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Streamlining the introduction of new
drugs and medical technology
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INTRODUCTION

Since the results from the first randomized clinical study were published in 1948,
clinical trials have become the bedrock of medical research, a key component of
the rigorous and stringent approval process employed by the U.S. Food and Drug
Administration (FDA) to show that drugs and medical devices have been demon-
strated to be safe and effective for their respective indications. A lot has changed
since that first study. Pharmaceutical and medical device companies now face a
number of challenges to commercializing existing and developing new products,
such as competitive pricing pressure, patent expiry, and rising regulatory burdens
exacerbated by increases in clinical trial complexity, data volumes, and develop-
ment costs.

The drug R&D process is inefficient, complex, bureaucratic, and, above all else,
expensive. According to the Tufts Center for the Study of Drug Development, it

TABLE 1
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TABLE 2

Average Cost To Develop One New Approved Drug - Including
The Cost Of Failures (in Constant 2013 Dollars)

$2.6B

$1.0B
$413M _——

$179M

1970s 1980s 1990s-Early 2000s 2000s-Early 2010s

Source: Biopharmaceuticals In Perspective, Spring 2017, PhARMA.
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takes an average of $2.6 billion, including cost of failures, and 10-15 years to dis-
cover, develop, and win approval for a new drug. Additionally, only one of every
10 drugs that starts trials ends up being approved by the FDA.

Historically, industry stakeholders have been slow to adopt new technologies.
In our view, the highly regulated nature of the development and approval of
new medicines has resulted in an understandable level of conservatism toward
changing processes.

Despite the challenges, sponsors, contract research organizations (CROs), and
regulatory agencies worldwide are committed to improving R&D efficiency, most
notably by making greater use of technology-enabled software called eClinical
solutions. These eClinical solutions are increasingly viewed as being essential to
manage trial data requirements, reduce development costs, support faster go/no-
go decisions for potential new drug candidates, and increase efficiency through-
out the clinical trial process.

RUNNING THE R&D GAUNTLET

Although potential drug candidates are screened and assessed early in the R&D
process, many compounds still fail to make it through the R&D pipeline as they
must navigate a lengthy, complicated, multistep process before being approved
by the FDA (or international regulatory agency). Clinical trials are clinical re-
search studies conducted to collect information related to the safety and effec-
tiveness of innovative medical devices and drugs. They are conducted for various
diseases and conditions, such as infectious disease, cancer, Alzheimer’s, aller-
gies, and neurological disorders. All new drugs have to go through the phases of
a clinical trial before they are approved and prescribed to patients. The process
begins with extensive laboratory testing followed by human testing of experimen-
tal drugs in animals and human cells, typically conducted in four phases. Each
phase is considered a separate trial, and after completion of a phase, the inves-
tigators are required to submit data for approval from the regulatory body be-
fore continuing to the next phase. We describe the key elements of the process
below.

TABLE 3
Clinical Trial Costs by Phase and Therapeutic Area (dollars in millions)
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Source: FDA.
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Discovery and preclinical testing

Prior to testing in humans, a new drug candidate is considered to be a preclini-
cal or discovery (rather than a developmental) project. The focus of preclinical
testing is to determine whether the candidate is safe enough to use in humans
and whether it exhibits sufficient pharmacological activity or response to warrant
further investigation. If the candidate meets these criteria, the sponsor files an
investigational new drug (IND) application with the FDA to permit testing in hu-
mans. The IND includes data from preclinical testing and any prior experience in
humans (e.g., from foreign use), manufacturing information, and detailed proto-
cols for proposed clinical trials. An IND automatically becomes effective 30 days
after receipt by the FDA, unless the FDA raises concerns relating to proposed
clinical trials within the 30-day time period, in which case the FDA's concerns
must be addressed before clinical trials can commence. Before clinical trials can
begin at a study site, the site's Institutional Review Board (IRB), an independent
expert body charged with protecting patient safety and privacy, must give its ap-
proval separately from the IND submission.

Human clinical testing

Phase I clinical trials are conducted in a small number of human volunteers
(typically fewer than 100) to determine the safety, tolerability, and pharmacokinet-
ics and pharmacodynamics of the drug—how the drug acts in the body and the
relationship between the drug’s chemical structure and its effects on patients.

Phase Il clinical trials are conducted with patient volunteers to assess the ef-
ficacy and dosage response of the drug candidate. Phase Il trials typically enroll
100-500 patients and identify common, short-term drug treatment side effects.
Drug candidates that are shown to be both safe and efficacious in Phase | and I
clinical testing move forward and are next tested in larger randomized, controlled
trials.

Phase lll clinical trials enroll 1,000-5,000 patients (or more) across numer-
ous clinical trial sites. From enrollment to completion, Phase Il trials may take
years to complete. Regulatory authorities in the U.S. and internationally typically
require positive data from two Phase lll trials to support and justify a submission
for market approval.

Regulatory review and approval. If the trials prove successful, the data col-
lected from both the preclinical studies and clinical trials are submitted to the FDA
for review in the form of a new drug application (NDA) or biologic license ap-
plication (BLA). These applications include a large amount of data and are often
over 100,000 pages in length. Scientists at the FDA carefully review all the data
from the studies and, after weighing the safety, efficacy, benefits, and risks of the
potential candidate, decide whether or not to grant approval. There are strict pro-
tocols and regulations that govern the submission process, and failure to abide
by any of them can be grounds for denial. If the candidate is ultimately approved,
the sponsor may market it for the approved indication(s).

Post-approval research and monitoring

Research does not end when the discovery and development phases are over
and the product is on the market. Sponsors conduct extensive post-approval
research to monitor safety and long-term side effects on patients using the drug.
The FDA requires that sponsors monitor a drug for as long as it stays on the
market and submit periodic reports on safety issues. Sponsors must report any

(800) 866-3272
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Drug Discovery and Development Timeline
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Source: American Association of Cancer Research 2011 Cancer Progress Report.

adverse events that patients or healthcare providers report from use of the medi-
cine.

Phase IV clinical trials are often conducted to test the long-term safety and
efficacy of approved drugs and may be required by the FDA as a condition of
approval. Additionally, sponsors may conduct post-approval studies to assess
the benefits of a medicine for different populations or in other disease areas. In
some cases, they may also develop improved delivery methods or dosage forms.
Phase |V trials improve researchers’ and clinicians’ understanding of a drug’s
potential uses and its full benefits for health and quality of life. This phase of
continued research can help identify whether a drug has a greater impact on an
outcome when it is used earlier in a disease, in combination with other drugs, for
other disease indications, or with specific biomarkers.

It's a marathon not a race

Scientific and technological advances and a growing understanding of disease
continue to fuel the development of new treatments for patients. ClinicalTrials.
gov, which represents ~75% of clinical trials globally, shows a steadily increasing
number of new clinical trials registered year-over-year for the last two decades.
In the past 10 years, there has been an average of ~17,000 new registered trials
annually, with higher numbers in the last five years. At the same time, the costs,

TABLE 5

Clinical Trial Complexity: Then & Now

Typical Phase III Protocol Increase in
(Average of total numbers) 2001-2005 2011-2015 Complexity
Endpoints 7 13 86%
Procedures 110 187 70%
Eligibility Criteria 31 50 61%
Investigative Sites 40 65 63%
Data Points Collected 494,236 929,203 88%

Source: Getz KA, Campo RA
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TABLE 6
Current State of Clinical: Growing Pipeline of Innovation

Total Drugs, Global R&D Pipeline

Number of New Drugs and Biologics Approvals

uNDAs « BLAs

N
-0 .
~
o
-
© e - __ 11-- -—----

2000 2002 2004 2006 2008 2010 2012 2014 2016 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source:

FDA, Veeva.

time, and complexities of R&D have also increased, introducing additional chal-
lenges to the process.

