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Who is here in the room with you today?

Ian Shafer
Partner

Rachel Mercado
Director

Lorie Wijntjes 
Managing Director

● BA in Molecular Biology

● 20 years in Biopharma 
Development

● 15 years of systems 
implementation & integration

● Experience spans working at 
sponsor, software, and 
consulting

● MS Statistics, BA 
Mathematics, BA Statistics

● Over 30 years of statistical 
and analytical consulting

● 10+ years working on 
pharmaceutical related 
projects (R&D, commercial 
and manufacturing/supply 
chain)

● MS Biomedical Engineering, 
BSE Bioengineering

● 15+ years in healthcare 
developing growth strategies 
and managing large 
transformations

● Experience spans pharma, 
medical devices, provider, 
not-for-profit, software

3



2) Co-Create - Team-based Exercise Framework

We will outline current-state processes along 

with the following phases and key dimensions 

...

… identifying pain points 

and bottlenecks ...

… to developing a paper-

based solution to address 1 

pain point

Study Start-
Up

Study 
Conduct

Study 
Close-Out

Pain Points

• Are there activities that 

are manual in nature? 

Administrative or non-

core? Repetitive? 

Cumbersome and time 

consuming? 

Opportunities

• How can the following 

technologies be 

applied to enhance 

efficiency? speed? cost 

reduction? Other 

drivers?

Process

People

Data & Formats

Technology Applied

Phase 2

Phase 3

1) Learn - Educational session on Robotics Process Automation, Machine Learning, and 

Artificial Intelligence 

3) Compete - Solution read-out and competition to select the winner!

Today’s 3-part approach - Learn, Co-create, 

Compete!
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AI Technologies & Leading Practices



Why AI

Tufts CSDD R&D Cost Study, the Journal of Health Economics (2016)

High Volume of Data

• High volume of homogeneous and 
heterogeneous data is coming in at a 
speed beyond human comprehension

• Those data include but not limited to 
EHR, EMR, IoT enabled devices 

• AI can benefit from large volume of 
data to help categorize and link data 
together

• This could benefit in cost and time 
saving

Increasing Cost of R&D

• Estimated $0.2B - $2.6B R&D cost in 
2016 to bring any drug from first human 
trial to regulatory approval

• R&D is continuing to increase with 
CAGR over 10-year-period of 12.5%

• Better minimize operations from 
unnecessary protocol amendments, 
better site-selection, etc.

• Help predict potential points of failure 
to avoid costly delays and rework  

• Better optimize resource allocation

Innovation Bottlenecks 

& Success Rate

• The rate of regulatory approval 
success for a drug post human trials is 
just 12%

• 9/10 drugs being developed fail to 
make it to pre-registration due to poor 
efficacy or absorption, distribution, 
metabolism, or excretion (ADME)

• Enables deep simulation of 
scenarios/dimension in drug discovery 

• Better optimizes portfolio risk and 
priority

• Helps scientists better understand 
disease conditions

• Enables personalized medicine based 
on individual patient history / conditions

How can AI help address these challenges? 
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AI Investment by Industry

Percent companies investing in AI by industry

AI is very effective at… 

• Performing analytical work and transactional processes

• Pulling insights from complex, unstructured, massive 
datasets

• Coordinating a wide range of activities

• Adapting and learning from experience

However, AI has its caveats… 

• AI systems can be prone to biases just like humans –
because humans programmed the AI…

• AI systems are only as good as the data – they require 
large quantities of high quality, homogeneous data

• If learning is involved, data & time is required for optimal 
function

Figure Source: PwC, 2017 Digital IQ® Survey 7



AI Continuum

Automated 

Machines

Time

V
a
lu

e

Robotic Process 

Automation

General Artificial 

Intelligence

Assisted 

Intelligence

Augmented 

Intelligence

Autonomous 

Intelligence

Automation of physical 

and virtual activities

Generation of basic 

insights by machines

Generation of human-level 

insights by machines

Autonomous generation of 

focused human-level 

insights

Autonomous generation of 

any human-level insight

Emerging today

Physical Automation Cognitive Automation
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...which broadly classify into four business 

applications

Deep Learning based algorithms are gaining importance for human intelligence tasks like 
visual recognition and natural language processing bringing new opportunities across the 
customer experience journey

