace these technologies,” said Narain. “I think many 
big pharmas are still looking for better ways to inject this 
technology and expertise into their processes, but they 
need a quality partner. Fortunately for BERG, AstraZen-
eca and Sanofi Pasteur recognized the potential of our 
proprietary technology and unique approach, with stra-
tegic partnerships announced to identify new therapeutic 
targets for neurological disorders, such as Parkinson’s, as 

As Big Pharma has been scrambling 
to partner with up-and-coming ma-
chine learning and AI startups, ven-
ture capitalists have for the past few 
years steadily been increasing their 
investments in the field. 

In 2015, Silicon Valley VC An-
dreesen Horowitz launched their 
first fund focused on biology and 
computer science with $200 mil-
lion. Last year they launched their 
second bio-focused fund for $450 
million. 

Chinese linked Venture Capitalists 
have been very active in this space 
as well. At the beginning of the year, 
Sequoia Capital China led in provid-
ing $15 million in a Series B funding 
round for XtalPi Inc, a computation-
driven pharmaceutical technology 
company. 

These examples are just the tip of 
the iceberg, VC investment has shot 
up dramatically and as of yet shows 
no signs of slowing down. Simon 

Smith at BenchSci, itself a startup in this 
field, has identified over 100 startups 
working in one or another niche of the 
drug discovery process.

“People should look at machine learn-
ing more like electricity,” said Smith. 
“I think every single company is either 
going to be using machine learning or 
out of business the same way that every 
single company would have had to use 
electricity at some point or go out of 
business.

“I don’t think people are going to be 
walking around saying our technology 
is powered by machine learning. That 
would be like saying our technology is 
powered by electricity. It’s obvious that 
it’s powered by electricity and I think it 
is going to become obvious that you are 
using some kind of cognitive technology 
in your business.”

“As soon as we move to a world where 
the only competitive differentiation 
between companies is going to be the 
data that they own,” Smith continues. 

“As soon as that comes to the world 
of pharma and life science, that is 
where everyone is going to have to 
focus. 

“GSK did a big deal with 23andMe, 
$300 million dollars to access their 
data. Why? Because they have a 
unique database of genomes. Now 
when you make drugs, people who 
take those drugs and have their 
23andMe genome sequenced can 
upload the efficacy of their drugs and 
then they can analyze that and make 
a better next generation of drugs by 
tailoring to people’s genomes and 
the virtuous cycle continues. 

“That is where people need to focus. 
I don’t run a pharma company, but if 
I did I would be scouring the world 
just as much for unique data sourc-
es and unique data partnerships 
as I was for unique compounds to  
license.”

Venture Capital and The Long Term Picture
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well as to assess biomarkers of fl u vaccine performance.”
“Takeda is very thoughtful about what it can do on its own 
and what it can do more eff ectively with partners,” states 
David J. Weitz, a senior vice president at Takeda Califor-
nia out of San Diego. 

“Our partnerships with Numerate and Schrodinger 
are good examples of where our partners are eff ectively 
combining the software they developed with the avail-
ability of larger compound libraries, protein crystal 
structures and traditional drug discovery skills to discov-
er new medicines with novel chemistry. 

“Other examples are consortia like Open Targets and 
the UK Biobank. In both cases we are looking to utilize 
the consortia’s access to large quantities of otherwise un-
mined human data and take advantage of software tools 
for interrogating the data that are being generated by the 
consortia.”

Earlier this year Boehringer Ingelheim entered into 
a drug discovery agreement with the machine learning 
company Bactevo to identify novel small molecule lead 
compounds. Meanwhile GlaxoSmithKline (GSK) part-
nered with artifi cial intelligence-driven drug design and 
development company Bactevo. 

To give a couple more recent examples, last year GSK 
also entered into a $42.7 million deal with the UK-based 
Exsientia, which uses an artifi cial intelligence based-plat-
form to automate drug design while Sanofi  entered into 
an even larger deal with the Scottish company, off ering 
research funding and milestone payments of up to $250 
million.

“Pharma, as the ultimate consumers of advances in 
machine learning and artifi cial intelligence, understand 
its promise as well as its limitations and the amount of 
work that goes beyond the answers these technologies 
can provide,” said Weitz. “There are some eff ective ap-
plications for the technology but the solutions provided 
are of focused utility. Fundamental issues such as noisy 
biological data and poor data harmonization still exist.”  

For example, human genetic data plus machine learn-
ing tools may correlate a location/target with a disease 
phenotype but that correlation still needs to be validated 
experimentally to determine the best target and execu-
tion pathways to succeed as a medication, he added.  

And that needs to be kept in mind when discussing 
AI in drug discovery. What has not changed is a hype 
cycle that may lead some to believe that rather complete 
automated answers (or drugs) can be spit out of a 
computer. A great deal of in-depth experimental 
follow-up is still required,” he said. 

Computational Acceleration

Fortunately for advocates of AI in drug dis-
covery, exponential increases in computa-
tion power is making their job easier. In the 
80s, concepts such as Computer Aided Drug 
Discovery (CADD) were enthusiastically em-
braced by companies such as Merck. But computational 
power was not enough to deliver on potential and CADD 
did not live up to its potential. 

