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INDUSTRY PRIMER

The Evolving CRO Value Proposition
■ Robust demand for services: The contract research organization (CRO)
market is worth $29 billion and should grow at a 7% CAGR to $40 billion by
2020, as pharmaceutical sponsors continue to invest in R&D and outsource
a greater portion of R&D to independent services providers. Based on our
analysis, only 41% of clinical development is outsourced, a metric we
expect will rise to 50% by 2020 as the cost and complexity of development
rises in an increasingly onerous reimbursement and regulatory environment
and as sponsors seek more efficient solutions via their CRO partners.
■ Expanding addressable market: CROs have become larger and vastly
more diversified across functions and therapeutic areas, expanding their
addressable market and backlogs. We expect CROs to expand
geographically and add capabilities in fast-growing therapeutic areas, while
bolstering their suite of services beyond traditional clinical capabilities,
including post-approval, commercial, informatics, among other ancillary
offerings where outsourced penetration is low, further enhancing the
underlying value proposition of CROs, driving greater outsourcing demand.
■ M&A theme continues, but diverges: Market share gains for the larger
CROs should support above-market growth, with 46% of the market highly
fragmented. Tuck-in acquisitions should also supplement growth. Greater
investments in technology and big data will likely play a more meaningful
role, as exemplified by recent unconventional transactions (IMS/Quintiles
and clinical laboratory M&A/JVs). While the impetus for these recent deals
may have been to diversify away from risky or slowing core businesses,
clearly, the ability to better leverage data for site selection, enrollment, and
commercial purposes, is increasingly vital to competitive positioning. With
differentiation among CROs becoming more blurred, we favor larger, wellcapitalized CROs with the wherewithal to make the necessary investments
to adapt to the evolving CRO value proposition.
■ Attractive entry point: Valuation for our CRO index has contracted 26%
YTD (14.2x CY17 P/E), a 20% discount to its historical average, following
secondary offerings and concerns over slowing backlog burn, dynamics
that we view as more transient in nature. On a forward P/E basis, CROs
have traded at a 21% premium to the S&P 500 since 2002, and we view a
10% discount currently as unwarranted, given what we view as sustainable,
constructive industry fundamentals, supporting healthy revenue and
earnings growth, and capital deployment opportunities with inherently
strong cash flow characteristics across the industry.
■ Top picks: We prefer INC Research (INCR, $51) for its differentiation in
therapeutic focus; ICON plc (ICLR, $80) for its profit margin and capital
deployment opportunities and unique tax advantages; and PAREXEL
International (PRXL, $75) as a leader in a strong fundamental backdrop
with meaningful profit opportunities. All are Outperform rated.
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Executive summary
Contract research organizations (CROs) assist in the research, development, and
commercialization of new products for sponsor companies, primarily in the
pharmaceutical, biotechnology, and medical device industries. Sponsors often outsource
therapeutic and other product development functions to independent services providers to
optimize the use of a more flexible cost structure and avoid the need to maintain
redundant development capabilities globally. The therapeutic, regulatory, and clinical
expertise of CROs helps to improve the overall cost of development and time to market for
a new product. In an increasingly onerous drug development backdrop as it relates to the
costs, timelines, probability of success, among regulatory and other variables, CROs have
emerged as efficient providers of an increasing array of value-added services for
biopharmaceutical companies and will continue to play a crucial role in the drug
development process, in our view.
The CRO market is worth $29 billion currently and should expand to $40 billion by 2020
(+7% CAGR; see our CRO Market Model in Figure 6), as biopharmaceutical companies
continue to invest in R&D and continue to outsource a greater portion of R&D to
independent services providers. We estimate that 41% of clinical development is currently
outsourced, a metric we expect will approach 50% by 2020 (see Figure 1), as the cost and
complexity of biopharmaceutical drug development rises in an increasingly onerous
reimbursement and regulatory environment, leading biopharmaceutical sponsors to
continue to seek more efficient, flexible development solutions via their CRO partners.

Figure 1: The clinical CRO market will grow 7% (2015-2020E CAGR); outsourced penetration will go to 50%
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Our bias is positive on CROs, and our investment thesis on the industry is predicated on
continued underlying growth in research and development spending, along with
increasingly favorable outsourcing trends, as sponsor companies continue to rely more on
CROs to lower product development costs and decrease time-to-market for new
therapeutics. In particular, we favor larger, well-capitalized CROs that have the ability to
address the growing needs for emerging and complex therapeutic areas; maintain and
continuously improve advanced IT systems and data analytics capabilities; and have a
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comprehensive service offering across the entire drug development lifecycle, as these
core offerings are becoming increasingly vital to competitive positioning.
Key drivers supporting greater outsourcing demand are highlighted below:
■ Rising costs of therapeutic development: Only five out of every 10,000-15,000
experimental compounds that enter preclinical trials advance to human testing, and
only one ultimately gains regulatory approval and is commercialized. With rising costs
of development (up nearly 14x since the 1970s; see Figure 18) and commercialization
of new therapeutics, it is financially impractical for sponsors to maintain redundant
development teams and facilities, and biopharmaceutical companies are increasingly
reliant on CROs to optimize fixed overhead costs, shorten the development timeline,
and expand clinical trial management capabilities globally.
■ Increasing complexity of therapeutics and associated clinical trials: Advances in
research and technology, increasingly dire needs to address broader global disease
threats (i.e. oncology) and orphan indications, along with heightened regulatory
protocols and burdensome penalties for non-compliance, have increased the duration,
cost, and complexity of clinical trials. According to Tufts Center for the Study of Drug
Development, the mean number of medical procedures per trial across all development
phases increased 58%, from 106 in 2002 to 167 in 2012. While the increasing
complexity of clinical trials and targeted therapeutic areas can prolong start-up times
and slow backlog conversion for CROs, as noted by industry constituents for the past
several quarters, we view this as a shorter-term phenomenon that only underscores
the broader value proposition of CROs as drug manufacturers seek more efficient
development solutions. Overall, with increasing cost and complexity of drug
development, biopharmaceutical companies are outsourcing an increasing portion of
development projects to maximize efficiencies and capitalize on fixed cost flexibility
that CROs can provide.
■ Expanding scope of CRO solutions and technology: CROs are expanding their
addressable market through increased breadth and scope of solutions across all
research and development phases, including preclinical, late-stage, and postapproval/commercialization, as well as other ancillary offerings. Greater investments in
technology and big data will continue to play an important role as the industry evolves
and CROs themselves strive to become more efficient and maintain a competitive
edge. Technological advancements, such as wearable technologies, among other new
innovations, will only serve to make the clinical trial process more cost efficient and
more comfortable and convenient for trial patients. These capabilities will help to
expand the overall addressable market for CROs, particularly in commercialization,
where penetration is relatively low, enhancing their value proposition to
biopharmaceutical companies of outsourcing a greater portion as well as broader
variety of their R&D and commercialization activities.
■ Globalization of clinical trials: Biopharmaceutical companies are increasing seeking
simultaneous approvals in multiple markets worldwide, a dynamic that larger, more
global CROs are clearly better positioned to facilitate than smaller, more geographically
focused providers, given their greater capital resources, as well as their regulatory
expertise and relationships with foreign regulatory authorities, an important part of the
process in an evolving and increasingly complex regulatory environment globally.
■ Efforts to optimize costs and development time with heightened pressure on
pharmaceutical pricing: Reimbursement pressures from governments and private
third party payors, as well as patent expirations and rising generic/biosimilar utilization
are pressuring biopharmaceutical revenues and profitability. Outsourcing can help
sponsors monetize their development pipelines faster, helping them replace lost
economics.
■ Funding for emerging biotechnology companies: Emerging biotechnology
companies often lack the financial resources and infrastructure to conduct extensive
clinical trials and complete necessary development processes on their own. However,
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biotechnology companies are developing an increasing portion of therapeutics today
compared with pharmaceutical companies that are relying more on acquisitions for a
pipeline of new therapeutics. More sophisticated and advanced diagnostic and
technology capabilities are helping to contribute to increasingly robust drug
development pipelines, and a proliferation of new biotechnology and specialty
therapeutics in recent years has made this segment a high-growth area for the CRO
industry, with some more niche CROs focusing almost exclusively on faster-growing
small and mid-sized biopharmaceutical partners compared with larger
biopharmaceutical companies.
Overall, in a tougher drug development backdrop, as it relates to costs, timelines,
probability of success, regulatory hurdles, and multiple of other variables, CROs have
emerged as efficient providers of value-added services for biopharmaceutical companies.
As biopharmaceutical companies focus on internal efficiencies and optimizing cost
structures, CROs should benefit from increased outsourcing of research and development
functions, as well as expanding service offerings, beyond traditional clinical work, that
biopharmaceutical companies may choose to outsource.
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CRO Industry Overview
Contract research organizations (CROs) are a key constituent of the drug development
process, providing a range of services to pharmaceutical, biotechnology, and medical
device companies, as well as governments, academic institutions, and other research
entities. These services can encompass all phases of the drug development lifecycle, from
compound selection, discovery, preclinical (pre-human in vitro and in vivo) research,
clinical (in-human) testing, as well as post-approval functions such as commercialization,
safety assessment, monitoring, and consulting, among other services. Overall, CROs help
biopharmaceutical companies manage the drug development process, and given CROs'
global scale and therapeutic expertise, they are often able to do so more cost effectively
and with a shorter time-to-market than in-house research and development departments at
biopharmaceutical companies.
Brief history of CROs: The CRO industry emerged in the late 1970s, with a few small
players initially providing niche services such as research models and chemistry
capabilities, serving simply as a resource for extra capacity to biopharmaceutical
companies on a given project. Over time, CROs added to their capabilities and service
offerings across the drug development lifecycle, including preclinical research and
development, clinical trials monitoring and management, data management and analysis,
study design, bio-statistical analysis, post marketing surveillance, consulting, regulatory
and safety assessment, central laboratories, resourcing and functional services,
communications, outcomes, and other commercialization services. Today, most of the
largest players now offer full-service, global platforms, which can be a key competitive
advantage over small and mid-sized players in the space.
Competitive landscape; Barriers to entry: The CRO industry is highly fragmented, with
an estimated several hundred small and medium-sized limited-service providers, and a
small number of large, full-service, global CROs. There are few barriers to entry for
smaller, limited-service providers, but a full-service CRO with global capabilities requires
building the necessary infrastructure with the ability to simultaneously manage multiple
complex clinical trials across numerous geographies, establishing the requisite
relationships with strategic partners, developing relevant therapeutic and development
expertise to serve the needs of sponsors, and having the scale and capital to maintain
complex IT systems required to integrate all these capabilities. Over the past several
years, consolidation across the CRO industry has left only a handful of larger CROs with
the global scale and infrastructure, therapeutic and development expertise, capital, and
technical resources to manage the demanding drug development programs of
biopharmaceutical and medical device companies.
Revenue drivers: CROs derive their revenues primarily from the R&D budgets of
pharmaceutical, biotechnology, and medical device companies, as well as governments
and other medical research entities. Consequently, future revenue growth for the CROs
will be driven by a combination of an increase in overall R&D spending, as well as
increased outsourcing. Biopharmaceutical companies are recognizing the increasing
importance of scale and therapeutic expertise to accelerate the time-to-market for new
drugs, as well as the need to lower continuously rising costs (see Figure 18), particularly in
an environment of moderating sales, rising rebates, and decreasing margins. In most
instances, outsourcing R&D functions allows for the optimization of internal cost structures
by capitalizing on the capacity, scale, and expertise of CROs, though there remains a
tendency among biopharmaceutical companies to keep certain functions, such as earlystage research, in-house. Therefore, we view the expected increase in outsourced
penetration to be more of an opportunity in the clinical development and post-approval
stages, though there are certain early-stage functions, such as safety assessment and
regulatory-related services, that are seeing particularly strong outsourcing trends, given
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the volume and rising complexity associated with regulatory compliance and increasingly
cumbersome penalties for non-compliance.