Companies are increasingly leveraging AI to detect patterns to better understand customer 
behaviors and/or to  prevent potential risks (e.g., fraudulent financial transactions, network 
intrusions, system / technology failure)

Enterprises are complementing existing Big Data systems (sourced from social media, IoT 
sensors, etc.) with an AI layer that allows to automate complex task and go beyond the 
insight generation. Robotics use cases are evolving from RPA to more sophisticated 
solutions

Sophistication is bringing additional AI-enabled techniques such as agent-based modeling in 
a simulated environment without requiring large datasets, allowing companies to conduct 
future-state scenario analysis to improve decision-making 

Increasing ability to 
automate tasks

B

Increasing ability to “see”, 

“listen”, and “understand”

A

Increasing ability to 
detect patterns

C

Increasing ability to make 
complex decisions

D
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What is AI?

Collaborative 
Systems

Machine 
Vision

Natural
Language

Knowledge 
Representation

Reasoning

Statistics Econometrics

Planning & 
Scheduling

Robotic 
Process

Automation

Audio & 
Speech

Optimization
Complexity 

Theory
Computer 
Science

Game 
Theory

Machine 
Learning
(inc. Deep 
Learning)

Big & Fast 
Data

Technology

Navigation Visualization

Deep 
Question 

Answering

Adaptive 
Systems

Machine
Translation

Sensory Layer
Mimics actions and functions associated with 

human senses such as sight, hearing, and speech

System Layer
Provides back-end techniques to enable 

higher level intelligence

Cognitive Layer
Organizes information efficiently, learns from 
experience, and makes complex decisions

Foundational Layer
Provides the building blocks of advanced 
computing and analytics that enable AI

List is non-exhaustive

AI covers a wide range of capabilities that spans the foundational, cognitive, 
system, and sensory layers
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Enabling AI through Talent

Infrastructure

Data preparation, training models, 
creating user interfaces, and model 
deployment within a corporate IT 

infrastructure leveraging 
environments like Azure Machine 

Learning or Amazon Machine 
Learning are already equipped with 

approachable user interfaces to 
clean datasets, train models, 
evaluate them, and deploy.

Integrated Teams

With the integrated structure, a data 
science team focuses on dataset 
preparation and model training, 

while IT specialists take charge of 
the interfaces and infrastructure 

supporting deployed models. 

Specialized Data 
Scientists

A specialized structure model aids in 
addressing complex data science 
tasks that include research, use of 

multiple ML models tailored to 
various aspects of decision-making, 
or multiple ML-backed services. In 

the case of large organizations, 
specialized data science teams can 
supplement different business units 

and operate within their specific 
fields of analytical interest.
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Separating Myth from Fact

Myth #1: Artificial Intelligence is a 

distinct monolithic area of study

Fact #1: Artificial Intelligence is an 

interdisciplinary area with many distinct 

sub-fields

Myth #2: All types of problems can be 

solved by a single AI solution 

(e.g., Watson, Palantir, etc.)