According to EvaluatePharma, worldwide pharmaceutical R&D totaled ~$157
billion in 2016 and is expected to grow at a 2-3% annual rate through 2022. Of
this amount, we estimate the clinical development spend (Phases I-1V) to be
~$60 billion. In our view, R&D spend will be driven by several factors, including
major pharmaceutical companies’ efforts to replenish an estimated $194 billion
in revenue at risk between 2017 and 2022 from a so-called “patent cliff,” a solid
fundraising environment, increased access to capital by the small and mid-sized
drug sponsors, and recent new drug and biologics approvals.

According to a recent study by KPMG, within the pharmaceutical industry the
return on R&D expenditure has fallen from an industry average of approximately
20% in the late 1990s to just 10% today, while industry data shows clinical trial
costs are growing across all development phases and multiple therapeutic areas.
The combined impact of declining R&D productivity and increased trial costs has
led to margin pressure across the industry.

Given their desire to maximize efficiency and global market penetration to
achieve higher potential returns on their R&D expenditures, sponsors are in-
creasingly pursuing simultaneous new drug submissions and approvals in mul-
tiple countries. However, most small to mid-sized pharmaceutical companies do
not possess the bandwidth to do so. In addition, establishing and maintaining a
proprietary global infrastructure to pursue multiple regulatory approvals in differ-
ent therapeutic categories and jurisdictions can be costly as regulatory authori-
ties worldwide are requiring greater amounts of trial and safety data to support
and justify approval.

In the search for savings, the industry approach has been to outsource a greater
portion of R&D to independent services providers, specifically CROs, who pro-
vide specialized services designed to generate high-quality and timely data in

(800) 866-3272
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TABLE 7
~$4.6B eClinical Solutions Market

Electronic Data Capture | RN 2o
Randomization and Trial Supply Management _ 15%
Clinical Trial Management Systems | R RN 13-
Electronic Clinical Outcome Assessment/Electronic Patient Reported _ 13'0/
Outcome °
Electronic Trial Master Files _ 11%
Study Start Up & Site Development 1 10%

Trial Safety & Regulatory _ 9%
Patient Recruitment _ 5% |

Source: Company reports, First Analysis estimates.

support of regulatory approvals as well as support of post-approval regulatory
requirements. We estimate CROs currently manage ~45% of the industry’s clini-
cal development spend (growing ~7% annually).

Clinical trial data is a key corporate asset, providing evidence of efficacy and
safety as well as a drug’s potential economic value to the market. We think spon-
sors and CROs will continue to identify and deliver new ways to drive the next
phase of efficiency, which we feel will increase the adoption of electronic data
collection via eClinical solutions. We expect the ~$4.6 billion spent on eClinical
solutions in 2016 to continue to grow by 12% annually for the next five years.

eClinical solutions providers by and large have taken one of two approaches to
drive adoption: They either focus on delivering a technology/software solution or
delivering a technology-enabled service offering.

Companies like Medidata Solutions, Oracle, and Veeva Systems are offering
unified and integrated eClinical solution suites that are geared to improve compli-
ance processes and trial efficiency across the R&D value chain.

: ® BioClinica
o

o
- »°:é BIOCLI NICA Founded in 1990 and headquartered in Doylestown, Pa., Bioclinica is a global provider of

g SEE MORE CLEARLY AR 0-a A . . N

specialized clinical trial management solutions and services. The company’s cloud-based

solutions include medical imaging, cardiac safety, clinical adjudication, randomization and trial supply management and optimiza-
tion, electronic and eSource data capture, site payments and forecasting, pharmacovigilance, trial management, and risk-based
monitoring solutions. In addition, Bioclinica offers an integrated App xChange, which extends Bioclinica’s platform through in-
teroperable solutions from partners, a global network of research sites, patient recruitment services, and post-approval research
expertise to provide committed, detail-focused service through all stages of drug development. The company supports over 17,000
clinical trial sites in 90 countries and serves more than 400 pharmaceutical, biotechnology, and device organizations — including all
of the top 20 biopharmaceutical companies and leading contract research organizations (CROs) — through a network of offices in
the U.S., Europe, and Asia.

In 2013, private equity firm JLL Partners acquired Bioclinica, which at the time was a publicly traded company, for an equity value
of $123 million (EV/EBITDA of 8x) and then merged the business with medical-imaging company CoreLab Partners. In 2014,
Bioclinica merged with CCBR-Synarc, a clinical trial services provider backed by Water Street Healthcare Partners. In 2016, Water
Street and JLL Partners sold Bioclinica to its current owner, Cinven, a European private equity firm, for $1.4 billion (EV/EBITDA of
14x).

~
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A second group of providers, such as Bioclinica and CRF Health, take a more
focused approach, leveraging deep expertise in specific aspects or functions of
the clinical trial process.

In our view, both models offer benefits, but no single provider can address the
many different needs and challenges of every organization. Some customers will
value an enterprise-wide eClinical model that integrates across departments and
functions. Other stakeholders will require scientific expertise, service support,
and deep functionality for specific applications and activities in their value chain.

COLLECTING AND MANAGING CLINICAL DATA

eClinical solutions are a combination of technology, applications, and services
that work together to help automate the data collection and management of clini-
cal trials with the goal of replacing manual and paper-driven methods. eClinical
solutions have become essential industry tools used to manage data require-
ments, reduce development costs, support faster decisions for potential new
products, and increase efficiency throughout the clinical trial process.

eClinical solutions are of different types and are segmented on the basis of
product and application. Following our conversations with industry participants,
we believe there are ~25-30 different types of solutions used in the trial workflow
starting in the clinical stage and up to regulatory submission. The core workflow
solutions used include clinical data management systems (CDMS) with electronic
data capture (EDC), clinical trial management systems (CTMS), randomization
and trial supply management systems (RTMS), electronic clinical outcome as-
sessment (ECOA), and electronic trial master files (eTMF).

The use of eClinical solutions in clinical trials must be done in compliance with
regulations and regulatory guidance known as good clinical practices (GCPs) as
well as with guidance from the FDA, foreign governments, and non-governmental
organizations such as the International Conference on Harmonisation (ICH). In
the U.S., the FDA'’s first guidance for the use of EDC in clinical trials was issued
in 1997 in 21 CFR Part 11. Ever since then, to keep up with the evolving elec-
tronic data world, the FDA has provided additional guidance to address topics
ranging from responsibilities for monitoring, electronic submissions, electronic
signatures, and system validation. Industry regulation coupled with technological
advances has led to the birth of a new subset of specialized applications used

TABLE 8

Applications Used to Manage Clinical Studies
Base: Total respondents, N=300
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""""""""""""""""""""""""""" 590,  62%
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up grant
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Source: Veeva 2017 Unified Clinical Operations Survey.
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during the trial process such as risk-based monitoring, eSource, and study start-
up.

Based on the mode of delivery, the eClinical solutions market is divided into three
segments—the licensed enterprise/on-premise model, the web-hosted model,
and the cloud-based model.

The on-premise model is the traditional mode of software implementation and
historically was the most preferred and common mode of delivery. In this model,
end-users purchase the software licensing based on their organizational needs
and determine how it will be implemented and maintained. This model demands
certain infrastructure requirements at the customer location or premise, and the
applications are installed in such a way that they can be accessed at the specific
premise only.

Web-based eClinical solutions are available to CROs, trial sites, and sponsors.
This hosted model offers improved performance and reliability by avoiding long
deployment cycles. It also minimizes upfront investment, eliminating the need to
incur high infrastructure costs.