Figure 2: CRO market size by function

Figure 3: CRO market share
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The drug discovery & development process
Discovering and developing a new therapeutic can take 10-15 years, on average, with
costs often exceeding $1 billion. For every 10,000-15,000 compounds initially evaluated,
only five advance to human testing, and only one is ultimately approved for
commercialization. The increasingly complex drug development process requires
therapeutic expertise, advanced technological capabilities, and familiarity with the
increasingly complex regulatory process. With the enormous costs at hand and risks
involved throughout the process, biopharmaceutical companies, understandably, seek
outsourcing partners that possess the necessary expertise and scale to maximize the
chances of ultimate approval, navigate the regulatory hurdles, compress the development
timeline where possible, and produce a quality end-product with a successful clinical trial.
This generally positions larger CROs more favorably than smaller providers, given their
broader therapeutic expertise and global footprints, regulatory expertise in numerous
geographies, and advanced technological capabilities. We detail the phases of the
development process below:

Figure 4: Timeline for new drug approvals
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Pre-Discovery: At this early stage, researchers attempt to understand the causes of a
disease at a molecular level and identify diseases that new therapeutics could potentially
target. Recent advances in molecular medicine and powerful technological tools that
enhance computational capacity greatly improve the efficiency of this process and enable
researchers to better understand human diseases at the molecular level.
Biopharmaceutical companies often perform basic research independently, as well as in
partnership with external researchers and academic institutions.
Drug Discovery: The ultimate goal of the drug discovery phase is to find a promising
molecule, or lead compound, that has the potential to become a new medicine.
Researchers assess the underlying disease pathway and identify potential target
compounds, narrowing the field of compounds to one lead compound that shows potential
to influence the target. Researchers can create a molecule from living or synthetic
materials and using high-throughput screening techniques, select a few promising
molecules from an initial pool of as many as 10,000-15,000 compounds. Researchers can
also identify compounds found in nature or genetically engineer living systems to produce
disease-fighting molecules.
Preclinical Research (Pre-human): Relevant compounds are tested in-vitro (test tubes)
and in-vivo (animals) over a wide range of doses to establish relative toxicity of the
compound and detect any potential adverse reactions to the therapeutic. If results of
preclinical research indicate that the compound is safe and potentially effective, the
sponsor submits initial study results to the FDA along with a complete Investigational New
Drug Application (IND). An IND includes, among other things, preclinical study data,
Chemistry, Manufacturing and Controls (CMC) information, and an investigational plan for
clinical trials, and it must become effective before proceeding to 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 their approval,
separately from the IND submission.
Clinical Trials: Of the 250 compounds that advance to preclinical testing for a particular
project, only five, on average, progress to clinical (human) testing. Clinical trials are
completed to determine the safety and efficacy of a drug. Clinical trials can last six to
seven years and comprise Phases I-III, with Phase IV or post-commercial marketing
studies often required by the FDA as well. These trials often involve the use of placebos,
where some subjects receive the new drug candidate and others receive an alternative
treatment (placebo), with randomization (patients are randomly selected to receive either
the actual compound or a placebo) and double-blinded protocols (where neither the
researcher or subject know which patients are given the actual drug candidate or a
placebo) in order to minimize biases. We describe the primary clinical testing phases in
more detail below:
■ Phase I: During the earliest phase of clinical trials, testing is focused on basic safety
and pharmacology, typically completed using 20 to 100 healthy human volunteers,
though sometimes stable patients that exhibit the targeted disease are also included.
Inpatient studies often take place at specialized research centers known as a Clinical
Pharmacology or Clinical Research Units (CPU or CRU). These studies evaluate
human metabolic and pharmacologic reactions to the compounds, the duration of
effectiveness and activity, how it is affected by other drugs, how it is tolerated and
absorbed, and how it is broken down and excreted from the body. Multiple dosage
ranges and methods are analyzed, with side effects also carefully monitored. Once
these studies are completed with satisfactory results, testing of efficacy is commenced.
■ Phase II: Sometimes referred to as proof-of-concept studies (POC), this stage of
clinical testing focuses on basic efficacy, with dose-range testing completed in 100 to
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500 patients afflicted with the targeted disease or condition. During this stage, though
the primary focus is efficacy evaluation, further safety testing is also completed, along
with determination of optimal dosage levels, dosage schedules, and administration
routes. If Phase II studies yield satisfactory results, Phase III can commence, provided
that no hold is placed on further studies by the FDA. It is during Phase II that the
majority of drugs under development fail.
■ Phase III: Trials at this stage are completed at a larger scale, across multiple testing
centers, in populations of 1,000-5,000 patients afflicted by the target disease. During
this stage, advanced efficacy and safety testing is completed in order to provide
enough data for valid statistical conclusions required by the FDA and other relevant
regulatory bodies, as well as to provide an adequate basis for product labeling, optimal
dosage, formulations, and administration methods. This stage is typically the longest
and most expensive phase, and two successful Phase III trials demonstrating a drug’s
safety and efficacy are often required to obtain FDA approval. Roughly 50% of drugs
that enter Phase III testing fail. Once Phase III test results are approved by the FDA,
the drug sponsor can submit a new drug application (NDA) or biologics license
application (BLA), depending on the nature of the compound and disease.
FDA Review: After determining that the results of the clinical trials indicate that the
compound is safe and effective, the sponsor submits an NDA or BLA to the FDA
requesting approval to market the drug. Included with the NDA or BLA submission are the
comprehensive testing results and supporting data and analysis from both preclinical and
clinical testing, along with proposals for manufacturing plans and labeling. These
applications are often over 100,000 pages. There are strict protocols that govern the
submission process, and failure to abide by them can be grounds for rejection.
Post-Marketing Surveillance and Phase IV Studies: Once a drug is approved by the
FDA, the agency often requires the sponsor to collect and periodically report additional
safety and efficacy data to the FDA. At times, this can occur throughout the entire
marketed lifespan of the product. If the product is marketed internationally, surveillance
reports must include data from all countries in which the drug is sold. The FDA may
require additional studies (Phase IV) even following approval, to test the compound for
other potential indications, or new dosage formulations. The FDA and other regulatory
agencies may also require license holders to prepare risk management plans that assess
areas of product risk and plans to actively managing such risks.