“Two things that are diff erent now are the amount 
of data available and computational power,” said Weitz. 
“These two changes enable us to detect patterns from 
models that previously may not have been detected.”

“The technological capabilities exist today, and com-
puting power is only continuing to accelerate,” Narain 
continues. “The hurdles we must continue to overcome 
are more specifi c to research and patient engagement.

For example, access to biobanks or other clinical da-
tabases from which to identify, secure and analyze biolog-
ical samples continues to be a challenge. On the patient 
side, identifi cation and clinical trial recruitment takes 
time to put in place.

It is another area where AI could play a role. “The 
modelling and technology are available and scalable now, 
but I’m confi dent in the next few years we’ll begin to see 
more progress in connecting patients to trial sites, as well 
as connecting the necessary research dots to streamline 
development processes and study protocols according-
ly,” Narain added. 
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M O N T H LY D E E P  F O C U S :

Data and Compliance: How Can Analytics Be Utilized to Mitigate The 
Risk of Government Enforcement, Individual Liability, and Corporate 
Integrity Agreements?

Jack Tanselle
Managing Director, Life Sciences Advisory
Deloitte & Touche LLP
Indianapolis, IN

Nothing can make certain the 
avoidance of government 
enforcement, individual 

liability, and Corporate Integrity 
Agreements (“CIA”), but a strong 
data analytics program, as part of an 
overall, eff ective compliance pro-
gram, can be utilized to help a com-
pany better mitigate such risks. 

The value to be derived from 
an analytics program hinges on the 
ability to conduct broader and deep-
er analysis as promptly as possible, 
placing signifi cant emphasis on the 
processes and technologies used to 
support the program. 

The controls required of life 
sciences companies to maintain 
compliance with current laws and 
regulations across organizational 
functions, and the amount of data 
involved in the monitoring of that 
compliance, is and will likely remain 
immense. 

With manual processes only, a 
data analytics program can only be 
as powerful as the number of people 
assigned to gather, sample, test, an-
alyze and report on the data – this is 
very limiting. Therefore, it is critical 
for a company to consider establish-
ing a long-term view of analyzing 
and managing compliance risk by 
investing in technology solutions 
that can combine data from multiple 
sources (breadth), reduce the need 
for sampling by testing entire uni-
verses of data (depth), and conduct 

analysis in minutes as opposed to days 
or weeks when done by humans alone 
(speed).  

Innovative, enabling technolo-
gies currently exist to automate repeti-
tive, manually intensive compliance 
elements that make up the heart of any 
compliance data analytics program (e.g., 
risk assessment, internal auditing, mon-
itoring, and investigations), including 
Robotic Process Automation (RPA), and 
Cognitive Intelligence (CI) applications. 
The RPA&CI spectrum ranges from en-
abling technologies that can improve 
parts of business or risk processes, to 
sophisticated technologies with cogni-
tive elements as illustrated in the table 
below.

As an example, a routine compli-
ance testing process for a large au-
dit or for ongoing monitoring is usu-
ally binary, rules-based, and fi t for 
automation, thereby reducing the 
human element through the use 
of RPA&CI. 

A process improvement for compli-
ance management is a “bot” or applica-
tion that can be developed to review 
data contained in various disparate 
systems for risk-related patterns based 
on established rules. This “bot” can ex-
ecute the routine testing processes in 
less than an hour, something that may 
take a human 15 hours to complete. 
In addition to effi  ciency, the RPA tool 
provides other advantages including:

• Consistently applies compli-
ance policies across full data 
sets (instead of smaller sample 
data sets)

• Incorporates compliance con-
trols and monitoring points into 
the business process, and across 
the organization, without being 
onerous to the business 

• Identifi es potential issues 
through pattern recognition/
cluster analysis that may not be 
readily apparent during an ini-
tial or cursory review by a hu-
man compliance manager

Modern compliance organiza-
tions are risk intelligent, effi  cient, 
and provide analytical insights 
through business partnership and 
enablement. By utilizing RPA&CI 
to perform data analytics tasks that 
once were consuming countless 
hours, compliance managers can 
focus on more strategic, value-cre-
ating eff orts such as root cause anal-
ysis, issue remediation and escala-
tion, and overall business advisory.  