Cloud/software-as-a-service (SaaS) is a more recent delivery mode. In this
model, the cloud vendor offers a cloud-based server to customers in a subscrip-
tion-based or pay-as-you-go pricing model. Cloud offerings by these service
vendors are mainly in the form of three deployment models—public cloud, private
cloud, and hybrid cloud. Cloud-based systems are ideal for complex, multisite
clinical studies because all information (study protocols, patient data, images,
outcomes, etc.) is stored in a central location and maintained by a third-party
service provider. The data can be input from any type of Web-based device,

TABLE 9
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TABLE 10
Annotated sample of an eCRF

Annotations are entered in colored text in this figure to differentiate from the
CRF questions. DCM = Data collection module, DVG = Discrete value group,
YNNA [S1] = Yes, No = Not applicable [subset 1], C = Character, N = Numeri-
cal, DT = Date format. For example, BRTHDTC [DT] indicates date of birth in the
date format

DCM = DM([51)
DEMOGRAPHY
BRTHDTC [DT] | ) o BRTH [C] DVG = YNNA[S1]
Date of Birth (dd/mmmiyyyy): | ! [ | | | ] J| If Dabe af Birth tmknown
SEX [C] DVG = SEX]ST] . |HEIGHT [N] | WEIGHT [N] I
Gender. Male 1 Female |3 Height {om): l I - Weight (Kgs): l J = |

Source: Indian Journal of Pharmacology, 2012

including smartphones and tablets for easy patient reporting, and is automatically
updated and collated for more rapid and efficient data monitoring.

Clinical data management systems (CDMSs)

Perhaps the most important part of an eClinical solution is its clinical data man-
agement system (CDMS). CDMS is a tool used in clinical research to store and
manage the data of a clinical trial. The clinical trial data gathered at the investiga-
tor site in the case report form (CRF) is stored in the CDMS. Just as a clinical trial
is designed to answer the research question, the CDMS is designed to deliver
an error-free, valid, and statistically sound database. To meet this objective, the
clinical data management process starts early, even before the finalization of the
study protocol, and employs various means to verify data. The CDMS can be
broadly divided into paper-based and EDC systems. In response to the increas-
ing demand from pharmaceutical companies to speed up the drug development
process and that of regulatory authorities for systems in place to ensure genera-
tion of high-quality data for accurate evaluation, there has been a gradual shift
from the paper-based systems of data management to EDC systems.

An EDC system is composed of web-based software designed for the collection
of clinical trial data in an electronic format. Data is typically recorded first on pa-
per documents before being transcribed into the system and saved in an eCRF.
An eCREF is an electronic report used to collect data on each patient participat-
ing in a clinical trial. Currently, the majority of data collected in an EDC system is
primarily related to managing eCRF data.

EDC, which has become the most widely used clinical trial technology, started to
gain adoption in the late 1990s as a result of the Internet and the advent of web-
based software that could be accessed with existing computers. By 2013, ~75%
of new trials were conducted using an EDC system. Currently, we estimate the
figure to be closer to ~85%-90%.

EDC vendors are continually developing new enhancements to keep up with
changes in the industry, but there is some common functionality found in every
system such as:

m A graphical user interface component for data entry
m Unique and secure user permissions within the system

(800) 866-3272
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m A query management component to check user data
m Areporting tool for analysis of the collected data

There are three primary categories of users—sites, sponsors, and CROs:

m Sites. A site refers to the entity that coordinates and collects data from the
clinical trial patients, or subjects, usually a hospital or clinic. Nurses or other
designated study coordinators employed by the site will typically be tasked
with entering data into the study’s EDC system. The site’s investigator—the
physician in charge of the patient’s care and patient’s data—is responsible for
reviewing and electronically signing the data.

m Sponsor. The sponsor of a clinical trial is the organization that “owns” the
trial. Sponsors may employ a variety of people who use the EDC system in
various roles such as monitors working on behalf of the sponsor that visit
the client sites to review data source documents and verify the accuracy of
corresponding data in the EDC system; biostatisticians who help plan for and
analyze data collected; and data managers who ensure the trial data is clean
and usable. All users may submit requests for information (called queries) to
the sites to clarify and resolve data issues.

m CROs. Contract research organizations are entities that contract with spon-
sors to facilitate the planning and conduct of a clinical trial. In some ftrials,
CROs may effectively operate the trial on behalf of the sponsor. In other
trials, they will only take on some of the key roles such as data management,
monitoring, or analysis.

Although some in the industry expect electronic medical records (EMRs) to
replace EDC systems in the next couple of years, as some of the data that is
routinely collected in the course of clinical trials overlaps with data collected for
the purposes of clinical care, we expect EDC and EMRs to continue to co-exist
as two separate systems due to the lack of standard nomenclature used across
both clinical care and clinical research as well as concerns that information in the
EMR often provides an incomplete picture.

We estimate Medidata holds ~30% share of the EDC market with Oracle at
~25%. Medidata has the leading EDC in the space, Rave, despite competition
from numerous competitors including Parexel’s Datalabs, Bioclinica's Express
system, Medrio’s CloudEDC, and Veeva'’s recently launched Vault EDC.

Medrio

o

m e d r I o Founded in 2005 and based in San Francisco,

Medrio is a venture-backed eClinical solutions
provider delivering simple, fast, and affordable
tools used in all clinical trial phases and therapeutic areas. Serving 500+ customers
globally, Medrio is known as a leader in electronic data capture (EDC), assisting study
sponsors and CROs to rapidly collect clinical trial data. The company’s CloudEDC technol-
ogy features an easy-to-use drag-and-drop interface, allowing studies to be built in days
instead of months, and has been used in over 2,000 clinical trials worldwide. In May 2017,
the company received a $30 million equity investment from Questa Capital Management,
a venture capital firm focused on investing in growth-stage healthcare companies. The
investment marks Medrio’s first infusion of institutional capital in its 12-year history and
will be used to accelerate the deployment of Medrio’s new software applications, eSource,
ePRO, and eConsent, which should strengthen its competitive position in the industry.
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‘ Forte Research

‘ Headquartered in Madison, Wis., Forte Research provides eClini-
cal solutions to over half of all National Cancer Institute-designated

cancer centers and over 20% of National Institutes of Health-funded
clinical and translational science awardee organizations, in addition

F D R T E to numerous academic medical centers, healthcare systems, and
research sites throughout the United States. We note most clinical

trial management systems (CTMS) solutions being used today are built around the needs

of sponsors and contract research

organizations (CROs), not around the

workflow of the site. Trial sites like

cancer centers, academic medical

centers, and health systems manage \\

hundreds of protocols in an environ- \

ment with limited resources that tends

to lack visibility and effective communi-

cation. Addressing this dynamic, Forte

Research’s OnCore CTMS focuses on

site-specific needs by providing clinical ‘
research management, billing compli-
ance, biospecimen management, and 5
patient registries management func-

tionality. The privately held company

was founded in 2015 and lists Primus

Capital as one of its investors. Source: Veeva Systems.

Clinical trial management system (CTMS) solutions

As the design, planning, and execution of clinical trials become more compli-
cated, a CTMS can improve the management of the drug development process
by providing a single, centralized system to manage operational and administra-
tive activities and a real-time view of trial data that can be shared across entire
organizations. Prior to the implementation of CTMS solutions, companies were
heavily dependent on the use of spreadsheets, email, Word documents, etc., to
manage clinical trial operations. Until recently, the role of CTMS was considered
to be mainly a transactional one rather than that of a decision-support system.
According to Veeva, over the next few years, industry stakeholders are expected
to increase their CTMS investments by ~15% annually due to rising demand for
data and site collection solutions and the availability of new applications. Oracle’s
Siebel CTMS Cloud Service, Parexel’s Perceptive MyTrials, Bioclinica’s OnPoint
CTMS, and Medidata CTMS are considered the leaders in this category but are
witnessing competition at the site level from Bio-Optronics’ Clinical Conductor
CTMS and Forte Research’s OnCore CTMS.

CTMS capabilities include:

Clinical program/project management. Enables oversight of related clinical
trials per therapeutic area based on a set of specific clinical project activities (i.e.,
tracking actual vs. target). Includes the ability to track progress at specific trial
and program levels.

Trial and site planning. Facilitates investigator and site identification and recruit-
ment, including key trial milestone tracking such as target site/enrollment metrics
for each study country.
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Site and subject management. Provides tracking ability for site monitoring,
subject enrollment relative to plan, and CRF/eCRF completion status. Includes
management of site visits/trip reports.