Figure 5: Broad scope of services positions the largest public CROs well against smaller, niche providers
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Sizing up the market opportunity
Based on our proprietary market model, we estimate the CRO market is worth $29 billion
(excluding commercialization and other post-approval functions). We expect the CRO
market to grow at a CAGR of 7% through 2020, driven by increasing R&D spending (2-3%
CAGR through 2020), as well as increasing outsourced penetration rates. We estimate
that the total addressable market is worth $73 billion, 40% of which is outsourced across
all preclinical and clinical functions. We expect overall outsourcing to rise to 48% by 2020,
with penetration rates in clinical development, which makes up over 75% of the total
preclinical and clinical CRO market, at 41% in 2015 increasing to 50% by 2020.

Figure 6: Credit Suisse CRO Market Model Summary
2013
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Below, we outline the key assumptions that drive our market model:
■ Worldwide Prescription (Rx) Sales are expected to grow at a 6% CAGR through
2020, with total global R&D spend rising at a 2-3% CAGR through 2020. Total R&D
spend as a percentage of prescription sales is expected to decline, as companies
become more efficient and are able to achieve greater sales per R&D dollar.
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■ Total R&D Spend is expected to grow at a 2-3% CAGR from 2015-2020, with Global
Development Spend estimated to be 65-70% of total R&D spend. We estimate the
addressable portion (with the potential to be outsourced) of development spend for
CROs to be roughly 2/3rds of the total, with the addressable portion of Global
Research Spend estimated to be only 1/5th of total spend, given the tendency of
biopharmaceutical companies (particularly the larger ones) to keep more of these
functions in-house.
■ The Discovery market is estimated to be $7.0 billion, with 25% penetration, while the
Preclinical Development market is estimated to be $10.3 billion, and 30% penetrated.
The Discovery market is expected to grow in line with overall research spend, and the
preclinical development market to grow in line with overall development spend.
Penetration for these markets is expected to increase 150 bps per year through 2020,
at a slightly slower pace than the clinical development market, given the
aforementioned tendency of biopharmaceutical companies to keep more of these
functions in-house. The outsourced portion of these markets captured by CROs is
expected to grow at a 7-8% CAGR through 2020.
■ The Clinical Development market is estimated to be $53.8 billion, with 41%
penetration, and is expected to grow in line with overall development spend, with
penetration expected to increase 175 bps per year through 2020. Overall, the portion of
this market captured by CROs is expected to grow at a 7% CAGR through 2020.
■ The Central Laboratory market is worth an estimated $2.0 billion and nearly 100%
penetrated. This market is expected to grow in the mid-single digits through 2020.

Competitive landscape
The CRO industry is highly fragmented, with several hundred small and medium-sized,
limited-service providers, and a small number of large, full-service, global CROs. There
are few barriers to entry for smaller, limited-service providers, but becoming a CRO with
global capabilities and expertise has significant barriers, including building the necessary
infrastructure with the ability to simultaneously manage multiple complex clinical trials
across numerous geographies, establishing the requisite relationships with strategic
partners, developing the required broad therapeutic and development expertise to serve
the needs of sponsors, and having the scale and capital to maintain complex IT systems
required to integrate all these capabilities. Over the past several years, there has been
some consolidation in the CRO industry, leaving only a handful of larger CROs with the
global scale and infrastructure, therapeutic and development expertise, capital, and
technical resources to manage the demanding drug development programs of
biopharmaceutical and medical device companies.
The nine largest CROs comprise approximately 50% of the market (see Figure 3), with
most of the largest players offering services across the drug development lifecycle.
Differentiation among the largest players is becoming increasingly blurred, as many of
them now have similar offerings and capabilities. Focus on a particular area of the R&D
process (see Figure 12), integrated technological capabilities and offerings, experience
and expertise in certain therapeutic areas, and unique service offerings and capabilities,
as well as quality of those offerings, tend to be the primary differentiators between the
larger players. Even with a trend among biopharmaceutical companies to use fewer
outsource providers, many large biopharmaceutical companies still use multiple preferred
CROs, which helps to maintain a rational competitive environment, but also highlights the
need for a CRO to offer a broad spectrum of services, global scale, and therapeutic
expertise to successfully maintain a differentiated, competitive position.
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Figure 7: Summary of key players in preclinical and clinical development
Preclinical ($4.8 billion)
Charles River (CRL)
17% share

CRL focuses on preclinical research and development, and has the broadest library of research models (over 150 strains), with higher
utilization than other early-stage CROs (at about 85% compared with the broader industry at approximately 75%), due to its focus on
operating efficiency.

LabCorp (LH)
14% share

Through its acquisition of Covance in February 2015, LabCorp expanded into the preclinical (specializes in toxicology and chemistry)
and clinical development markets, both areas of the R&D process that Covance historically operated in, along with a central
laboratory.

Envigo
5% share
Pharmaceutical Product
Development (PPD)
1% share

Following its acquisition of Huntingdon Life Sciences and Harlan Laboratories in June 2015, Envigo now offers a comprehensive
range of drug development and environmental sciences services, as well as an animal model library second only to CRL.
PPD offers specialized consulting globally for nonclinical pharmacology/toxicology, chemistry, manufacturing and controls (CMC), as
well as Phase I clinical research services that includes conducting complex, procedurally intensive research, along with a range of
other services.
Clinical ($22.0 billion)

Quintiles (Q)
13% share

Quintiles is the world's largest contract research organization, focused on Phases II-IV clinical trials, as well as associated laboratory
and analytical services. Its diverse customer base includes the 20 leading biopharmaceutical companies.

Pharmaceutical Product
Development (PPD)
8% share

Pharmaceutical Product Development is one of the largest global CROs, providing discovery, product development, including clinical
testing, laboratory services, biostatistical analysis, regulatory services, clinical trial and data management, and post-approval services.

PAREXEL (PRXL)
7% share

PRXL is the world's second largest public CRO, providing solutions across the entire drug development and commercialization
spectrum. Its informatics business offers integrated platforms/applications and clinical data services, while its consulting business
offers more flexible solutions.

PRA (PRAH)
6% share

PRAH conducts clinical trials across all phases of clinical development globally, with services across all stages of the clinical
development process, offering both project-based services for Phases I through IV as well as functional outsourcing services through
its Strategic Solutions Group.

ICON (ICLR)
5% share

ICLR provides services across all stages of the clinical development process, from compound selection to Phase I-IV clinical studies,
with the bulk (approximately 70%) of its business focused on late stage (mostly Phase III) development.

inVentiv
4% share

inVentiv provides clinical services across Phases I-IV, as well as commercial services, including selling solutions, communications,
medical adherence, and consulting. It is one of the few, large, global CROs that cover the entire clinical and commercialization cycle.

INC Research (INCR)
4% share

INCR operates primarily in the clinical development market, with nearly all (98%) of revenues stemming from services for Phases IIIV. The company has expanded its capabilities and services organically and through acquisitions, closing 11 transactions since 2001.

LabCorp (LH)
4% share

LabCorp operates the world's largest reference laboratory, and with the addition of Covance in 2015, LabCorp now provides clinical
trial services across preclinical and clinical development, as well as some commercialization services, such as consulting and selling
solutions.