Investment in these types of en-
abling solutions also helps amplify 
the investment in the compliance 
data analytics program by cover-
ing a broader and deeper set of data 
points, at a much more effi  cient rate, 
to help mitigate the risks of govern-
ment enforcement, individual liabil-
ity, and CIAs. 
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Description

Integrated data to provide a consistent 
information foundation (e.g. Compliance Risk 
and Regulatory Data Warehouse)

Software solutions using predictive models (e.g. 
Compliance Risk Models)

Rules-based systems that mimic human behavior 
to automate parts of repeatable processes (e.g. 
Compliance Testing)

Applications that accept/convert structured 
data inputs (spreadsheet-like rows/columns), to 
generate narratives (e.g., anti-money laundering 
suspicious activity reports & Compliance/
Management Reporting)

Applications that process narratives and allow 
querying and generation of structured data 
(e.g. Regulatory Requirement Extraction & 
Surveillance)

Applications that are able to improve 
predictability and operation based on data they 
receive over time (e.g. Data Quality)

Applications able to mimic human behavior, such 
as visual perception, speech recognition, decision- 
making, and translation between languages 
(e.g. Risk Identification for Compliance Risk 
Assessments)

Monthly Deep Focus: Jack Tanselle

Areas

Foundation

Analytics

Automation

Cognitive 
Intelligence

Technologies

Data Integration

Predictive Analytics

Robotic Process 
Automation (RPA)

Natural Language 
Generation (NLG)

Natural Language 
Processing (NLP)

Machine Learning (ML)

Artificial Intelligence (AI)

Robotic Process Automation (RPA), and 
Cognitive Intelligence (CI) Applications
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AI & Continuous 
Manufacturing: 

More Than Just a 
Cost-Saving Exercise

In an industry that spends billions on research and de-
velopment, generating savings by improving efficien-
cy in the manufacturing process may seem relatively 

unimportant.
But using artificial intelligence (AI) to enhance the 

way drugs are manufactured is about more than just the 
bottom line. 

This has been recognized by none other than the US 
Food and Drug Administration (FDA), which has issued a 
series of grants under its Emerging Technology Program 
as authorized under the 21st Century Cures Act.

Grants totalling around $6 million were given to 
three American universities: Rutgers University in New 
Jersey, The Massachusetts Institute of Technology and 
the Georgia Institute of Technology to study various 
methods of improving the manufacturing of drugs using 
advanced technology. 

This will lead to greater efficiency, meaning an over-
all lower cost for medicines, the FDA said. But it will also 
shorten production times and reduce the likelihood of 

manufacturing failures – both of which could reduce the 
risk of drug shortages. 

“We recognize that FDA has an important role 
to play in advancing these opportunities. The agen-
cy is uniquely stationed to support the development 
of this technology to help improve patient care and 
facilitate greater access,” said commissioner Scott  
Gottlieb.

 “We’re committed to taking steps to help reduce 
the cost and uncertainty of adopting this and other 
new manufacturing platforms. Toward these goals, we 
awarded nearly $6 million in grants to three world-
class research institutions to study how cutting-edge 
manufacturing technologies can be implemented in 
a way that leads to more innovative, consistent and 
dependable manufacturing of drug and biological  
products. 

“The grants are one element in FDA’s approach to 
encourage wider adoption of these technologies, and the 
FDA will continue to lead efforts to develop the stan-
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dards, policy and guidance needed to support the effec-
tive and efficient adoption of these new manufacturing 
platforms.”

One way to do this is through switching production 
from batch making to a continuous operation mode – a 
task that involves some advanced AI to run monitoring 
and simulations to facilitate predictions. 

In doing so, a company will end up saving money 
through efficiency but – as highlighted by FDA commis-
sioner Gottlieb – more importantly, it will reduce the risk 
of failures and shortages due to the manufacturing pro-
cess, according to Marianthi Ierapetritou, distinguished 
professor at the depart-
ment of Chemical and Bio-
chemical Engineering and 
associate vice president for 
promotion of women in sci-
ence, technology, engineer-
ing and math at Rutgers 
University.

The easiest benefit to 
see from using continuous 
manufacturing over batch 
manufacturing is when 
something goes wrong, she 
said. If a company is pro-
ducing a medication in a 
large quantity then that 
whole batch would have to 
be discarded if something 
goes wrong. But by using 
continuous manufacturing 
linked to AI, it could be ad-
dressed dynamically.

For example, if a sensor 
detects some sort of fluc-
tuation in the manufactured 
goods, it can be determined 
whether that is something 
that can lead to something bad or something that can be 
absorbed by another process downstream. And if it is 
something that could cause an issue then it is much easier 
to identify what went wrong where, fix it and only discard 
a small proportion of the overall through-put, she added. 

“If a company is in continuous manufacturing then it 
can address a problem in a dynamic way and only have to 
reject small quantities of what has been produced,” Iera-
petritou said. “You can catch changes in the process in a 
much more efficient way and reduce the risk of producing 
drugs that are not up to scratch.”

Continuous manufacturing linked to advanced mod-
elling can also vary production based on anticipated rises 
and falls in demand for the drug in question. This means 
companies can avoid producing too much and have drugs 

expiring unused due to an oversupply compared to need 
or – more importantly – producing too few and risk a 
shortage with all the issues that could entail.

In order to do so, pharma companies will have to work 
on modelling and prediction algorithms. “No model is 
perfect but many are good and we want to make them bet-
ter,” Ierapetritou added. 

And all of this would also make manufacturing more 
efficient – decreasing the cost. That may not have been 
such a major issue previously, given the large amounts 
spent on drug discovery and the amounts many compa-
nies have been able to make from successful lines. But as 

more and more companies face 
the end of their patent time limits, 
downwards pressure on pricing is 
going to increase. 