Study management. Tracks key information such as eCRF collection, clinical
research associate (CRA) monitoring frequency, protocol visit frequency, and
adherence to regimens.

Investigator management. Allows the trial sponsor to manage relationships
with investigators, based on visibility into the status study data and related status
with CROs and/or investigator sites. Also tracks approvals by institutional review
boards (IRBs) and independent ethics committees (IECs).

Study financials and investigator grants and payment management. Sup-
ports financial management including tracking study costs, reimbursing investiga-
tors, and paying claims related to study activities. Includes grant payment man-
agement and management of financial disclosure.

Clinical trial performance and reporting. Provides dashboards to communicate
trial performance against targets as well as other operational reports.

Electronic trial master files (eTMFs)

eTMFs are among the applications most frequently used to manage clinical
studies, after EDC and CTMS. An eTMF is a formalized means of organizing and
storing essential documents, images, and other digital content for clinical trials
that may be required for compliance with regulatory agencies like the FDA. Es-
sential documents are those that individually and collectively permit evaluation
of the conduct of a trial and the quality of the data produced. These documents
demonstrate the compliance of the investigator, sponsor, and monitor with the
standards of GCP and with all applicable regulatory requirements. They are also
subject to inspection by the regulatory authorities at any time during and after
the study is completed and submitted for product approval. This is the same for
drugs, biologics, and devices. An eTMF system encompasses strategies, meth-
ods, and tools used throughout the lifecycle of the clinical trial regulated content.
Leading eTMF solution providers include Veeva, Wingspan Technology (an IQVIA
company), and Phlexglobal.

Veeva Systems eTMF Systems Used (CRO respondents, N=50)

Headquartered in Pleasan-
ton, Calif., Veeva Systems
is a leader in CRM and
eClinical software for the global life sciences industry. The company’s
Vault Clinical Suite is a cloud platform that combines EDC, eSource, oTMF
CTMS, eTMF, study startup, and site document exchange to unify clinical LI FD
data management and clinical operations. Veeva'’s suite of clinical applica-
tions is built on the Veeva Vault Platform, a unique content management
platform with the capability to manage both content and data, eliminating
system silos and streamlining end-to-end clinical trial processes. Eight of
the top 20 pharmaceutical companies and 150+ customers use its Vault

9
Rapsr.dve Localfile system,

12%

File share, 16%

Content

Clinical Suite. Veeva was founded in 2007 and had raised just $7 million L
prior to its IPO, with $4 million coming from Emergence Capital Partners. e
The company became public in 2013, raising ~$217 million. Source: Veeva 2017 Unified Clinical Operations Survey.
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Randomization and trial supply management (RTSM)

Randomization and trial supply management (RTSM) software systems are
responsible for enabling critical functions of a clinical trial, from randomizing
patients (who gets the active drug vs. the placebo), to dispensing drugs (ensur-
ing patients receive the correct dose), to site resupply (controlling the flow of drug
from the manufacturer to the depot to the clinical site). Randomization in clini-

cal trials is important as it prevents bias in selecting which patients receive the
investigational product or the placebo/comparator. It helps balance the allocation
between patient groups (cohorts) based on predetermined criteria such as age,
sex, and smoker/non-smoker.

Most blinded, late-stage, randomized clinical trials package study drug, active

or placebo, into drug kits for distribution to investigational sites. Drug kits enable
investigators to administer study drugs to subjects in a blinded manner without
the assistance of an unblinded pharmacist. Supply methods determine when
and how many kits to send to sites. If not properly designed, these methods can
partially unblind investigators, i.e., investigators can conclude that two subjects
are 1) on the same treatment arm with certainty or 2) on different treatment arms
with certainty. Additionally, partial unblinding can bias the way investigators pro-
vide patient care, report adverse events, and assess efficacy endpoints and can
ultimately compromise the trial.

Until the early 1990s, medication randomization and clinical trial supply man-
agement was conducted manually. Sites were equipped with binders, sealed
envelopes, and answering services. Materials were prepared and allocated in
advance of the trial. Medical kits were labeled with randomized subject identifica-
tion numbers. Manual processes limited randomization methods, allowed for little
treatment flexibility, and, in many cases, resulted in the overstocking of supplies.

In the mid-1990s, early RTSM systems involving simple randomization with
emergency unblinding capabilities began replacing paper-based manual solu-
tions. The solutions deployed typically leveraged interactive voice response (IVR)
systems, were programmed on a per-study basis, and were characterized by
long set-up times.

By the 2000s, vendors began offering systems that used interactive web re-
sponse (IWR) in addition to IVR. Capabilities expanded to include options such
as dynamic randomizations and advanced logistics controls.

Currently, RTSM services use interactive response technology (IRT) to:

m Manage randomization and clinical trial supply chain management including
study medication dispensing and inventory

m Monitor real-time recruitment
m Manage emergency “unblinding” or “code breaking”
m Perform calculations to ensure accuracy of dosing

There are a number of entrenched companies that support clinical trial random-
ization and the associated drug supply management process including Parexel,
Cenduit, Oracle, Medidata, Bioclinica, and Almac. One start-up using innovative
technology to enhance RTSM is 4G Clinical. Through the use of natural language
processing (NLP), 4G clinical has built a configurable and agile RTSM platform
called Prancer that reduces traditional system build from 6-8 weeks to under four
weeks.
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4G Clinical

Venture-backed and founded in 2015, Wellesley, Mass.-based 4G Clinical provides randomization and trial
supply management (RTSM) software focused on facilitating the work of assigning patients to treatment
groups, managing clinical supply, and dispensing medicines used in trials. Through its agile RTSM platform
called Prancer, the company uses natural language processing alongside integrated clinical supplies fore-
cuN":Al_ casting and management functionality to slash development timelines and increase operational efficiencies.
Prancer radically changes the process for building clinical systems, removes the burden of managing hundreds

of poorly understood parameters con-
trolling supply forecasting, accelerates
study start-up, and enhances visibility
into trials for informed decision-mak-

ing. Founder and CTO Ed Tourtellotte
Buiid Systom ran Tourtellotte Solutions, an interac-

tive response technology (IRT) solu-
tions company, for 11 years before ac-
cepting a buyout bid from Bioclinica in

’fl‘ 4G Clinical 2009. Other 4G senior management
System Live includes co-founder CEO Dave Kelle-

A her, COO Christine Hurley, and head
of engineering Cedric Druck. The
company was recently named one

Traditional of the top 20 most promising pharma
> > > > > > System Live and life science technology providers
Receive Final Protacol Write Specifications Specifications Signoff Build System Review System UAT (6 to 8 Weeks) Of 201 7 by CIOReVleW ACCOFdIng to

Source: 4G Clinical.

CaplQ, the company has raised ~$7.5
million from Boston-based private
investment firm Schooner Capital.

eCOA

A clinical outcome assessment (COA) directly or indirectly measures how pa-
tients feel and can be used to determine whether or not a drug has been dem-
onstrated to provide a treatment benefit. Many studies still use paper methods to
collect clinical outcome data, and there are cases when it may make more sense
to achieve study objectives through paper rather than electronic methods (e.g.,
Phase | studies with limited subjects). However, several types of clinical outcome
data can be collected more efficiently, at lower cost, and more accurately with
electronic approaches (e.g., diary data or daily pain scores).

eCOAs consist of a variety of electronically captured assessments, including
patient-reported outcomes (PROs), clinician-reported and healthcare professional
assessments (ClinROs), observer reported outcomes (ObsROs), patient perfor-
mance outcomes (PerfOs), and E-Patient Diaries.

m eCOA uses advanced mobile technology such as smartphones, tablets,
and personal computers to allow patients, clinicians, and their caregivers to
directly report outcomes. eCOA generates highly accurate data that allows for
a better understanding of the patient experience in clinical trials.

m ePRO is a patient reported outcome that is collected by electronic devices
such as smartphones, tablets, and computers. ePRO methods are most com-
monly used in clinical trials, but they are also used for other medical applica-
tions in healthcare.

m CIlinRO is a measurement based on the report that comes from a trained
healthcare professional after observation of a patient’s health condition. A
ClinRO measure involves a clinical judgment or interpretation of the observ-
able signs, behaviors, or other physical manifestations thought to be related
to a disease or condition.
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TABLE 11
Cost Comparison - Paper to eCOA

Database Lock

m Setup
$1,020,310
__________________________________ $16,365 ____________
$168,203
$24,678 $197,277
Paper eCOA

Source: CRF Health paper Cost Modeling Tool.

m ObsRO is a measurement based on an observation by someone other than
the patient or a health professional. This may be a parent, spouse, or other
non-clinical caregiver who is in a position to regularly observe and report on
a specific aspect of the patient’s health. Generally, ObsROs are reported by a
parent, caregiver, or someone who observes the patient in daily life.

m PerfO is a measurement based on a task performed by a patient according to
instructions that are administered by a healthcare professional. Performance
outcomes require a patient’s cooperation and motivation.

m E-Patient Diaries are electronic diaries or tools that are used in clinical trials
or disease treatment in order to evaluate a patient's condition or to measure
treatment compliance.