Medpace
1% share

Medpace provides services across Phases I-IV clinical trials, as well operating a central laboratory. It operates a full service,
integrated model, and focuses on small and mid-sized biopharmaceutical companies globally.

Chiltern
1% share

Chiltern is a global mid-sized CRO, focused almost exclusively on clinical trial services, with a strategic service provision as well. Its
services include clinical development, clinical supplies, data and analysis, medical, regulatory and pharmacovigilance services.

PSI
1% share

PSI is a full-service CRO specializing in on-time delivery of clinical studies. PSI offers a range of services that supports all clinical
trials from Phase II to Phase IV, including feasibility, medical writing, trial support services, and statistics, among others.

Note: Preclinical market share includes Discovery and Preclinical; Clinical market share includes only Clinical, excludes Central Laboratory and Post-Approval/Commercialization
Source: Company data, Credit Suisse estimates

The CRO market can be divided broadly into two categories: preclinical (pre-human)
research and clinical (in-human) testing. The preclinical market ($4.8 billion) is significantly
smaller and less competitive than the clinical market ($22.0 billion), given the
aforementioned tendency of biopharmaceutical companies to keep more of these
functions in-house. Clinical testing is also significantly more expensive than preclinical
testing, and constraints on resources, particularly at small and mid-sized biotechnology
companies, limits its ability to complete clinical trials on its own. When biopharmaceutical

CRO Industry Primer

11

20 June 2016

companies look for a full service offering across the development lifecycle, they tend to
look across clinical functions, with an increasing focus on commercialization, since the
knowledge and efficiencies between those two segments overlaps more than preclinical
and clinical functions, particularly when it comes to regulatory expertise.
The largest players in the preclinical market are Charles River Laboratories (CRL),
LabCorp (LH), and Envigo. The largest players in the clinical space are Quintiles (Q),
Pharmaceutical Product Development (PPD), PAREXEL (PRXL), PRA (PRAH), ICON
(ICLR), inVentiv, INC Research (INCR), and LabCorp (LH). For greater detail on the
public industry constituents under coverage, please see our coinciding initiations.

Figure 8: Preclinical CRO market

Figure 9: Clinical CRO market
Q
13%

CRL
17%

PPD (private)
8%

LH
14%

Other
63%

Envigo
5%
PPD
1%

Note: Preclinical market share includes Discovery and Preclinical
Source: Company data, EvaluatePharma, Credit Suisse estimates

Other
45%

PRXL
7%
PRAH
6%

PSI
1%
Chiltern
1% Medpace
1%

LH
4%

INCR
4%

inVentiv
4%

ICLR
5%

Note: Clinical market share includes Clinical, excludes Central Laboratory and PostApproval/Commercialization
Source: Company data, Credit Suisse estimates

Preclinical CRO market
The preclinical CRO market, including discovery and preclinical research and
development, is more fragmented than the clinical development market, with fewer large
players each dominating certain portions of that market. In the early stages of compound
development, biopharmaceutical companies often look for more specialized knowledge
and experience for different functions, which leads to early-stage CROs focusing on key,
core competencies. Certain early-stage functions (such as safety assessment) have seen
higher growth than others (such as research models). Charles Rivers has the broadest
library of research models (over 150 strains), Lab Corp (through Covance) specializes in
toxicology and chemistry, Envigo (formerly Huntingdon and Harlan) specializes in contract
research services, as well as having the second largest library of animal breeding models,
while PPD offers specialized consulting services for nonclinical pharmacology/toxicology,
chemistry, manufacturing and controls (CMC), and Phase I clinical research services.
Charles River Laboratories (CRL) – 17% of the preclinical market
CRL has historically focused on providing research models for early stage R&D functions,
and has built upon its core competency to develop a diverse portfolio of discovery and
safety assessment services to support its clients through preclinical development. It has
the broadest library of research models (over 150 strains), and it has higher capacity
utilization over other early-stage CROs (at about 85% compared with the broader industry
at approximately 75%), due to its focus on operating efficiency.
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LabCorp of America (LH) – 14% of the preclinical market
Through its acquisition of Covance in February 2015, LabCorp expanded into the
preclinical (specializes in toxicology and chemistry) and clinical development markets.
Covance has historically operated in both the early (preclinical) and late (clinical) stages of
the R&D process, as well as operating a central laboratory. Thus far, the combined
businesses have booked $190 million in new orders that it attributes entirely to sponsors
selling access to its diagnostic data that facilitates trial enrollment.
Envigo – 5% of the preclinical market
Following its acquisition of Huntingdon Life Sciences and Harlan Laboratories in June
2015, Envigo now operates facilities across Europe, the US, and the Middle East. Its
contract research services unit offers a comprehensive range of drug development and
environmental sciences services, including safety assessment, analytical, metabolism,
chemistry, manufacturing and control (CMC), and regulatory consulting. Its research
model services unit has an animal model library second only to CRL, and also offers lab
animal diets and bedding, as well as support services from 30 sites worldwide.
PPD – 1% of the preclinical market
PPD offers specialized consulting globally for nonclinical pharmacology/toxicology,
chemistry, manufacturing and controls (CMC), which is offered as a standalone service or
as part of a fully integrated development program. Its consultants provide a wide range of
services across the pharmaceutical development spectrum, including small molecules,
biologic products (including biosimilars), vaccines, generic drugs, over-the-counter (OTC)
and consumer health products, medical devices, and advanced therapy medicinal
products (including genetically modified organisms). Its Phase I clinical research services
include conducting complex, procedurally intensive research, with a range of services that
include medical writing, clinical conduct, data management and monitoring, biostatistics,
and clinical pharmacology.

Clinical CRO market
The top 11 CROs comprise approximately 55% of the clinical development outsourced
market. In the later stages of compound development, biopharmaceutical companies look
for more specialized expertise in targeted therapeutic areas, but also increasingly value a
full-service model that includes more functions across the full development lifecycle,
including post-approval functions and commercialization, particularly on the regulatory
side, such as medical writing and consulting. Based on a survey completed by The Avoca
Group, more than 70% of biopharmaceutical companies surveyed preferred to outsource
to a top 15, full service CRO vs. a smaller outsourced provider (see Figure 10).
The most active and fastest growing therapeutic area for CROs is oncology, which
represents the single largest focus in clinical development today. It is expected to
comprise 15% of prescription sales in 2020, up from 10% in 2014, according to
EvaluatePharma. Spending on cancer medicines totaled $107 billion worldwide in 2015
(+11.5% from 2014), according to IMS, and is projected to exceed $150 billion by 2020.
This is partially reflective of increasing adoption of newer, pricier therapies that are often
more complex than older therapies, as well as an increasing numbers of patients receiving
treatment for longer durations, all trends that should benefit CROs. All of the largest CROs
now have a significant portion of revenue/backlog exposed to oncology and other complex
therapeutic areas, and we expect oncology to be the fastest growing over the next 5 years,
with other complex and emerging therapeutic areas also growing faster than the broader
biopharmaceutical market.
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Figure 10: Biopharmaceutical companies prefer to outsource to full service CROs
"What size of clinical service provider do you feel provides that best service, overall, to companies with a level of
outsourcing experience similar to that of your company?"
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Mid-size biopharma

5%

75%

Small biopharma

19%

71%

Pre-revenue biopharma

10%

6%
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43%

0%

7%
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53%
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30%

Top 15, full service CRO

40%

50%

60%

4%

70%

Smaller CRO (beyond top 15)

80%

90%

100%

Other

Source: The Avoca Group-2011 Clinical Outsourcing Survey, Credit Suisse

Despite the aforementioned trend of biopharmaceutical companies placing increasing
value on a full service model, among small and mid-sized biopharmaceutical companies,
there is often a tendency to partner with mid-sized CROs that will afford them the client
service and focus necessary to maintain a long-term quality relationship. When choosing
an outsourced partner, there is also more of a focus on therapeutic expertise among small
and mid-sized biopharmaceutical companies.
Based on an outsourcing survey from Contract Pharma, outsourcing from smaller and midsize pharmaceutical companies is increasing, which further highlights the need for CROs
to focus on therapeutic expertise and customer service.