“That’s the reason why [AI in 
drug manufacturing] has not been 
the center of attention,” she said. 
“There have been profit margins 
for many of the drugs that were 
patent protected. But now there 
is a pressure to reduce the cost of 
the drugs and that is translated in 
trying to reduce cost at many dif-
ferent levels including manufac-
turing.”

 Continuous manufacturing 
processes will do that simply from 
better supply prediction and pre-
vention of losses through discard-
ing. But it will also help because 
the process requires smaller facil-
ities and can potentially use fewer 
people. It is also a new technology 
– meaning if the USA trains new 
potential staff in the new tech-
niques at this point, it could be-
come a center for future continu-

ous drug manufacture – a goal of the FDA. 
“[AI and continuous manufacturing] has the 

potential to create more modern, domestically-
based manufacturing by making it more feasible 
to manufacture these products on American soil,”  
said Gottlieb. 

Rutgers University has been working with the FDA on 
this for an extended period. Rutgers is working with the 
FDA to train the next generation of workers who can adapt 
and perform in modern pharmaceutical facilities. It is one 
of the ways the university is using its $2 million grant. It is 
also training FDA employees in the same techniques.

“The work force has to be there and the FDA has to be 
ready to accept the new technology and be able to judge 
and criticize it,” said Ierapetritou. “So they need to be one 

AI & Continuous Manufacturing: More Than Just a Cost-Saving Exercise

“There have been profit 
margins for many of the 
drugs that were patent- 
protected. But now there 
is a pressure to reduce the 
cost of the drugs and that 
is translated in trying 
to reduce cost at many 
different levels including 
manufacturing.”
— Marianthi Ierapetritou, 
    Distinguished Professor, 
    Rutgers University
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The US Food and Drug Administra-
tion (FDA) also gave grants to two 
other universities. 

Massachusetts Institute of 
Technology (MIT) received a grant 
of almost $3 million for “Smart Data 
Analytics for Risk Based Regulatory 
Science and Bioprocessing Deci-
sions” while Georgia Institute of 
Technology received a grant of just 
under $1 million “Continuous Syn-
thesis, Crystallization, and Isolation 
(CSCI) of an API: Process Model-
Controlled Enzymatic Synthesis of 
Beta-Lactam Antibiotics”.

The MIT project will study how 
advanced data analytics can im-
prove decision making in pharma 
manufacturing. This will require 
the development of a framework 
for risk-based assessment of data 

FDA Furthers Its Aim of 
Supporting Emerging Technology

step ahead of the industry to be comfortable accepting 
fi les for new drugs produced in a new way.”

And the university is working with the private sec-
tor as well. Johnson & Johnson subsidiary, Janssen had a 
change from batch to continuous manufacturing for its 
HIV drug Prezista cleared by the FDA. It is now one of at 
least two drugs made by continuous manufacturing ap-
proved for use in the US. 

Rutgers previously received $6 million in funding 
from Jannsen to expand research eff orts in continuous 
manufacturing. It helped the company transition several 
products to continuous manufacturing and developed a 
specially designed manufacturing line at a facility in Puer-
to Rico. 

“Our collaboration with the Rutgers Engineer-
ing School has been very productive in helping us to 
prepare for the future in delivering the highest qual-
ity medicines in the most effi  cient way,” said Mauri-
cio Futran, vice president, advanced technology at 
the time. 

AI & Continuous Manufacturing: More Than Just a Cost-Saving Exercise

plus analytical tools and process control 
strategies. 

It will also attempt to use text analy-
sis tools to utilize a wider range of non-
numeric input data from across a pro-
cessing for facility. For example, this 
could include operator notes, reports 
and inspection records. 

Finally MIT will attempt to use ma-
chine learning and AI to link diff erent 
sets of publicly available data about bio-
logical products. This includes a number 
of potential sources of information such 
as clinical experience and manufactur-
ing operations. 

The overall goal of the project would 
be to enable manufacturers to use more 
of the information available to them to 
increase understanding of processes and 
aid regulators in evaluating manufactur-
ing processes.

Meanwhile in Georgia Tech’s proj-
ect, researchers will look at the pro-
duction of specifi c drugs – cepha-
lexin and amoxicillin – in dedicated 
facilities. 

The redesigning of these facili-
ties towards dedicated production 
would be advantageous as manu-
facturers must take precautions on 
cross-contamination. 

The research will involve em-
ployment of a biocatalyst, an im-
proved kinetic model and reactive 
crystallisation. 

Georgia Tech will also devel-
op novel integrated reactors and 
separators as well as creating an 
overall process model that can sup-
port process analytical technology 
and control. 



21Monthly Deep Focus: Brian A. Bohnenkamp

First, it’s important to think of 
this question from the per-
spective that there will be a 

growing expectation that life sci-
ences companies use data analytics 
to detect and correct potential com-
pliance issues. 

Strong data analytics capabili-
ties will quickly move away from 
being viewed as a luxury for large 
companies with large budgets to be-
coming a boilerplate component of a 
healthy compliance program for any 
company. 