While the solutions in the market today have effectively replaced paper-based
patient diaries with electronic versions, the benefits tied to cost and patient
engagement have not been fully realized as many sponsors and CROs continue
to partner with e COA vendors to provide the electronic devices for use in clinical
studies. According to VitalTrax CEO Zikria Syed: “On average about a third of the
eCOA solution cost is for supplying provisioned devices (mobile phones or tablets
with eCOA software preinstalled) to patients participating in a trial.”

We think mHealth (mobile health) enabled devices that patients use in their
everyday lives to monitor their health and fithess could be put to meaningful use
in clinical trials by providing cross-validation of data points collected as well as
enhancing data quality.

The adoption of mHealth technology within clinical trials is still in its infancy, but
the collection of more frequent data points enables biostatisticians to increase
the power of their analyses of whether a new drug is effective and safe. We note
regulatory authorities such as the FDA are encouraging the collection of out-
comes data, so we expect the industry’s push to leverage real-world data gener-
ated from wearables and bring your own device (BYOD) initiatives to continue,
resulting in increased patient engagement, earlier insight into efficacy and safety
signals, and trial cost savings.

Although ERT, Bracket, CRF Health, Parexel, and Medidata are currently market
leaders in eCOA, a number of up-and-coming companies with an increased em-
phasis on patient engagement and big data such as YPrime, Medable, VitalTrax,
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~ prim

device (BYOD)-ready eCOA solution provides patients with access to — Re-use screens previously approved
study-related questionnaires and lets them enter patient reported out- Screen reports available for IRB/EC submissions
comes on their personal smartphone or tablet, enabling greater speed, immediately

precision, and integration into the clinical trial. According to CaplQ, the Saves time, saves cost and reduces risk (improved

company has raised four rounds of growth capital since 2013 totaling ~$12

YPrime Cloud-based eCOA

Co-founded in 2006 by CEO Shawn Black- Asingle app for every use case
e burn and Jaime Cook and based in Malvern,

Pa., YPrime is a provider of technology and

services that unify diverse data sources and
expedite clinical trial data management. The company’s bring-your-own-

+ 100% configurable platform
» Perpetual validated state = improved quality
+ Instrument library

Approved / certified translated instruments

accuracy) —

million; investors include Ballast Point Ventures and Pleasant Bay Capital Source: YPrime.

Partners.

and Evidation Health are making a strong push into this fast-growing and evolv-
ing space.

COMPETITIVE LANDSCAPE

Third-party software providers like Oracle and Medidata have come to dominate
the eClinical sector, which only roughly a decade ago was led by CRO home-
brew systems. Back then, CROs were concerned that electronic data capture
technology would cut into their core revenue streams by requiring fewer moni-
tors, ultimately leading to less billable hours. As a result, many CROs developed
in-house systems or acquired EDC providers to support digitized data collection.
Around the same time this was occurring, a variety of new and established eClini-
cal vendors entered the marketplace.

Roughly eight years ago, the eClinical market began to consolidate through more
than a dozen deals, including Oracle’s acquisition of Phase Forward in 2010

for ~$685 million (EV/sales of 2.8x). As the market continued to consolidate, it
became increasingly difficult and expensive for CROs to maintain their own in-
house systems.

TABLE 12
2016e Market Share

Accurian , 4%
CRF , 4%

Parexel ArisGlobal, 3%
6%

Bioclinica
0,
9% Veeva, 3%
Cenduit , 2%
) Forte , 1%

Kayentis, 1%
Medrio, 1%
Phlexglobal, 1%

Omnicom, 1%

Source: Company reports, FA estimates.
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Currently, most CROs use third-party-developed eClinical solutions such as EDC
and CTMS; while some large CROs continue to support internally developed
CTMS, most also use systems developed by eClinical vendors in order to accom-
modate sponsor-company preferences. Parexel is a unique CRO in that it con-
tinues to invest in its technology division, Parexel Informatics, which competes
directly with third-party eClinical solution vendors. We note Parexel also has the
capability to use third-party EDC software depending on a specific client’s prefer-
ence.

Today, the eClinical solutions market is highly fragmented, with many small
vendors and two notable market leaders, Oracle and Medidata, accounting for a
combined ~25% of industry revenue. We note Veeva, with the recent launch of
its Vault solutions suite, is also making a strong push into the space by leverag-
ing its market-leading Pharma CRM platform. Industry participants we spoke
with described the market as highly competitive, price-sensitive, and growing at
a double-digit pace due to greater adoption from smaller and mid-sized sponsors
and increased use of eClinical solutions for Phase | and IV clinical trials.

Medidata continues to gain share in the large pharma and CRO segment of the
market as it successfully targets and converts Oracle Phase Forward customers.
Among Medidata’s strengths in serving the large pharma and CRO market is its
substantial customer base, which is under multiyear contracts and tends to be
reluctant to change vendors. Additionally, Medidata benefits from strong name
recognition, highly integrated software, and a robust network of commercial part-
ners promoting its offerings.

In our view, Medidata and Oracle will likely continue to face challenges from
smaller, lower-cost competitors in the small and mid-sized segments of the
pharma market like Bioclinica, Medrio, Datatrak, and Parexel. Smaller solution
providers are perceived to have newer and more innovative technology, whereas
the bigger providers often have difficulty modifying their platforms to keep up with
the newest technologies. Also, the appeal of smaller solution providers is that
sponsors and CROs tend to have greater influence on them, resulting in a pricing
advantage. Despite the market dynamics, we feel there’s still more than enough
opportunity for both large and small eClinical solutions providers.

Medidata

L ]
EE: m e d I d a t a Founded in 1999 and headquartered in New

York City, Medidata is a provider of eClinical solutions for life sciences sectors. Medidata’s
suite of eClinical solutions streamlines key clinical development operations, including
protocol development, trial planning and management, site collaboration, randomization
and trial supply management, monitoring, safety event capture, electronic data capture
and management, advanced reporting, and business analytics. In addition, these solu-
tions reduce the risks associated with clinical trials and improve outcomes while lowering
their costs and time to completion. Medidata delivers these solutions to its customer base
of pharmaceutical, biotechnology, and medical device companies, academic institutions,
trial sites, and CROs using a cloud-based infrastructure called Medidata Clinical Cloud.
Clinical Cloud is currently used by 18 of the world's top 25 global pharmaceutical compa-
nies and 18 of the top 25 medical device developers. Medidata’s service portfolio includes
implementation, configuration, data testing, and integration support as well as training,
reporting, and consultation services for the clinical development process. The company
became public in 2009 selling 6.3 million shares at $14.00 each.
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EMERGING ECLINICAL SOLUTIONS

In addition to the core solutions discussed above, we note some emerging eClini-
cal areas, such as risk-based monitoring (RBM) and eSource, which we discuss
below. We also highlight several interesting and innovative companies we think
industry stakeholders should be paying attention to.