Figure 11: CROs are seeing increased outsourcing from small/mid-size pharma
"Where are you seeing most increase demand for your services?"
60%
2014
2015

50%

2016

31%

30%

28%

41%

33%

38%

51%

18%

21%

10%

23%

34%

31%

41%

20%

55%

30%

50%

40%

0%
Big pharma

Big biopharma

Mid-sized diversified
pharma

Small pharma

Small biopharma

Source: Contract Pharma, Credit Suisse
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In addition to biopharmaceutical companies placing more value on a broader clinical
offering, there is an increasing focus on other post-approval services and
commercialization as well. In Figure 12, we highlight the functions and services that many
of the largest CROs provide, with most of the largest, global providers offering a broad
range of services across all clinical development phases, as well as commercialization
solutions. Full service offerings have become key advantages for larger CROs over their
smaller and mid-sized competitors that often specialize in a few specific functions, as even
smaller biopharmaceutical companies typically prefer to conduct all outsourced
development operations at the same provider, eliminating inefficiencies and delays that
often arise with numerous providers working a single project.

Figure 12: Overview of service offerings by major CRO
Late Stage
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6%
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Source: Company data, Credit Suisse estimates
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Recent industry dynamics: 1Q16 Recap
Results from leading public CROs in 1Q16 were relatively mixed, with investors seemingly
turning a critical eye to any evidence of slowness in backlog conversion and exposure to
and volatility associated with large projects/contracts. Over the past several quarters,
some companies have seen a benefit to margins from foreign currency, which, conversely,
may create a headwind to margins over the next several quarters if the USD weakens.
Below we summarize key industry themes that we expect investors will focus on in the
coming quarters, along with the public companies that are most exposed to each dynamic:

Slowing backlog conversion
A key focus of CRO industry constituents remains on bookings metrics, including backlog
conversion, book-to-bill, and cancellation rates. As clinical trials become more complex,
and backlogs shift to therapeutic areas for which patient recruitment is more difficult and
timelines more prolonged, backlog conversion may continue to slow, consistent with
broader industry and recent company commentary.
The most active therapeutic area for CROs currently is oncology, which represents the
single largest focus in clinical development today and is expected to comprise 15% of
prescription sales in 2020, up from 10% in 2014, according to EvaluatePharma. Spending
on oncology medicines totaled $107 billion worldwide in 2015 (+11.5% from 2014),
according to IMS Health, and is projected to exceed $150 billion by 2020. The largest
CROs are diversifying their client mix and adding new customers, which often leads to
replacing larger, simpler projects with smaller, more complex studies in emerging
therapeutic areas such as oncology and rare diseases that generally have more prolonged
startup and patient recruitment timelines. In oncology, for instance, an increasing number
of patients are recruited at specialized centers, many of which do not use centralized
ethics committees, leading to longer startup times.
Identifying patients for other highly targeted and rare indications also contributes to
prolonged startups. More projects with longer startup times and protracted patient
recruitment timelines leads to slower backlog conversion, as these projects are typically
recognized in a CRO's backlog once committed, but take longer to actually progress to
stages that generate meaningful revenue (note, backlog booking policies vary by company
and type of work). We expect that in 12-24 months, the impact of this shift to more
complex therapeutic areas and subsequent slowdown in backlog burn will begin to
subside, and backlog conversion should stabilize across the CRO industry, with revenue
growth more in line with growth in new bookings.
For Parexel International (PRXL), backlog conversion within its core CRS segment is
facing headwinds from a decline in post-approval interventional studies, and new awards
are not keeping pace with the larger, simpler programs that are being completed. The shift
to smaller, more complex studies is also having an impact on broader demand for postapproval interventional studies, and as these studies progress and products are eventually
approved, fewer large multi-center interventional studies will need to be conducted, and
smaller, more complex studies in post-approval settings will become the norm, as the
evolved project mix cycles through the development process. As of 3FQ16 (ending in
March), more than half of PRXL's backlog was tied to innovative compounds and complex
therapeutic areas, including oncology, immunology, and rare diseases, which also
continue to be key areas of expertise for PRXL relative to competitors. Consequently,
backlog conversion for PRXL deteriorated to 9.6% in 3Q16 (from 10.0% in FY2015),
slightly below the industry average of 11.2%, but still near the 10% range that the
company has experienced historically.
ICON (ICLR) continues to transition to a broader client mix, adding new customers,
replacing simpler projects with more complex studies in emerging therapeutic areas. For
instance, it is adding new customers in the smaller and midsize range, at earlier stages of
projects than what it has done historically. Oncology represented 41% of the company's
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backlog as of 1Q16, up from 37% in 1Q15. Consequently, backlog conversion for ICLR
deteriorated to 10.3% (from 10.7% in 2015), and while it remains in the double-digits, it is
slightly below the industry average of 11.2%, and below internal company expectations of
10.6%, due to prolonged start-up phases for certain large clients along with the broader
impact of larger studies maturing and increasing work complexity. Importantly, as of 1Q16,
60% of clinical studies in its backlog were in start-up phase, compared to 49% last year.
INC Research (INCR) also continues to add new customers, thereby increasing its
backlog exposure to more complex studies in emerging therapeutic areas such as
oncology. As of 1Q16, approximately 68% of INCR's backlog was related to complex
therapeutic areas, including oncology, CNS, and other rare diseases. The increasing
complexity, size, and overall duration of clinical trials, particularly in oncology, continue to
pressure backlog conversion, at 13.7% in 1Q16 (from 13.8% in 2015). Its backlog
conversion is still respectably above the industry average of 11.2%, likely helped by the
company's relatively conservative policies around booking awards, reflected in backlog
coverage, which is at 91% for the year, compared with 88% at the same time last year. Of
note, INCR's largest trial (from a large pharmaceutical company) was pulled forward from
2017 into 2016 and contributed $3 million to revenue in 1Q16, which also benefited
backlog conversion slightly in the quarter.
Backlog conversion for PRA Health Sciences (PRAH) is relatively healthy, at 15.3% in
1Q16, remaining steadily in the mid-teens, above the industry average of 11.2%, with no
signs of deceleration that other industry constituents are experiencing. This is likely due to
its backlog mix exposed to complex therapeutic areas, such as oncology / CNS, remaining
relatively steady over the past two years at roughly 35% of total backlog. As the company
focuses on growing its exposure to more complex therapeutic areas, backlog conversation
trends may see some deceleration. Its conservative backlog bookings policy for its
Strategic Solutions business (estimated 30% of revenues), where it only books new
awards expected to be recognized over the following 12 months compared with the full
contract life or multiple years for traditional clinical business, also contributes to relative
stability in its backlog conversion compared with its competitors.

Figure 13: Industry backlog conversion has been impacted by increased mix of complex therapeutic areas
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Volatility associated with large projects and customer concentration
Client concentration across the broader industry remains an area of focus, particularly as it
relates to Pfizer, which recently renewed its Master Services Agreements with ICLR and
PRXL on June 10. Often, revenue from a large strategic partner will comprise a
meaningful portion of backlog and revenue for its CRO partners, which can benefit
revenue significantly, but can also create an element of risk and volatility if there are any
changes to projects or contract terms. Pfizer, for example, is the largest client for ICLR
and PRXL, two of its key strategic partners.
To gauge the health of new business, we look at book-to-bill ratios, which measures the
magnitude of new business wins relative to revenue recognized over a given period. Bookto-bill ratios are impacted by the timing of contract wins and renewals, as well as other
factors related to the completion and cancellation of trials and the timing of acquisitions.
To limit volatility, we look at this ratio on a TTM basis, and we would caution that 1Q16
trends are not necessarily indicative of overall backlog health.