Those expectations will be ac-
celerated by Open Payments data 
and the resulting view that compa-
nies have easy access to a range of 
data that could be analyzed to iden-
tify potential problems. 

Statements from the podium 
by enforcers at numerous com-
pliance conferences over the last 
several years have indicated as 
much, and they have urged com-
panies to put their investments in 
Open Payments tracking systems to 
use. 

That makes good sense be-
cause there is no doubt that federal 
and state enforcement authorities 
will themselves analyze reported 
data and look for outliers and pe-
culiar trends. Things like meal val-
ues, number of meals, consulting 
fees, and number of consultants are 
low hanging fruit for analysis and 
scrutiny. 

There also will be a growing swell of so-
phisticated analyses and investigative 
reporting by outlets like ProPublica that 
will either be based on or at least en-
hanced by Open Payments data, likely in 
connection with other big data or infor-
mation. 

Companies should expect media 
and enforcers to be hunting for potential 
noncompliance with a range of appli-
cable laws, regulations, and standards. 
This could include Federal laws like 
FDA regulations and the Anti-Kickback 
Statute, and state gift bans, compliance 
program laws, and government eth-
ics requirements, as well as standards 
like the PhRMA and AdvaMed codes, 
among others. 

The most recent prominent exam-
ple of hard-hitting media scrutiny was 
an investigative article that scrutinized 
a well-known physician’s confl ict of in-
terest disclosures in medical journal ar-
ticles, in which Open Payments data was 
used to highlight and identify industry 
relationships that were not disclosed. 
Companies should also expect more 
analyses into prescribing trends based 
on Medicare utilization data (which 
is also publicly available). In addition, 
company leadership and executives 
should appreciate that there will be 
growing expectations that they more 
quickly identify and correct potential 
noncompliance by functions and per-
sonnel under their responsibility and 
control. 

It could become more likely that se-
nior leaders will be seen as having 
actual or constructive knowledge 
of improper activities because of 
data that was available to them. This 
could lead to increased individual 
accountability or at least could be 
used by enforcers to enhance cases 
against individuals based on their 
conduct or the conduct of person-
nel under their responsibility and 
control, especially in light of the 
growing general focus on individual 
accountability. 

All this to say that ideally com-
panies will proactively invest in 
strong data analytics capability irre-
spective of broader expectations be-
cause they see it as an eff ective tool 
to help keep the ship straight and 
clear from any signifi cant govern-
ment investigations/enforcement 
or media scrutiny. 

If for no other reason, compa-
nies should want to get out front of 
those who will be scrutinizing their 
activities using much of the same 
data. But if that’s not enough to push 
you forward, expect that eff ective 
data analytics capability likely will 
be soon viewed as a necessary piece 
of the “second era” of compliance 
programs (to use a phrase from In-
spector General Dan Levinson). As 
Uncle Ben said to Peter Parker (Spi-
der Man), “with great power comes 
great responsibility.”

Brian A. Bohnenkamp
Partner, FDA & Life Sciences Practice 
King & Spalding LLP 
Washington, DC

M O N T H LY D E E P  F O C U S :

Data and Compliance: How Can Analytics Be Utilized to Mitigate The 
Risk of Government Enforcement, Individual Liability, and Corporate 
Integrity Agreements?
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New sources of data and practical applications 
becoming more apparent have driven an increase 
in interest in real world evidence (RWE) amongst 

companies in the pharma industry.
This in turn has led to changes in the way pharma 

companies tackle RWE. More and more firms are 
bringing capabilities in house instead of relying on 
partnerships while also increasing budgetary allocations 
for RWE activities. Companies are also looking to retool 
third party data relationships. 

Instead of a client-vendor relationship for data 
purchasing, a new thought is to focus on partnerships 
where both the provider and the pharma company benefit 
further. 

However a number of barriers to full RWE utilization 
in the pharma industry remain. Some of these are 
technological and will only be addressed in the fullness 
of time. But many more are institutional and could be 
overcome with the right leadership and dedication. 

For companies already using RWE, significantly 
more can also be done. For example, fewer than 60% of the 
companies responding to a recent survey by international 
consultancy, Deloitte, on RWE in the pharma industry 
said they were currently using data sources such as 

patient generated data from health apps and wearables 
as well as genomic linked data such as what is currently 
being produced by companies like 23andMe.

However this is expected to change in the near 
future as more companies buy into RWE capabilities. 
Deloitte expects the percentage of companies using 
data from alternative user-generated sources to increase 
significantly in the next year and a half. 

“Consumer generated data could be a rich source of 
patient-centered information on areas such as activity, 
lifestyle and biometrics,” a spokesperson said quoting the 
Deloitte report. 

The reason why Deloitte expects to see a rapid 
uptake of RWE in pharma – particularly new RWE using 
alternative sources – is because the initial adaptation 
slope has been climbed and companies are starting to 
publish practical results. Deloitte expects to see further 
increases in practical pharma applications including 
transforming clinical trials by optimizing trial design, 
support value-based contracting through better design 
and supporting regulatory submissions. 