Fact #2: Different types of problems 

require different type of AI techniques 

and solutions to be used

Myth #3: Machine Learning 

automatically (magically) learns from 

data without any human intervention 

Fact #3: Machine Learning requires a 

rigorous process of acquiring and 

cleansing large amounts of data, 

selecting, training, guiding algorithms

Searching, Querying 

& Conversing

Describing, Classifying, 

Understanding & 

Visualizing

Diagnosing, Discovering 

& Reasoning 

Trending, Forecasting,  

Projecting & Predicting

Simulating, Learning, 

Optimizing, & Adapting

Recognizing, Sensing, 

& Recommending

AI Uses

Myth #4: Automation techniques will 

replace human talent requirements

Fact #4: AI and automation will free up 

capacity, but will not replace human 

talent as it only focuses on automated 

and reversible decisions 12



Challenges in developing and scaling AI & ML 

capabilities
Typical Challenges Leading Practices

• Lack of clear  data acquisition strategy (internal & external)

• Silos & data fiefdoms; Poor quality data & tools - majority of 
“analytics” time spent on data integration and preparation  

Data & 
Tech.

• Develop a thorough data acquisition roadmap and plan 
features based on data availability

• Integrate data, “force” collaboration 

• Jumping into PoCs & implementation without fully 
understanding business value and long term approach

• Failure to link $$ impact to AI projects 

Business 
Value

• Conduct PoCs only with real plan/intent to scale-up 

• Develop business cases (NPV/revenue) to justify 
investment

• Plan to “train-up” existing IT project managers on AI

• Lack of ‘bilinguals’ – AI & domain knowledge

Talent & 
Org.

• Secure core team of data scientists & business strategists

• Forge external partnerships to fill talent and data gaps 

• Evolve job requirements & reward growth in  AI/analytics

• Just hiring talent and not operating model to fully leverage 
value from AI

• Lack of clarity on governance (data,tools,product roadmap)

Process & 
Governance

• Secure unambiguous support from executives 

• Create transparent, “best-fit” governance 

• Democratize data access while maintaining right controls

• Big bang approach

• Overpromising value, under-delivering on capability 
development (e.g., talent, tech) and change management

Rollout

• Think big, start small, fail fast and encourage risk 

• Create transparency and drive accountability

• Don’t shock the culture 
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AI is here to stay...

85%
Of respondents think that AI will 
significantly change the way they do 
business in the next 5 years**

AND

84%
Of respondents think that AI based 
decisions need to be explainable in 
order to be trusted**

BUT

6%
Of organizations have AI initiatives 
present on a wide-scale**

83%
Of organizations think that the 
responsible use of AI a priority for their 
organization*

WHILE

52%
Of respondents want to understand 
their AI systems and tackle the black 
box problem* 

AND

48%
Of respondents want to safeguard their 
AI systems from external adversarial 
attacks*

*Source: Global survey February 2019
** PwC CEO Survey 2019

...however, organizations 

face challenges as AI 

disrupts the entire value 

chain 
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What is Responsible AI?

Responsible AI is explainable…

Algorithms are transparent or are auditable

Provides control framework to catch problems before they start

Spots bias in data and models

Monitors ways malicious actors could “trick” algorithms

Considers AI’s impact on privacy, human rights, employment, and the environment
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To accelerate innovation and fully realize the potential 

of AI, ethical considerations need to be prioritized

ETHICS & REGULATION 

Assess risks related to ethical aspects of AI and operationalise ethical AI for the respective context; identify and evaluate
relevant regulations that impact AI solutions 

INTERPRETABILITY & 

EXPLAINABILITY

Explain model decision making overall 
and what drives an individual prediction to 
different stakeholders

BIAS & FAIRNESS

Uncover bias in the underlying data and 
model development process and enable 
the business to understand what process 
may lead to unfairness

GOVERNANCE

Introduce enterprise-wide and end-to-end accountability for AI applications and consistency of operations to minimise risk and 

maximise ROI

Ethical & societal

Performance & security 

Control

ROBUSTNESS & SECURITY 

Explain model decision making overall 
and what drives an individual prediction 
to different stakeholders
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I: Evaluate short-term and long-term benefits and risks 

when selecting the best technology for your 
organization

Investment Time
What are the time and costs associated with implementing one 
or more emerging technologies 

01

Think Twice
Consider the short-term benefits and the ROI over time to 
identify the most appropriate technology and approach