Figure 14: Customer concentration as of 2015
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ICON (ICLR) continues to diversify its customers base, with revenue contribution from its
largest customer (Pfizer) declining to 29% in 1Q16 (from 31% in 2015). However,
underlying revenue and booking trends excluding Pfizer are improving. While 2015 bookto-bill ratios were respectable, with an average TTM book-to-bill of 1.20x, the threshold
that we perceive as healthy, the TTM metric dropped to 1.18x in 1Q16, in line with the
industry average, attributable to the aforementioned shifts in backlog composition, as well
as some changes in larger clients' pipelines. Book-to-bill excluding larger clients was 1.40x
in 1Q16. Of note, while the backlog mix has shifted more to oncology than a year ago, the
portion of revenue from oncology studies has remained roughly the same (at
approximately 33%), and we expect this revenue to be realized over time as projects
naturally progress. Notably, cancellation rates remain relatively low for ICLR, at 1.9% as of
1Q16, comfortably below the industry average of 3.2%, and there were no significant
cancellations to highlight over the past several quarters.
Parexel International (PRXL) also continues to diversify its customers base, with revenue
contribution from its largest customer (also Pfizer) declining to 12% in 1Q16 (from 14% in
2015). Book-to-bill ratios remain respectable for PRXL, with an average book-to-bill of
1.23x for 2015, above the 1.20x threshold that we perceive as healthy. The TTM metric
increased to 1.24x in 3FQ16, above the industry average of 1.18x, driven by expanding
existing partnerships and strong new business from small and mid-sized
biopharmaceutical companies. Overall bookings in the most recent quarter were broadbased across major geographies and therapeutic areas, with Asia showing particular
strength, along with strong new business wins in oncology. A continued diversification of
its backlog should contribute to relative stability in future bookings.
INC Research (INCR) had no customers that comprised more than 10% of revenue in
2015, and overall is less concentrated that many of its larger clinical peers. Consequently,
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book-to-bill ratios remain relatively strong for INCR, with an average book-to-bill of 1.29x
for 2015, handily above the 1.20x threshold that we perceive as healthy. This metric
declined to 1.21x in 1Q16, due primarily to continued strong growth across CNS,
oncology, and other complex therapeutic areas, but it remains above the industry average
of 1.18x, driven by strong demand from existing customers, with 25 new customers
representing only 15% of net new business in the most recent quarter. The TTM book-tobill metric was 1.28x as of March 31, likely more representative of longer term trends.
Book-to-bill ratios remain respectable for PRA Health Sciences (PRAH), at 1.43x for
1Q16 (1.25x TTM), with an average book-to-bill of 1.23x for 2015, slightly above the 1.20x
threshold that we perceive as healthy. Cancellation rates have shown a steady
deceleration for PRAH over time, at 2.4% as of 1Q16, remaining below the industry
average of 3.2% due partially to its aforementioned conservative bookings policy for
functional services. Notably, when a significant Strategic Solutions project is canceled, it
often takes several quarters to wind down, so the impact on backlog would be minimal
given the embedded conservatism.

Figure 15: Book-to-bill ratios remain relatively healthy across the broader industry
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FX tailwind to profit margins
Most of the large, global CROs operate across many geographies and have significant
exposure to fluctuations in foreign currency exchange rates, both on the revenue line and
in costs, though FX exposure will vary by project depending on the location of the office
that provides staff for a given contract and the location of investigator sites. To mitigate
FX-related risk, currency fluctuation clauses are often negotiated into contract terms that
allow for price adjustments if changes in the relative value of the currency that the contract
is priced in and the currency in which costs are incurred exceed predetermined tolerance
levels. While clinical trials (and costs) typically take place across numerous sites in
multiple geographies, the currency in which contracts are priced and paid for is often
different from the currencies in which costs relating to those contracts are incurred, with
the majority of contracts paid for in USD or EUR, while costs are often incurred in multiple
other currencies. Over the past several quarters, with a strengthening USD against most
major currencies, the FX benefit from lower costs has more than offset the translational
headwind to revenue for many CROs, creating a tailwind to margins. There remains
concern among investors that a relative weakening of the USD would serve as a headwind
to margins in the future.
CRO Industry Primer

19

20 June 2016

Industry Tailwinds
Fundamental growth drivers, including continued growth in biopharmaceutical R&D
spending, helped by increased adoption of R&D outsourcing, and a robust biotech funding
environment, should fuel strong organic growth across the sector, and should continue to
bode well for the largest CROs.

Continued growth in R&D spend
We expect total R&D spending to grow at a CAGR of 2-3% through 2020, driven by
significant unmet medical needs, as well as scientific advancements that are leading
biopharmaceutical companies to seek to discover, develop, and commercialize new,
increasingly complex treatments. For example, the average number of clinical endpoints
required for a typical clinical study has increased 86% from 2002 to 2012, with the number
of eligibility criteria increasing 61%, and the number of countries that a trial takes place in
more than tripling (see Figure 20). Average development costs have also increased nearly
14x since 1970, and we don't expect this trend to abate near term (see Figure 18).
According to PhRMA (Pharmaceutical Research and Manufacturers of America), R&D
spending has grown at a 3% CAGR since 2006, reaching $141 billion in 2015. We
estimate that worldwide R&D expenditures for biopharmaceutical companies will increase
to $144 billion in 2016, with approximately $75 billion of that addressable to CROs, driven
by multiple industry dynamics, including increasing demand for treatments of complex and
rare diseases, as well as increasing complexity in the clinical development process.
Additional drivers of increased R&D spending and outsourcing include challenges in the
commercialization of products, including increased regulatory scrutiny of marketing
strategies, the expanding role of payors and government reimbursement pressures,
increasingly onerous regulatory requirements for post-approval monitoring and studies,
and increasing specialization in the marketing of more targeted and niche treatments.
There are currently over 5,000 compounds (see Figure 16) in clinical trials (Phases I-III),
with 45 new drugs approved by the FDA in 2015, up from 41 in 2014, the highest trend in
19 years (see Figure 17). Meanwhile, in Europe, the EMA recommended 93 medicines for
approval, including 39 new active substances and 18 orphan therapeutics. RFP volumes,
based on commentary from industry constituents, also remain robust.

Figure 16: Compounds in clinical pipelines by development phase, 2007-2016
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In 2015, 45 New Molecular Entities (NMEs) were approved by the FDA, the highest rate
since 1996 (which had 53 approvals) and the second highest year on record since 1940
(see Figure 17), despite R&D costs that have increased substantially (14x) over the past
40 years (see Figure 18).

Figure 17: 2015 saw the most NME approvals by the FDA in 19 years (NME approvals 1940-2015)
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Figure 18: R&D costs per approved new drug have increased 14x since 1970
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Increased R&D outsourcing adoption
While we expect total global R&D spend to grow at a 2-3% CAGR through 2020 (driven by
numerous factors discussed earlier in this report), we expect clinical outsourcing
penetration to increase from approximately 41% in 2015 to 50% by 2020 (see our CRO
Market Model in Figure 6), driving 7% annual growth in the CRO clinical development
market over the next five years.
Biopharmaceutical companies are recognizing the increasing importance of scale and
therapeutic expertise required to accelerate the time-to-market for new drugs, as well as
the need to lower continuously rising costs, particularly in an environment of moderating
sales from reimbursement and generic pressures and accompanying decreasing margins
(see Figure 25). In most instances, outsourcing R&D functions allows for the optimization
of internal cost structures by capitalizing on the capacity, scale, and expertise of CROs,
though there remains a tendency among biopharmaceutical companies to keep certain
functions, such as early-stage research, in-house. Therefore, we view the expected
increase in outsourced penetration to be more of an opportunity in the clinical
development and post-approval stages, though there are certain early-stage functions,
such as safety assessment and other regulatory-related services, that are seeing
particularly strong outsourcing trends, given the rising complexity associated with
regulatory compliance and increasingly cumbersome penalties for non-compliance.
Based on an outsourcing survey from Contract Pharma, the primary reason that
biopharmaceutical companies outsource has consistently been to focus on their core
competencies (see Figure 19). As the clinical development process and regulatory
requirements become increasingly onerous and the reimbursement environment more
complex, this will further incentivize biopharmaceutical companies to focus more on their
core competencies, which will also help to drive increasing outsourced penetration.

Figure 19: The primary reason biopharma companies outsource is to focus on their core competencies
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Increasing complexity of therapeutics, clinical trials
Critical therapeutic areas in drug development include oncology, cardiovascular, central
nervous system (CNS), diabetes, and internal medicine, which represent more than 64%
of the total biopharmaceutical pipeline globally, according to E&Y. We see CROs aligning
themselves with these areas of focus, namely oncology and CNS, a trend that is also
impacting patient recruitment and study startup timelines. Of note, over the past several
years, many of the larger CROs have completed numerous bolt-on acquisitions to add to
their ancillary capabilities and expand into new and fast-growing therapeutic areas.
The complexity of clinical trials has increased significantly over the past 15 years, with the
average number of clinical endpoints required for a typical clinical study increasing 86%
from 2002 to 2012, the number of eligibility criteria rising 61%, and the number of
countries that a trial takes place in more than tripling.