As a real world example of RWE in action, Merck 
recently partnered with the Regenstrief Institute, an 
informatics and healthcare research organization based 

The Growing Significance of 
Real World Evidence in The 

Pharmaceutical Industry
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based contracts, a Deloitte spokesperson said. 
Outside of value-based contracts specifi cally, there are 

other barriers to wider industry adoption of RWE as well. 
For example in data collection there remains a great deal 
of distrust between companies. “Respondents perceive 
health care stakeholders, primarily health insurers and 
health systems as reluctant to embrace RWE generated by 
industry,” said Deloitte. 

This is most likely due to a lack of transparency 
around data sourcing and analytics, it added. This 
must change in the future if pharma companies want 
to have new sources of RWE data made available 
to them. 

In part this will be solved by actively working to change 
the relationships between pharma companies and other 
stakeholders in the wider health sector.  By working to 
create greater transparency and linkages, companies can 
change relationships from strict client-vendor oriented 
business deals to partnerships that would allow for greater 
back and forth on data – giving clarity and context. 

However, in order to do this, pharma companies 
must fi rst look to put their own houses in order, Deloitte 
warned. For example, any RWE provided by a pharma 
company should be clear and transparent. “Companies 
should communicate the limitations and applicability of 
the data to their intended users,” Deloitte said. 

Technical innovations will continue to aid pharma 
companies in overcoming barriers to RWE, too. For 
example, there have been great strides in natural language 
processing (NLP) in the recent past. This is likely to 
continue and will radically change how pharma companies 
perform research if fully embraced by the industry. 

NLP, an AI tool to better understand human language 
and the contextual meanings hidden within it, will allow 
pharma companies to utilize more and more real world 

at the Indiana University School of Medicine, to use 
machine learning to identify patients with peripheral 
arterial disease from records. Using natural language 
processing, Merck sorted unstructured and structured 
data to fi nd four times the number of patients than would 
be possible through conventional data analysis.

This is an excellent example of why pharma 
companies should be embracing RWE more and more 
in the future.  RWE is a perfect tool for generating quick 
analyses around certain cohorts of patients and learning 
about diff erent types of subgroups, according to James 
Powers, principle consultant for health and life sciences 
at the SAS Institute, a developer of analytics software.  

“If a certain subgroup of patients really responds well 
to a therapy, that knowledge can inform both marketing 
and further development plans,” he added in an interview 
with the International Institute of Analytics, a research 
and advisory fi rm for analytics capabilities. “A company 
could also confi rm or reject the hypothesis that it should 
try to get approval for a slightly diff erent set of criteria for 
the drug.”

Beyond research and development, RWE can 
also have a signifi cant impact on the business side of 
pharma. This includes the competitive analysis for 
commercialization strategies beyond standard sales 
forecasting, Powers said. 

“For example, beyond the standard sales forecasting, 
a company might pick up on signals that a drug may have 
stronger potential in one geography than another,” he 
added.

Deloitte analysts agreed. They expect to see a 
further increase in the use of RWE to create value-based 
contracts for the pharma industry. “Increased pressure 
on pharmaceutical pricing has helped spur an increased 
focus on the value therapeutics provided to patients and 
the health system.”

Value-based contracts represent a way for companies 
to mitigate the cost and share the risk of innovative 
and expensive treatments – obviously a huge deal in an 
industry with inevitably high rates of failure throughout 
the process of bringing a product to market. 

Doing this, however, requires an ability to measure 
and track patient outcomes in the real world and, partially 
as a result, uptake of value-based contracts has been slow 
across the pharma sector in practice. 

Deloitte said it expects this to slowly change over 
time. A majority of respondents in its recent survey said 
they were doing “something active” around value-based 
contracts. But adoption will require further barriers to be 
overcome. 

This includes: collecting, linking and analyzing 
necessary health care data and objectively defi ning 
populations and outcomes in order to provide the 
framework on which to judge goals and criteria in value 

The Growing Significance of Real World Evidence in The Pharmaceutical Industry
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data, according to Costas Boussios, vice president of Data 
Science at OM1, an advanced analytics company working 
in the healthcare sector. 

“[For example] the ‘old way’ would be to use nurse 
abstractors to chart review a small sample of patients,” 
he added.  “With advanced NLP, data on such things as 
reasons for discontinuation of a medication can now be 
captured at scale across tens of thousands of patients for 
less than the cost of a traditional chart review.”

Going forward we should see greater use of 
prescriptive analytics to predict future outcomes, he said. 
This will help to make RWE integral to product design, 
development and commercialization.

“We can use today’s technology to shorten cycle 
times and do in a few hours what used to take weeks. 
That’s a pretty exciting innovation,” said Powers.

And perhaps in realization of that, it appears many 
pharma companies are gearing up by bringing RWE 
expertise in house instead of relying on partnerships with 
third-party companies as was previously the norm. 

Already all respondents to the Deloitte survey had 
some form of RWE at their companies – with the majority 
(55%) having mature capabilities – either in single areas 
or across the entire life cycle of a product.