02

Realistic Approach
Think about utilizing responsible AI and applying rigor 
transparency so individuals can recognize how outcomes are 

being generated 

03
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II: Transform from use cases to POC

Ideas Prototype Test

3. Business Case

POC

Map User Experience 
Landscape

Outline Behaviors, 
Expectations  and 

interactions

Workshop
Ideate User 

Flow

Create Design 
Flow

Validate Design Refine Design

Create physical 
and logical 

architecture

Develop 
Prototype 

screen

Determine Tech 
Feasibility

Build Core 
Technology

Workshop
Identify monitoring points, 

alerts needed, provisioning 
processes/workflows

Build Business Case Projections based 
on Hypothesis

Add Prototype 
Test & Learn Data

Develop high level 
strategyB

X

T

Understand Research Analyze

Use Cases
Socialize, Refine 

and Validate

Use Case Inputs:

• Market white
space

• Service Offerings
• Self-Service 

Portals
• Data Visualization
• Current state 

architectures
Hypothesis

Brand Marketing

Analyze current 
state and sector 

specific disruptive 
technologies

Understand 
current technical 

cost basis and 
challenges

Socialize technical 
hypothesis

Through requirements gathering and planning, align on goals for the business, experience, and technology.  

Then build a prototype and an eventual Minimum Viable Product (MVP).
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III: Apply analytical methods to test hypotheses, 

visualize results, and generate powerful insights

Why use Data Exploration 
Pilots (DXPs)?

How DXPs work.

Our iterative use case or 
hypothesis-driven approach 
applies data transformation 
and analytical methods to 
generate actionable insights. 

?

Identify 
Questions & 
Hypotheses

Explore, 
Analyze & 

Visualize 
Data

Generate 
Insights & 

Act

Source, 
Prepare & 

Conform 
Data

Teams generate hypotheses 
and prioritize those who 
would provide the most 
value to the group

Relevant data are identified, 
conformed and aggregated

Analytical datasets are re-
used to accelerate 
subsequent Data Pilots  

Advanced statistical 
methods are applied to test 
hypotheses

Results are visualized and 
documented

Teams interpret the results 
to generate insights that are 
presented to the business to 
take appropriate action

A DXP in action.

Teams work together to 
review results, assess the 
implications, and generate 

actionable insights

Data Scientists apply advanced 
statistical methods to test 
hypotheses and visualize resultsWe utilize Data Exploration 

Teams (DXTs) to address 
scientific hypotheses and 
demonstrate organizational 
value and buy-in.

Business stakeholders (CPMs, Dev 
Team Leaders)  brainstorm questions 
and work with data scientists to refine 
and prioritize them

Data Ops Analysts generate 
curated and aggregated analytical 

datasets required to answer 
questions
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IV: Mature POC to a scalable solutions via a phased 

and agile approach

An iterative, use-
case driven approach 
engages business 
stakeholders early 
and often to ensure 
they buy into the 
data, algorithms and 
value delivered. 

Taking learnings from 
the data exploration 
projects, minimum 
viable products are 
designed with the 
flexibility to scale to 
enterprise and reflect 
the variety of use 
cases. 

Leveraging 
accelerators as a 
starting point to 
expedite build phase 
using an agile 
development 
approach using 
Scrum and SAFe 
techniques.

A holistic approach is 
taken to 
implementing new 
capabilities that 
includes managing 
stakeholders, 
equipping people and 
realizing value. 

Pilot & Test Design for 
Scale

Build Implement

Product 
enhancements 
continue using 
product backlogs post 
the initial go-live. High 
priority automation 
capabilities are built 
into the MVP, and 
additional 
opportunities are 
added as these 
become available and 
the platform and data 
matures.

Optimize & 
Automate
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What makes a successful AI 

Proof of Concept?