Figure 20: Increased complexity in clinical
development and commercialization

Figure 21: Total procedures in clinical trial
protocols; Trials becoming increasingly complex
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New areas of therapeutic focus: Immuno-oncology driving R&D spend
According to a recent study from the Tufts Center for the Study of Drug Development, the
proliferation of immuno-oncology therapies is helping to drive greater R&D funding and
alliances between CROs and biopharmaceutical companies. There are currently 130
biotechnology and 20 pharmaceutical companies developing immune-oncology therapies,
with annual revenues expected to reach $25-$40 billion over the next five years, compared
to just $2.5 billion in 2015. However, there are critical hurdles in the development of
immuno-oncology therapies that must be addressed including, identifying appropriate
biomarkers to increase probability of success, clinical trial recruitment difficulties,
reimbursement and commercialization, that CROs could better address than
biopharmaceutical companies to increase returns on associated R&D investments.
The development of immuno-oncology therapies is a global effort with associated pharma
R&D across the US, France, Germany, Japan, Switzerland, and the UK, with 13 university
and cancer centers in the US announcing research alliances with pharmaceutical and
biotechnology companies. The total number of alliances between larger biopharmaceutical
companies and small academic/research facilities grew to 54 in 2015 (from only six in
2013), representing $39 billion in research commitments. Importantly, nine immunooncology companies captured $1.3 billion (17%) of the $7.7 billion of venture capital
invested in 400 leading biotech companies across all therapeutic areas.
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Spending on all oncology therapeutics totaled $107 billion worldwide in 2015 (+11.5%
from 2014), according to IMS Health, and it is projected to exceed $150 billion by 2020.
This is partially reflective of growing adoption of newer, pricier therapies that are often
more complex than older therapies, as well as an increasing numbers of patients receiving
treatment for longer durations, all trends that should benefit CROs.

Figure 22: Oncology is the largest, fastest growing therapeutic area (% of Rx and OTC sales in 2020E)
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Expanding scope of CRO capabilities; Investing in
technology and data is essential to staying relevant
CROs are dramatically expanding their addressable market through offering an
increasingly comprehensive suite of solutions spanning all stages of preclinical, clinical,
late-stage, post-approval, and commercialization phases, among other ancillary offerings,
well beyond conventional clinical capabilities. A key driver of improved offerings is greater
investments in technology and big data, an important focus in the industry that enhances
the overall CRO offering and improves their value proposition to biopharmaceutical
companies with the ability to outsource a greater portion and variety of R&D and
commercialization-related activities. CROs are also increasingly leveraging data from
wearables to help improve the quality and efficiency of trials, and investments in this area
are also key to staying relevant as the industry and CRO value proposition evolves.

Growing focus on technology, big data
Leading CROs have invested heavily in technology solutions, as they seek to realize
efficiencies, lower costs, and capitalize on "big data" to improve the overall success of
clinical trials. Incorporating technology into the drug development process dramatically
enhances overall efficiency through lower associated costs, reduced cycle times, improved
quality of results, and optimized commercialization strategies. Along with the increasing
size and complexity of clinical trials, this creates an opportunity for outsourcing partners to
add meaningful value with technology such as risk-based monitoring, adaptive trial
designs, and post approval safety studies. The clinical technology outsourcing market has
also seen increasing demand as trials become more complex and biopharmaceutical
companies shift from fixed to more variable cost structures, which should continue to fuel
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demand for outsourcing of technologies such as PRXL's Perceptive MyTrials eClinical
Platform, as an example. We estimate that the global clinical trials technology market will
be worth approximately $4.1 billion by 2017, growing at a healthy clip.
Differentiated, proprietary technology offerings; Enhancing the value proposition to
sponsors, deepening the moat for larger CROs
■ Quintiles (Q) is at the forefront of differentiated technology efforts with its Infosario
Analytics platform that provides trial monitoring and analytics and integrates data
across multiple systems to facilitate more efficient decision-making throughout the drug
development process. Over 400 direct-to-patient projects across 30 countries have
relied on this technology since 2008. It also offers project planning and design
platforms that can dramatically improve timelines and result in meaningful cost savings
for its customers. Of note, as it relates to software more broadly, Quintiles is generally
agnostic, as it can easily plug applications into its existing and flexible platform.
■ Parexel International (PRXL) has also made significant strides in its Informatics
business, which has a portfolio of products and services that are sold individually or
offered as integrated elements of its proprietary Perceptive MyTrials eClinical Platform,
a key competitive advantage in our view. We expect PRXL to continue to focus future
investments in its Informatics business, where it is well positioned, particularly
compared with conventional IT outsourcing companies, given its deep knowledge and
expertise across all aspects of the drug development process and the required
specialization and regulated nature of its applications. Notably, numerous clients and
even other CROs use PRXL as an outsourced clinical IT provider, with SaaS offerings
that include hosting and cloud services. (See our PRXL initiation for more details on its
technology and data offerings.)
■ ICON plc (ICLR) is also well positioned to capture efficiencies through technology with
its ICONIK, Firecrest, and ADDPLAN platforms. ICONIK is its web-based data
management and analytics platform that allows monitoring resources to be directed at
specific sites based on real-time data analysis. Firecrest is its proprietary web-based
site performance management system for investigator and patient training and support,
and enables more accurate study information, including protocol information, training
manuals, and case report forms, to be rolled out quickly and simultaneously to
investigative sites. ADDPLAN is a stand-alone software that uses statistical data to
plan, design, simulate, analyze, and conduct adaptive clinical trials, helping to identify
the most promising drug candidates early. It is the first statistical software package to
incorporate a majority of the requirements outlined in the FDA's draft guidance on
clinical trial design. Notably, ADDPLAN is used by numerous regulators, including the
FDA, EMA, and PMDA (in Japan), to assess adaptive trial designs, as well as by 50+
of the top pharmaceutical and medical device companies. (See our ICLR initiation for
more details on each platform.)
■ PRA Health Sciences (PRAH) continues to roll out its Predictivv platform (first
launched in June 2015), a fully-integrated data and analytics platform that harmonizes
data, processes, and people across all aspects of a clinical study, and provides clients
with a transparent, fully integrated solution for designing, planning, and optimizing the
management of global clinical studies. Its Predictivv platform can leverage the
company's database that contains a significant amount of information about patient
populations within the US, including medical claims, hospital master charge data,
pharmacy data, laboratory data, and payor information, as well as a host of other
relevant metrics. By leveraging the analysis and application of this data, PRAH has the
ability to make the patient recruitment process targeted and more efficient, effectively
reducing costs and shortening the development timeline. (See our PRAH initiation for
more details on its technology platform.)
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Data partnerships; Early in the game, but quality likely trumps quantity over time
Biopharmaceutical companies continue to seek access to a variety of healthcare data
sources to help improve development programs and to provide better evidence of the
value of treatments to patients once a drug is on the market. Many of the larger CROs
have technology in place and already have significant data analytics capabilities, which
positions them well against their smaller peers to benefit from the data. Many of the large
CROs also have integrated technology platforms that provide real time monitoring during
clinical studies, technology that they can potentially adapt to monitor the market in real
time once a treatment is launched. To access the vast amounts of data available, global
CROs are collaborating with data providers, laboratories, hospitals, pharmacies, PBMs,
research groups, and universities, among numerous others sources. With the vast
amounts of data available, the quality of the data and analysis will ultimately determine the
additional value that it is able to add, and over time, providers with quality data and robust
analytic capabilities will be able to differentiate themselves from their peers, in our view.
■ Quintiles' (Q) JV with Quest Diagnostics, through Q2, along with and perhaps
somewhat eclipsed by its recent combination with IMS Health, positions it at the front of
the pack to capitalize on the use of big data. Q2 created the second-largest central
laboratory services company in the world, providing services to a customer group that
includes all of the top 20 largest biopharmaceutical companies, collecting a valuable
dataset that can be leveraged to improve site selection, patient recruitment and the
overall planning of clinical trials. With its IMS Health merger, Q can leverage
prescription data for the planning and execution of post-approval and
commercialization functions, particularly to support real world evidence studies, as well
as contributing to help optimize marketing strategies. While we view more detailed
patient level data (i.e. with laboratory results) as more valuable than anonymous
prescription data in the clinical setting (IMS/Q), the ability to leverage more big data is
an overriding theme that will increasingly differentiate CROs.
■ LabCorp of America (LH)/Covance: The rationale behind more recent differentiated
deals, including the aforementioned IMS Health/Quintiles merger and recent clinical
laboratory M&A/JVs (LH/CVD, DGX/Q), is to better leverage big data for site selection,
enrollment, and commercialization purposes, while, in our view, successfully
diversifying away from risky or slowing core businesses. Through LabCorp's acquisition
of Covance in February 2015, LabCorp expanded into the preclinical (specializes in
toxicology and chemistry) and clinical development markets. Covance has historically
operated in both the early (preclinical) and late (clinical) stages of the R&D process, as
well as operating a central laboratory. Thus far, the combined businesses have booked
$190 million in new orders that it attributes entirely to sponsors selling access to its
diagnostic data that facilitates trial enrollment.
■ Parexel International (PRXL) formed a strategic data alliance with Optum in January
2015, a leading information and technology enabled health services business and
division of UnitedHealth Group (UNH), to strengthen its capabilities in big data. The
alliance with Optum gives PRXL access to a unique data set including 75 million
anonymized electronic health records. Along with its existing capabilities, these big
data services combine descriptive, investigative, and predictive reporting to allow the
client to do multiple analyses in a single, user-friendly platform. Data is collected from
both internal systems as well as various external sources such as regulators. The
power of its informatics tool can then be used for making key decisions such as country
and site selection by predicting how a particular site would perform based on given
criteria and past performance of the site.
■ ICON plc (ICLR) recently established a partnership with the International Consortium
of Health Outcomes Measurement, the first global health outcomes benchmarking
program, which should work alongside existing partnerships with IBM Watson and
Genomics England, helping to assess treatments in real world settings, building out its
commercialization and outcomes offerings.
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Wearables: A potential disruptive technology
CROs are also increasingly leveraging data from wearables to help improve the quality of
data and efficiency of trials. Benefits of sensor technology include allowing wearables to
collect data from trial patients with continuous and real-time reporting and minimal
invasiveness. FDA approved wearable devices are also used to measure patient's
physical movements in clinical trials, which can improve the timeline for trials and make
the process easier and more comfortable for the patients. CROs, including ICLR, are
currently piloting collaborations to develop best practices for wearable technologies to
collect health and wellness data for clinical trials, representing a new wave of data
collection for CROs that could dramatically reduce development costs.
Overall, all of these technology platforms add to the competitive advantages of large
CROs and collectively help to create barriers to entry that will help to contribute to above
market growth for the larger, well capitalized players. CROs will continue to make
investments in their own technology platforms as well as increase integration and access
to other sources of data, including electronic health records (EHR) platforms, prescription
databases (from data vendors such as IMS, as well as directly from pharmacies), and
laboratory data to improve the cost trend, quality, and probability of success for clinical
trials, as well as post-approval monitoring and real world evidence studies. Potential
utilization of wearable technology could also dramatically improve clinical trial processes
and access to patients, developments that, while still in early phases, could have a
meaningful impact on the CRO industry over time.