Risk-based monitoring (RBM)

FDA regulations require sponsors to monitor the conduct and progress of their
clinical trials. The pharmaceutical industry has traditionally relied heavily on
on-site monitoring, including frequent source data verification (SDV), to help
ensure processes, procedures, and records are kept in accordance with proto-
cols, standard operating procedures (SOPs), GCP, and applicable regulatory
requirements. Clinical research associates (CRAs) conduct site visits frequently
(every 4-8 weeks) to achieve 100% SDV. SDV can be a laborious task because
it involves the validation of data presented in case report forms against original
source data such as laboratory notes, pharmacy dispensing records, and con-
sent forms. Additionally, it can be costly, with an estimated $8 billion spent each
year industry-wide on SDV monitoring, accounting for ~15-30% of total individual
trial costs. On-site monitoring is a reactive approach and is limited in its ability

to quickly identify issues and prevent them from recurring. Recognizing these
issues, in 2013 the FDA issued industry guidance, Oversight of Clinical Investiga-
tions - A Risk-Based Approach to Monitoring, which encourages trial sponsors

to consider a change in their approach to monitoring. Basically, RBM calls for a
targeted approach, encouraging sponsors to focus on the high-risk data points
that are prone to mistakes or differences in interpretation or transcription and that
have a high impact on the quality of the data and the outcome of the study. RBM
software applications are built to facilitate centralized statistical monitoring that
allows for cross-trial analysis and cross-site analysis of data and subsequently
more targeted site visits by CRAs. The software is designed to help reduce trial
risk for patients, as fraud or clinical problems are detected earlier. At the same
time, sponsors save on travel expenses and labor hours for CRAs. According to
a 2010 study published in the Drug Information Journal, sponsors could save up
to 24% on Phase 3 oncology study costs by cutting SDV to 50% and reducing
monitoring frequency from every six weeks to every 10 weeks.

Despite the perceived benefits, industry adoption has been slow as many RBM
programs at sponsor companies have not advanced beyond the pilot phase due
to uncertainty regarding what SDV levels in trial phases are acceptable in the
eyes of the FDA. Another hurdle to adoption is that RBM hits at the heart of the
CRO industry as site monitoring is a core outsourced business process CROs
typically provide.

Cluepoints CluePoints

INTELLIGENT STATISTICAL MONTORING — Founded in 2012 by Harvard-trained biostatistician
Marc Buyse, Belgium-based CluePoints is a leading provider of risk-based monitoring

and data quality oversight software. The company’s products use statistical algorithms

to determine the quality, accuracy, and integrity of clinical trial data both during and after
study conduct. Aligned with guidance from the FDA, the European Medicines Agency
(EMA), and the new ICH (E6) addendum, CluePoints is deployed to support traditional on-
site monitoring and medical review and to drive a risk-based monitoring (RBM) strategy.
The value of using CluePoints lies in its powerful and timely ability to identify anomalous
data and site errors, leading to improvement in clinical data quality, optimization of on-site
monitoring, and a significant reduction in overall regulatory submission risk.
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Going forward, we expect both sponsors and CROs to more aggressively de-
velop a RBM strategy as a result of the recently finalized International Council for
Harmonization’s addendum to the ICH E6 Guideline for Good Clinical Practice
(ICH E6 R2), which states “the sponsor should develop a systematic, prioritized,
risk-based approach to monitoring clinical trials.” Specific solutions that employ
sophisticated algorithms and analytics to detect risk like CluePoints could be
prime beneficiaries, in our view.

eSource

eSource data is subject data that is collected digitally at the source without hav-
ing to record it on a piece of paper first and then transcribe it to an EDC or ECOA
system.

With eSource, information flows directly into the study’s clinical trial database in
real time or near real time, allowing for earlier visibility and a faster start to data
analysis. This information includes data collected in the trial, such as clinical find-
ings, observations, and evaluations conducted on the patient.

According to FDA industry guidance in Electronic Source Data in Clinical Inves-
tigations, source data includes all findings, observations, or other activities in
original and certified copies of original records used by regulators to reconstruct
and evaluate a clinical trial. The agency also outlines the key expected industry
benefits of adopting eSource, including eliminating unnecessary duplication of
data and associated transcription errors.

Currently, most eSource solutions are built on tablets designed to “look and feel”
like paper but that enable sites to record clinical trial data electronically while they
are seeing and caring for patients — saving sites on average one hour per patient
visit for data transcription.

The benefits to using eSource include:

m Eliminating the need for source data verification because data can be
checked automatically, resulting in fewer data mistakes and protocol devia-
tions.

m Reducing the need for frequent onsite monitoring visits.

Clinical Ink

Clinical - | |
Privately held and founded in 2007 by the late Tommy
Littlejohn, M.D., and Doug Pierce, Clinical Ink developed
the industry’s first purpose-built eSource solution called
SureSource, which emulates the familiar look, feel, and usability of a paper chart.
It is designed to capture clinical trial data during the subject visit on a tablet PC
instead of paper, as opposed to electronic data capture (EDC) systems, and this
direct approach provides cleaner data faster and eliminates the time-consuming
monitoring process of source data verification. The SureSource platform was first
used commercially in 2012 and has now exceeded 8,000 users in more than 50
countries. The SureSource study build includes custom electronic case report forms
(eCRFs), protocols, and study-specific integrations needed for clinical trials, all pre-
loaded onto tablets, resulting in EDC site time transcription savings of ~30%.

Current CEO Ed Seguine joined Clinical Ink in late 2009 with the goal of eliminating

the problems in clinical trials caused by paper-based processes and technologies. According to Pitchbook, the company has raised
~$30 million of equity capital since 2011 and counts MPM Capital, F2 Ventures, Clayton Associates, and FCA Venture Partners as
investors. Clinical Ink maintains offices in Cambridge, Mass., Winston-Salem, N.C., and Philadelphia.
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m Facilitating remote monitoring of research sites and providing CRAs real-time
access to accurate and complete study data with electronic audit trails.

m Saving time at the site level, allowing sponsors to focus on important issues
such as trial recruitment and patient retention.

At some point in the next 5-10 years, we see eSource eventually replacing EDC
as the primary data capture solution. Additionally, in our view, the capabilities of-
fered by eSource are a natural for enhancing RBM capabilities.

TABLE 13
Flow Chart for Study Start-up Process
Initial contact by | Site inters CDA signed Protocol synopsis review by site
sponsor/CRO —3 between sponsor and g Site completes study specific
site questionnaire provided by the sponsor
lsmm- l
Site informs the spemsor in . - .
writing that the study has e — Sponsor reviews fhe study specific
been declined l questionnaire submitted by the site
not
Pre-study site visit (PSSV) mmﬁedm
Evaluation by the sponsor
Spensor informs in wiiting that the
lsma salected by the sponsar site has been dechned
Site receives the following pre-study documents
form the sponser
* Form FDA 1572
= Financial Disclosure Forms
+ Protocol, Protocol signature page
+ Investigator Brochure
+ Proposed Informed Consent
* Central IRB justification letter
= Cover letter and instruction sheet
Site completes regulatory documents submission CRC prepares for First Patient First Visit

task, budget and contract approval task and submits v (FPFV)

regulatory documents to the sponsor or the [RB, as CRC initiates advertisement and
per given in submission instruction sheet recruitment tasks

¥

Sponsor conducts study mitiation visit

¥

Site begins patient enrollment

¥

FPFV takes place

Source: Overview of Study Start Up Activities for a Clinical Trial at an Investigative Site, University of
North Texas Health Science Center; (2012).
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Study start-up (SSU), site development, and trial compliance

At a time when the clinical trials industry continues its transition away from
paper-based trials and toward greater adoption of web-based technologies, users
are embracing tools designed to streamline various pieces of the clinical devel-
opment process. Much of the focus has been on compressing study conduct
timelines, but with up to 70% of all trials experiencing enrollment delays, nearly
half being completed later than originally planned, and 20% of trial sites recruiting
zero patients, it’s clear to stakeholders that new approaches to study start-up are
needed.