Successful AI PoCs address 

problems that have significant 

potential value, offer complexity 

that cannot be addressed with 

traditional automation tools, and 

concentrated on a component that 

can be addressed within a month-

long sprint

Define a small, impactful, 
and time bound use case 
for a PoC

Assess if the solution can 
be learned from existing 
data sets

Define the problem and 
approach before the tool

Problems and data sets 
that generalize well

Definition of success

Instead of solving for a single monolithic AI, 
decompose the problem into smaller, manageable 
use cases

Validate that the data sets are applicable for the 
solution, labeled, accessible, and provide adequate 
representation, or plan for data engineering activities

Define the problem, supporting data sets, solution 
architecture and applicable techniques before 
finalizing the tool or software

Identify features that can span multiple applications 
and avoid those that are only applicable for a single 
instance

Establish a baseline and metrics for comparing the AI 
solution to business as usual, and include steps for 
business and model validation
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Pharma Proof-of-Concepts using AI

• Detect and measure cancerous 
growths from CT and MRI scans

• Incorporate deep learning in NLP 
to enable context awareness

• Utilize NLP to identify adverse 
events posted on various social 
media sites

• Synthesize and classify 
unstructured data in EHR

• Apply NLP for compliance 
reporting and safety monitoring

• Analyze terabytes of real world 
patient data to identify common 
biomarkers for a particular type of 
cancer

• Identify standard-of-care in 
treating specific cancers using 
real-world data

• Access real time patient data 
through wearables and digital 
medications to advance patient 
adherence programs

• Predict treatment outcomes 
based on patient’s medical 
history and historical drug 
performance

• Identify biomarkers and 
phenotypes that distinguish 
patient subpopulations and 
influence treatment response

• Utilize a large number of 
clinical covariates to identify 
those associated with rapid 
progression or response in 
cancer patients

• Automate the data entry of 
external queries into EDC

• Automate processing of 
external data loads into EDC

• Automate the processing of 
adverse event cases

Machine 

Learning

Deep 

Learning

Natural 

Language 

Processing

RPA / IPA

Working With 

Data At Scale

AI 

Techniques
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Case Study: Increasing productivity in 

pharmacovigilance through artificial intelligence

The 
pharmacovigilance 
function of a global 
pharmaceutical 
company was facing 
an increasing volume 
of adverse event 
reports, leading to 
heavy resource 
constraints and rising 
costs. 

Our client needed a 
way to reduce 
operational costs 
while increasing 
productivity.

Issue

Client increased 
business efficiency, 
improved user 
experience, and reduced 
operational costs
- ~70% reduction end-

to-end cycle time
- ~25% reduction in 

effort per case
- ~80% improvement in 

productivity over 
projections

OutcomeSolution

Ingest Read & 

Recognize

Interpret

Digital Sources Safety Database

Machine learning 
and rules based 

models to perform 
interpretation

Case sent to the right 
step in the workflow 

depending on 

completeness and risk 
identified by the 

interpretation and 
verified by the user

Pre-trained NLP 
models to identify 

key entities

Cloud hosted data 
lake to ingest data 

from multiple sources

User Interface
Surfaces data and analysis, 

building trust in the 

machine’s interpretation 

Intelligent Processing
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Case Study: Implementing a Clinical Design Analytics & 

Automation Platform

Continued pressures 
to reduce timelines 
and costs are putting 
more focus on 
advanced analytics 
and automation for 
clinical design 
decisions, such as 
site and country 
allocation

Optimization of these 
features is complex 
process requiring 
sourcing and 
standardization of 
data from disparate 
internal and external 
sources

Issue

● Gained a competitive 

advantage through 

clinical trials by 

leveraging data internally 

and externally to build 

customized solutions

● Accelerated enrollment 

and study start-up time 

through optimal site 

selection - reduced 

rescue and non-enrolling 

sites and avoidable 

protocol amendments

● Uncovered trends in the 

market early, and were 

able to react to dynamic 

shifts in the landscape 

quickly

OutcomeSolution

Identify and 

source data to 

support site 

/country 

allocation and 

costing 

CT.gov, Trialtrove, 
Sitetrove, 
Investigator 
Databank, claims, 
scripts, operational 
metrics, cost, 
resourcing, quality