 Future spending will likely refl ect the increased 
drive to bring talent in house, Deloitte said. Overall RWE 
budgets are expected to increase – with more money 
dedicated specifi cally to recruiting new talent and/
or upskilling existing talent plus increasing technical 
support capabilities. 

“Hiring experts to build and implement advances 
systems (such as machine learning systems) can help 
existing talent derive insights from structured and 
unstructured disparate RWD sources,” Deloitte said. 

But there is still a question of how companies should 
judge results from that increased spending. In the short-
term, defi ning fi nancial targets may not be the best way to 
assess value for money, Deloitte added. Instead, looking 

at things such as the number of studies published, the use 
of RWE in support of health technology assessments or a 
decrease in spending on external vendors may be a better 
judge of RWE performance.

In the longer term top-line sales or clinical 
development productivity are likely to be the best metrics 
for judging RWE return on investment, Deloitte added. 
For now, though, it is simply time to play catch-up for 
companies in the pharma sector. Previously, the reality 
has not lived up to the hype when it comes to the use of 
AI functions in pharmaceuticals, and fi rms may be gun-
shy as a result. But companies in other sectors are fl ying 
ahead of pharma in terms of use of AI, and the industry 
would do well to pay attention. 

“The pharmaceutical industry is well behind fi nancial 
services and online businesses when it comes to real-time 
analytics,” said Powers. 

“So we argue by analogy: ‘How do you think Amazon 
knows instantly what purchase suggestions to make to 
you? It’s all algorithms in the background being processed 
on state-of-the-art technology. That’s possible in health 
and life sciences, too.’ But seeing is believing. So we’re 
doing lots of demonstrations to help people push the ‘I 
believe’ button.”

The Growing Significance of Real World Evidence in The Pharmaceutical Industry

 “How do you think Amazon knows instantly 
what purchase suggestions to make to you? It’s 
all algorithms in the background being processed 
on state-of-the-art technology. That’s possible in 
health and life sciences, too.”
— James Powers, Principal Consultant for Health and Life Sciences, SAS Institute
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A primary responsibility of 
pharmaceutical manufac-
turers is to ensure that de-

cisions which may aff ect patients 
or consumers are based on quality, 
accurate, and complete data. The 
concept of data integrity is critical 
avoiding government enforcement, 
individual liability, and corporate 
integrity agreements. Analytics 
tools are essential in the process of 
ensuring not only the integrity of 
data, but also its confi dentiality and 
accessibility.  More importantly, 
analytics can actually increase busi-
ness value by minimizing fears that 
data, particularly sensitive data, will 
be lost, breached, or otherwise mis-
handled, leading to expensive reme-
diation eff orts, lawsuits and dimin-
ished goodwill. 

One important type of analytics 
is data mapping-the process of iden-
tifying how particular data fl ows 
through an organization from col-
lection to destruction. The process 
is important not only from a data se-
curity/privacy perspective, but also 
from an organizational perspective. 
Understanding where data resides 
and how it travels through the busi-
ness ecosystem, including third 
party services providers, can help 
identify gaps in security and lead to 
a better understanding of a business 
risks.  Perhaps more importantly, 
data mapping allows an organiza-

tion to evaluate its existing practices to 
determine whether they are eff ective, ef-
fi cient, and ethical. 

Another important tool is forensic 
analytics. This process involves querying 
both structured and unstructured data 
to identify patterns which might deserve 
closer inspection for liability or compli-
ance purposes. For example, forensic 
data analytics can help identify potential 
insider threats by querying network ac-
cess logs for abnormalities. Early iden-
tifi cation of suspicious activity can fend 
off  major liabilities. As another example, 
forensic data analysis can help identify 
and retrieve personal information for 
preparing responses to newly enacted 
privacy laws. 

In the past few years most citizens 
of the globe have seen the expansion of 
their privacy rights in one form or an-
other. Most famously, the European 
Union implemented the General Data 
Privacy Regulation (GDPR), which took 
eff ect in May, 2018, but other notable 
privacy laws were passed or implement-
ed in China, Japan, and Brazil, while oth-
er countries, including India, Mexico, 
and South Korea, will soon update their 
privacy regimes.  The takeaway from all 
of this is that privacy compliance can no 
longer be placed on the back burner by 
businesses.  As mentioned above, data 
analytics is integral to fulfi lling these 
broad new privacy obligations. 

Often ignored is the understanding 
that fulfi lling compliance obligations 
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is another way to understand con-
sumer behavior.  Analytics can be 
utilized in privacy compliance while 
simultaneously doing what it does 
best-learning more about individu-
als or groups of individuals. Take for 
example the concept of individual 
access rights.  Under the GDPR and 
the recently passed California Con-
sumer Privacy Act, individuals have 
the right to know what information 
a business has collected about them.  
Performing analytics on these re-
quests can lead to valuable informa-
tion including how much individu-
als value privacy, whether they are 
willing to negotiate the exchange of 
personal data for consideration, or 
whether the particular business is 
seen as risk to personal privacy.  In 
this sense, analytics can off er impor-
tant insights into corporate good-
will in addition to helping comply 
with regulatory obligations. 