SSU is an array of activities typically performed by a CRO at the launch of a clini-
cal trial, such as site selection and initiation, regulatory document submission,
contract and budget negotiations, and enrolling the first patient. Any delay in the
start-up process will inevitably impact the time available for the study itself, and
the longer the start-up phase, the shorter the patient recruitment period. Highly
complex study protocols and the globalization of clinical trials now require collab-
orative efforts from many different stakeholders, including study sponsors, CROs,
site management organizations, investigators, and patients, to adhere to the
planned timelines and costs and to ensure proper patient enrollment.

Unfortunately, trial sites are sinkholes for trial budgets as SSU is often the slow-
est and most inefficient stage of the clinical trial process. It takes one year, on
average, to identify a site and activate it to conduct research. Additionally, the
cost of initiating a site has been estimated at $20,000-$50,000, and the revenue
lost due to a drug not yet being available on the market is upwards of $1 million
per day per trial depending on disease and indication.

Spreadsheets and CTMS are the most commonly used applications for SSU.
Spreadsheets require tremendous manual effort for entry, updating, and check-
ing and lack visibility. This makes it tough for sponsors to track activity in real
time, view trends, be audit-ready, and avoid bottlenecks. CTMS solutions do offer
functionality for planning and tracking, but this type of system can be extremely
complex and inflexible in managing the local requirements in a global study start-

TABLE 14
Tools Used to Manage Study Start-up Processes

1
1
1
|
Intemally developed system _ 42%

eTMF application 42%

| | | | |

1 1

Online survey tools 34% |
1 1 1 : :

| | | 1 1

Study start-up application _ 32% |
1 1 1 : :

1 1 1 1 1

1 1 1 1 1

None = 0% ! ! ! ! !

1 1 1 1 1

Source: Veeva 2017 Unified Clinical Operations Survey.

(800) 866-3272

22 First Analysis Securities Corporation



eClinical Solutions

January 3, 2018

up process. The CTMS provides no or very limited ability to manage or process
documents.

To confront these issues, we expect the industry to continue to migrate away
from the use of spreadsheets and adopt more functional and specific tech-
enabled SSU applications. In terms of current applications, the two most popular
for site selection and feasibility are DrugDev’s Site Feasibility Tool owned by
IQVIA and CenterWatch’'s Research Center Profiles owned by WIRB-Copernicus
Group.

For site enroliment, there are also a number of eConsent companies that assist
sites by digitizing the informed consent process. The FDA defines eConsent as
"using electronic systems and processes that may employ multiple electronic me-
dia (e.g., text, graphics, audio, video, podcasts and interactive websites, biologi-
cal recognition devices, and card readers) to convey information related to the
study and to obtain and document informed consent." Despite widespread indus-
try adoption having been slower than expected due to uncertainty about the ROI,
activity in the eConsent sector has begun to heat up following Medidata’s recent
acquisition of Mytrus. In August, WIRB-Copernicus Group acquired Patient Gen-
esis’ ConsentNow eConsent technology, and in June, CRF Health launched an
updated version of its TrialConsent platform that can be integrated with existing
eCOA solutions. According to Quorum Review IRB, new investments and grow-
ing interest in global regulation suggest eConsent adoption will increase from its
current level of 3-5% of global studies to at least 20% within the next three years.

New eClinical solutions have also been designed specifically to help sites
manage regulatory documents more efficiently. Clinical trials require regula-

tory documents to capture the activities performed before, during, and after the
accrual of participants. These documents may vary depending upon the type of
trial and regulatory requirements but typically contain the study protocol, institu-
tional review board (IRB) approvals, informed consent completed by participants,
copies of curricula vitae and medical licenses of study investigators, financial
disclosures, package inserts (in device studies), Form FDA 1572 (“Statement

of Investigator” required by the FDA in drug studies) or investigator agreements
(required by FDA in device studies), and the site’s delegation of authority log, etc.
This collection of documents is referred to as the regulatory binder. Regulatory
compliance solutions like Florence’s eBinder Suite and Complion’s eRegulatory
platform have come onto the market recently to help trial sites keep regulatory
binders organized, up-to-date, and audit-ready.

.. goBalto

go Balto Founded in 2008 and based in San Francisco, goBalto

is a privately held cloud-based study startup software
provider for the global life sciences industry, offering a complete end-to-end platform
for starting clinical trials, from site identification, feasibility assessment, and selection to
activation, with comprehensive metrics to track adherence to timelines and budget. The
company’s customers include Allergan, Covance, CMIC HOLDINGS, Genentech Roche,
ICON, INC Research, Novartis, and PSI CRO. Regarding site launch, goBalto offers a
cloud-based end-to-end study start-up (SSU) platform covering site identification, selec-
tion, and activation that aims to reduce cycle times by 30%+ and improve quality and
regulatory/standard operating procedure (SOP) compliance. In addition, goBalto’s platform
offers stakeholders the ability to view study status in real time, including the presence of
bottlenecks. According to CaplQ, the company has raised a total of ~$39 million since
2010 and counts Aberdare Ventures, Dolby Family Ventures, Mitsui & Co. Global Invest-
ment, Qualcomm, and West Health as investors.
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Florence Healthcare

&K. Florence Healthcare’s eBinder Suite replaces paper investigator site files, trial master files, and source

\ binders. It also gives sponsors remote monitoring capabilities and real-time insights into study progress.
Hundreds of sponsors and sites trust Florence eBinders to enable new trial management approaches.
F | O re n e Based in Atlanta, the company was founded in 2014, and investors include Bee Partners, Bessemer Ven-
HEALTHCARE ture Partners, and Green D Ventures.

Pursuing regulatory approvals in multiple geographies at the same time means
sponsors have to conduct clinical trials in different countries simultaneously,
which often leads to compliance issues related to disclosure. Currently, there are
30+ clinical trial registries worldwide and over 90 countries with specific trans-
parency and disclosure requirements. Nearly all of those countries have their
own clinical trial disclosure sites, such as ClinicalTrials.gov in the U.S., with their
own regulations on how data should be reported on those sites. In the U.S. the
FDA Amendments Act (FDAAA) of 2007 requires all interventional Phase Il, lll,
and IV trials to be disclosed. When it comes time to file a NDA or BLA with the
FDA, sponsors must confirm they have complied with disclosure requirements by
submitting a Form 3674. Non-compliance can result in an initial fine of $10,000.
If not corrected within 30 days, the fine could rise to $10,000 per day for every
day in non-compliance. In addition to monetary penalties, the agency can issue

a public notice of the violations and withhold or restrict applicable grant funding.
So much information is required that sponsors typically have an in-house, full-
time staff devoted to trial disclosure. To mitigate these regulatory and compliance
risks, eClinical solutions provider TrialScope has developed a suite of clinical trial
transparency software solutions that provides timely and accurate visibility into
global disclosure compliance, coordinates the disclosure work of all stakeholders,
and supports the overall global disclosure process.

@ ° TrialScope
} e Founded in 2012 and based in Jersey City, GLOBAL COMPLIANCE
I rl a I SCO e N.J., TrialScope’s cloud-based software
p platform provides tools and systems for
clinical trial sponsors to comply with legisla-

tion and internal policy and to register clinical trials and disclose results. The

company’s software enables clinical trial sponsors to manage the growing risk, - m -
complexity, and costs associated with clinical trial disclosure and to improve

performance, mitigate compliance risk, and ultimately optimize efficiencies.

Since 2013, the company has raised ~$16 million in equity capital from an inves-

tor base that includes Edison Partners, NewSpring Capital, and Dublin Capital
Partners. Source: Atlas Global Compliance.