Automate  

ingestion, 

profiling, 

conformance 

and curation of 

critical data 

elements used 

in analytics, 

apps and 

decisions

R/Shiny, Python, 
AWS NLP,  Medical 
Comprehend, 
Paxata, Alteryx

Deploy ML/AI 

algorithms to 

identify drivers 

of key 

site/study 

performance 

metrics

Startup-up time, 
enrollment cycle 
time, cost per 
patient, quality 
metrics

Develop model-

based 

country/site 

allocation and 

cost scenarios 

and interactive 

dashboards 

R/Shiny, Tableau, 
Spotfire, ClickView
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Case Study: Leveraging machine learning for patient 

clustering and subpopulation identification

Standardized, curated and aggregated 

data across multiple trials

A large biopharma 
company was drafting 
their Clinical Development 
Plan for an investigational 
medicine developed to 
treat an autoimmune 
disease with significant 
unmet medical need and 
historically low probability 
of technical and regulatory 
success.

The client wanted to use 
their historical clinical trial 
data to identify patient 
subpopulations to help 
inform inclusion/exclusion 
criteria for the upcoming 
trial and assess potential 
impact on treatment 
response.

Issue

• Treatment response rates 
were analyzed and cluster-
based phenotypes were 
used to inform 
inclusion/exclusion criteria 
and predicted treatment 
response was assessed

OutcomeSolution

Assessed treatment response by cluster 

to inform inclusion/exclusion criteria

Performed

exploratory 
analysis 

including  

correlations 

to remove 

highly 
correlated lab 

values

Applied advanced statistical techniques 

to reduce data dimensionality and cluster 
patients with similar baseline 

characteristics

• Dimensionality reduction 
techniques can serve a 
vital purpose in reducing 
the pool of potential 
predictor covariates in 
highly dimensional data

• Clustering and segmenting 
algorithms can be utilized 
to identify key difference in 
subpopulations of patients

Learnings 

1 2

3 4
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Team-based Exercise Framework

We will outline current-state processes along 

the following phases and key dimensions ...

… identifying pain points 

and bottlenecks ...

… to brainstorm opportunity 

areas to further explore

Study 

Start-Up

Study 

Conduct

Study 

Close-Out

Pain Points

• Are there activities that are 

manual in nature? 

Administrative or non-core? 

Repetitive? Cumbersome 

and time consuming? 

E.g., During protocol 

development, manual processes 

linking to data sources across 

Medical Writers and the QC 

group

Opportunities

• How can the following 

technologies be applied to 

enhance efficiency? 

speed? cost reduction? 

Other drivers?

E.g., automation may include 

adding an autolink feature, 

using AI to suggest source 

document locations

Process

People

Data & Formats

Technology Applied

Phase 2

Phase 3
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Last Name First Name Group Facilitator

Dean J Michael

1 Rachel Mercardo

Zuspan Sally

Lim Daeeun

BABRE Deven

ALASWAD Rehab

Beauregard Adam

Leventhal Melissa

Rajabi Jonathan

RAO Prasanna

MARSILIO Sabrina

2 Lorie Wijntjes

WALTON Danielle

MARTINEZ Adriana

GALLAGHER Patricia

GREGORY Jason

AQUINO Diana

FRYE Bernadette

MAHIDADIA Smruthi

OLBERDING Megan

MATOMBO Lydia

KONRAD Karl

Torres Borrero Jorge

3 Ian Shafer

Pearson Keith

KEHLER Camilla

zhang Qian

Ackermann Paul

Kujur Roshan

Dale James

Seibert Niki

Kobayashi Junji

Bulsara Nita
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