Michael Hellbusch
Esq., CIPP/US, CIPP/E, CIPM
Privacy Counsel at Rutan & Tucker

M O N T H LY D E E P  F O C U S :

Data and Compliance: How Can Analytics Be Utilized to Mitigate The 
Risk of Government Enforcement, Individual Liability, and Corporate 
Integrity Agreements?



26

Data are a valuable tool for 
solving problems and de-
veloping understanding of 

critical issues and assessing the cur-
rent state of aff airs. Indeed, without 
data, opinions prevail and discus-
sions generally produce more heat 
than light. 

Data are part of the scientifi c 
method. Lord Kelvin tells us, among 
other things that “When you can 
measure what you are speaking 
about and express it in numbers you 
know something about it, but when 
you cannot measure it, when you 
cannot express it in numbers, your 
knowledge is of the meager and un-
satisfactory kind.”

The Food and Drug Admin-
istration (FDA) and other regula-
tory agencies are placing increased 
emphasis on the collection and sta-
tistical analysis of data. The FDA 
emphasizes the use of Process Ana-
lytical Technology (FDA 2004), 
Quality by Design (ICH 2009, Snee 
2016) as well as guidances for Pro-
cess Validation (FDA 2011), Data 

Integrity (FDA 2016a) and Quality Met-
rics (FDA 2016a). 

Data and the use of statistical meth-
ods are also part of the Code of Federal 
Regulation: Title 21. Part 820 - Qual-
ity System Regulation, Subpart O, Sta-
tistical Techniques states that “Where 
appropriate, each manufacturer shall 
establish and maintain procedures for 
identifying valid statistical techniques”.

So the use of data and statistical 
methods are required to be in compli-
ance with FDA regulations and guidanc-
es. But there is more; much, much more. 

Data and use of statistical analysis 
enable us to more eff ectively design, 
monitor, control and improve products 
and processes. The result is stable and 
capable processes in compliance with 
regulations. 

Quality product is produced, out-
of-control (OOC) issues are decreased, 
amount of out-of-spec (OOS) product is 
reduced and processes remain in a state 
of statistical control. Another important 
benefi t is that less time and resources 
are spent fi ghting fi res. This allows more 
time to work on process improvements 
and fi nd better ways to work. 

This is discussed in Stage 3 of the 
Process Validation Guidance which calls 
for “Continued Process Verifi cation: 
Ongoing assurance is gained through 
routine production that the process re-
mains in a state of control” (FDA 2011). 
In Stage 3 processes are continually 

monitored to assess process stability 
and control. Pzhayattil, etal (2018) 
reports that “A year’s worth of FDA 
warning letters suggest that API and 
fi nished drug manufacturers should 
strengthen their approach to con-
tinued process verifi cation”.

The analytical techniques used 
in Stage 3 include: control charts, 
process capability indices and pro-
cess variance components, Pareto 
analysis, trend charts and other 
graphical techniques. The tools are 
not suffi  cient however. 

The data collection, statistical 
analysis and management review is 
much, much more eff ective when in-
tegrated into a management system. 
It is the systems approach that en-
sures that the CPV stays in place and 
is sustained over time (Snee 2010). 
Management review is the “Secret 
Sauce” that keeps the CPV system 
continually operating (Snee 2015). 
The use of the systems approach will 
enable the pharmaceutical industry 
to strengthen its approach to con-
tinued process verifi cation.

Such a CPV system is 
shown schematically in the 
fi gure below. Data are collected 
from the process and regularly 
analyzed and reviewed - produc-
ing needed process adjustments 
and improvements.
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The process adjustments are guided 
by the information obtained from 
the analysis of the data as well as 
models developed for the process 
using Quality by Design techniques 
(ICH 2009; Snee 2010, 2015, 2016). 
When the need for the same process 
adjustments occur frequently the 
need for process improvements is 
often identifi ed. 

In these cases, process improve-
ment projects are chartered and 
the Defi ne-Measure-Analyze-Im-
prove-Control (DMAIC) process 

Schematic of Continuous 
Process Verification System

improvement framework is frequently 
used to guide and complete the process 
improvement projects. 

Another important input to the 
CPV System are special cause problems 
caused by infl uences from outside the 
process such as raw material lot vari-
ability, diff erent pieces of equipment 
and process operators (Snee 2018). 
Special cause variation creates process 
stability issues producing OOC and 
OOS results. Reducing process stability 
issues improves the predictability of the 
process. 

Periodic Data 
Analysis and Review

Process AdjustmentBatch Quality Data

Batch Production 
Over Time

Process Improvement

Special Cause 
Problems

Monitoring Tools

• Control Charts
• Capability Analysis
• Variance
 - Components
• Histograms
• Pareto Charts

Process Models 
Y=f(X)

DMAIC

So data and analytics enable compli-
ance in two ways. You are following 
FDA guidelines and government 
regulations. Of equal importance, 
the data and the insight gained 
from the statistical analysis provide 
product and process understanding 
and knowledge that produce better 
products and processes, less waste, 
better satisfi ed patients and better 
bottom-line performance.

References: See Pg. 28
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