Patient recruitment

As the industry seeks to rein in the high cost of drug development, one area
with significant potential for cost savings is patient recruitment. According to
Janet Woodcock, director of the FDA's Center for Drug Evaluation and Research
(CDER), sites for clinical trials are frequently selected on the basis of where the
investigators are located as opposed to where the patients are, creating difficul-
ties in patient recruitment and driving up costs. From 2008 to 2013, Phase | trial
patient recruitment budgets rose 157% to $23,600 per patient enrolled while
Phase Il trial recruitment budgets rose 108% in that same time period. Addition-
ally, an estimated $2 billion is spent globally each year on patient recruitment
(~$1.2 billion in the U.S.).
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Patient recruitment represents one of the greatest bottlenecks in the drug de-
velopment process, particularly as trials become increasingly complex and

more specialized (i.e., rare diseases). With less than 5% of the U.S. population
participating in clinical trials and ~46% of trial failures attributed to poor recruit-
ment, finding the patients with the right inclusion criteria is top of mind for the
industry. Typically, when recruitment challenges occur, trial delays ensue, and
costs increase in the form of adding more research sites to the mix or broadening
inclusion criteria to identify and enroll qualified participants. According to industry
metrics, for every patient to be randomized in a trial, the trial site (or the overall
trial) will need to identify or locate ~10 patients.

The most widely employed method of clinical trial recruitment involves outreach
directly to the patient. Sponsors either rely on their CRO’s ability to locate eligible
patients or invest in billboard advertising, newspaper ads, and radio and televi-
sion commercials to attract the attention of potential participants, who then self-
refer to the advertised studies. Both methods are expensive and hit or miss, with,
for example, a four-week billboard rental costing between $1,500 and $30,000.
As a result, we feel new approaches are needed for identifying and enrolling
qualified trial participants. By leveraging new patient-centric technologies like
EHRs and “omics” data, study sponsors can improve the identification of poten-
tial participants as well as make trials more accessible and convenient. We see
companies like ePatientFinder, which leverages the trusted doctor/patient rela-
tionship and patient-specific EHR data to drive enroliment, and MolecularMatch,
which links a patient’s genetic biomarker to a corresponding clinical trial, as
innovative recruitment tools that have the ability to drive efficiencies in the recruit-
ment process.

ePatientFinder stentrinder

ePatientFinder, based in Austin, Texas, provides

physicians and clinical trial sites a secure tech-
nology platform to leverage actionable EHR data. By tapping into the trusted relationships
that physicians have with their patients, ePatientFinder mines and produces high-quality
referrals that help clinical trials get populated more quickly and cost effectively. With
ePatientFinder, physicians and EHR providers develop an additional revenue stream with
little change to their current activities, and patient satisfaction increases significantly with
access to the advanced care that is only available through clinical trials. According to data
from Tracxn, the company has raised ~$13 million in total capital.
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FEATURED ECLINICAL SOLUTIONS PROVIDERS

Privately-held Palo Alto, Calif.-based Medable provides a comprehensive,
secure, HIPAA-compliant cloud-based platform that enables the discovery of
digital biomarkers. Digital biomarkers are consumer-generated physiological and
behavioral measures collected via digital tools data that can be used to explain,
diagnose, and/or predict health-related outcomes. Medable’s suite of products
includes Axon, a “no coding required” solution enabling researchers to deliver
smartphone clinical studies on a secure, HIPAA compliant technology stack; Syn-
apse, a clinical care app solution for providers and patients; Cortex, a developer
tool used to create scalable, EHR interoperable, HIPAA-compliant applications;
and Cerebrum, a cloud-based machine learning solution created specifically for
healthcare apps. The company was founded in 2012. Investors include TMCx In-
novation, Exxclaim Capital, HealthX Ventures, and Launchpad Digital Health.

Evidation Health is a tech-enabled solutions and services provider that helps
healthcare companies quantify and realize value in the digital era of medicine.
Evidation developed its real-world evidence study platform to accelerate and en-
hance outcomes research through direct-to-patient “siteless trials.” The platform
enables the passive collection and deep analysis of continuous behavior data
alongside traditional healthcare information, empowering individuals and innova-
tive companies to understand and influence the everyday behaviors that create
better health outcomes. Based in San Mateo, Calif., Evidation works across the
healthcare ecosystem with top pharmaceutical companies, payers, providers,
and digital healthcare companies. Privately held and founded in 2014, Evida-
tion has raised ~$31 million in capital since inception. Investors include Sanofi-
Genzyme Bioventures, GE Ventures, B Capital Group, Pappas Ventures, Asset
Management Ventures, Rock Health, and Fresco Capital.

Signet Accel is a healthcare IT solutions company that provides physicians and
researchers the ability to view, analyze, and experiment with aggregated data
from disparate sources on a global scale. Its flagship product, Avec, is a federat-
ed data integration platform designed to integrate data in complex environments
and facilitate interoperability. The company’s clients include Ohio State’s James
Cancer Hospital and Solove Research Institute, the Hairy Cell Leukemia Founda-
tion, the Oncology Research Information Exchange Network (ORIEN), REACH-
Net, and the Louisiana Statewide Initiative. With its expanding client base and
deepening client engagements, Signet Accel recently announced it had raised
$8 million in Series A growth capital led by Edison Partners. The proceeds will be
used to fuel the company’s growth and expansion plans, which include a 60% in-
crease in staff in 2017. The company was founded in 2014 and is headquartered
in Columbus, Ohio.

Founded in 2016, Philadelphia-based VitalTrax delivers a complete patient
engagement solution for clinical trials consisting of a cloud-based enterprise
platform and a mobile application for patients. For clinical study teams, VitalTrax
creates an enterprise platform to run trials efficiently. For site teams, VitalTrax
makes it easier to recruit and communicate with patients during the trial. Vital-
Trax's mobile app solution, Wing, is an engagement tool that provides a way for
patients to search for trials, apply to become a volunteer, and stay involved dur-
ing the trial. In March 2017, VitalTrax received seed financing from Ben Franklin
Technology Partners of Southeastern Pennsylvania, Independence Health Group
(the parent company of Independence Blue Cross), and Safeguard Scientifics
Inc. VitalTrax was the first company to receive funds from a $6 million digital
health funding initiative launched by Safeguard Scientifics, Ben Franklin Technol-
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ogy Partners, and Independence Blue Cross, which was announced in Decem-
ber 2016.

Founded in 2015 by Raymond Nomizu and Phuc Truong, Clinical Research
10's eSource system replaces paper forms with an interactive application that
gives researchers the ability to create eSource templates and use a mobile tablet
to capture source data. Research sites can save time, improve accuracy, and
reduce protocol deviations through autofill and data validation techniques. lts
system also has patient scheduling, recruiting, and financial management for a
holistic, all-in-one enterprise solution. The company is headquartered in Boston,
and investors include NXT Ventures and Rally Ventures.

Protocol First is a SaaS electronic data capture (EDC) data management com-
pany founded in 2015 in Berkeley, Calif. Protocol First's P1 technology uses the
Amazon Web Services cloud to achieve scalability and security required for a
next-gen EDC system that contains eSource and is built to be compliant with all
relevant regulatory requirements, including the new ICH E6 (R2) guidelines for
good clinical practice. Before final trial protocols are launched, P1 generates a
protocol assessment for internal consistency — eliminating costly and unneces-
sary protocol amendments. P1 is used by leading biopharma, CROs, and non-
profit organizations to power complex clinical trials in oncology, immune-oncolo-
gy, and other difficult therapeutic areas.

Cleveland-based Complion is a leading eRegulatory and document manage-
ment platform used by clinical research sites and their sponsors to enable
secure, compliant, and efficient management of documents and administrative
tasks. Complion removes walls between physicians, administrators, and staff by
intelligently providing secure access to the right document when they need it. The
company was founded in 2012, and investors include Flashstarts, Rev1 Ven-
tures, and JumpStart.

Based in Houston, MolecularMatch is a clinical informatics company founded by
Dr. James Welsh in 2014 with licensed technology out of MD Anderson Cancer
Center. The company has developed a comprehensive knowledge platform incor-
porating genomic evidence-based medicine with therapeutics and clinical trials
that enables faster, more cost-effective trial recruitment. Since its founding, the
company has raised ~$6.5 million.
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