Increasing regulatory burden supports demand for pharmacovigilance
Increasing adverse event reports from regulators, particularly the FDA and EMA, is driving
heightened focus on safety, along with greater enforcement actions and higher associated
consequences for failure to collect and report unsafe information in an appropriate
manner. Along with an environment of tighter budgets at biopharmaceutical companies,
this has led to a fundamental reassessment of outsourcing of these functions, projects that
are generally high volume and complex, and have been traditionally kept in-house by
pharmaceutical companies.
There are limitations to the clinical trial process, which can often only detect major adverse
side effects, whereas less common effects may only become apparent over a longer
period of time. This is driving an increase in mandated post-approval and real world
evidence studies for which prescription data and health records can serve to support, in
addition to longer term, simpler observational studies and registries that can detect safety
issues over a longer period of time in patients that meet specified criteria for disease or
drug use. Regulators are also becoming more stringent on the data and evidence that is
acceptable for submissions, which is increasing the complexity of clinical trials and size of
regulatory submissions, which in turn is driving increased demand from sponsors for
regulatory-related services from CROs, capabilities that CROs continue to enhance, both
organically and through acquisitions.
■ ICON plc's (ICLR) 2013 acquisition of Cross Country Healthcare’s Clinical Trial
Services division, which included AKOS, a leading US and EU provider of
pharmacovigilance and drug safety services, enhanced the services already offered by
ICLR’s medical and safety services team.
■ Parexel International's (PRXL) acquisition of Quantum Solutions India (QSI) in April
2015, a leading provider of outsourced pharmacovigilance, significantly strengthened
and broadened the scale of its pharmacovigilance capabilities, enabling it to provide a
more comprehensive, efficient, and economical solution to clients globally. PRXL's
acquisition of LIQUENT, a leading global provider of regulatory information technology
(RIM) solutions, in December 2012 added a RIM platform with comprehensive
regulatory agency submission planning to its suite of client solutions. Its more recent
alliance with EMC Corporation in April 2016, which essentially allows a
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biopharmaceutical client to manage the entire regulatory lifecycle of a product in the
cloud, also significantly enhanced its leading position in the space.
In addition to safety, rising healthcare costs are leading regulators to also require sponsors
to show the economic value of new treatments, and as part of the approval process,
sponsors must show the cost effectiveness of a treatment compared with existing
treatments. Many countries have formal processes for assessing economic value of
treatments, and product reimbursement is often highly regulated and dependent on the
outcome of these assessments. This further supports our view that it will be the quality of
the data and analysis that will ultimately determine the additional value that a CRO is able
to add, and over time, providers that can support the development and interpretation of the
outcomes data will be able to differentiate themselves from their peers. We estimate that
the regulatory outsourcing services market will increase at a 15% CAGR, from
approximately $2 billion in 2014 to $4.5 billion in 2020.

Personalized medicine/genetic testing capabilities
Biopharmaceutical pipelines are increasingly shifting towards specialty therapeutics, over
traditional small-molecule therapies, where the utilization of personalized
medicine/pharmacogenomics/companion diagnostics is inherently greater as they can
dramatically improve outcomes. As evidenced by recent commentary from CVD/LabCorp,
personalized medicine is increasingly important in clinical trial development, helping to
underscore the advantages of its combined clinical development, reference laboratory,
and central laboratory capabilities. Other CROs will likely increase investments in new
technology or companies with specific laboratory capabilities to have the ability to create
companion diagnostics and identify unique biomarkers to aid in the therapeutic
development process. For instance, ICLR established a partnership with Genomics
England, which provides DNA-mapping services for patients focusing on cancer, rare and
infectious diseases. With its Genomics England partnership, ICLR can better advise
biopharmaceutical companies on how to capture genomic indicators to aid in the
development of more targeted and effective medicines. INCR also recently commented
that potentially more definitive clinical markers measured in early stages of development,
in some diseases, could dramatically improve study timelines, which could also lead to
conditional approvals with mandated post-approval safety studies, similar to a
phenomenon we see in the Animal Health sector, where R&D processes are vastly more
efficient.

Bolstering post-approval and commercialization offerings
Larger clinical CROs are expanding their scope and capabilities in post-approval and
commercialization functions, as their biopharmaceutical partners continue to place
increasing value on a broader service offering. With an increasingly retail/consumercentric focus across the pharmaceutical supply chain, commercialization efforts often
begin in the development process, and there are significant synergies that can be
captured by successfully integrated clinical and commercial functions, better aligning the
marketing and sales practices. For instance, clinical in combination with commercial
functions can organize and collect data that may be required in the commercialization and
marketing of a drug and during the regulatory process in later stages, or the joint effort can
help to design clinical trials better aimed at easing the transition from the testing phase to
the commercialization of new therapeutics. An increasingly complex payor landscape will
also serve to support CROs' increased focus on post-approval services.
Many of the larger CROs have completed acquisitions and formed data partnerships in
recent years to bolster their post-approval and commercialization capabilities. The most
notable and significant acquisitions in this space in recent years are PRXL's acquisition of
HERON in April 2013 and QSI in April 2015, as well as ICLR's acquisition of Oxford
Outcomes in 2011, Aptiv in May 2014, MediMedia in February 2015, and PMG in
December 2015.
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■ Quintiles' (Q) Integrated Healthcare Services (IHS) segment functions as a contract
sales organization or commercialization services business, focusing on the postmarketing delivery of an approved product across the healthcare continuum, supported
by its broader staff as well as 6,700 contract medical sales representatives. Its IHS
business is inherently a slower growth, lower margin business and tends to be more
volatile than its clinical business. Of note, the aforementioned IMS and Quintiles
merger also helps to bolster its IHS business.
■ Parexel International's (PRXL) acquisition of HERON, one of the largest independent
evidence-based consultancies, strengthened its existing consulting offering, as well as
expanded its scope of capabilities in the commercialization phase, and enhanced its
expertise in the design and implementation of late stage studies. PRXL's acquisition of
QSI (described earlier) and recent alliance with Optum (described earlier) also further
enhanced its offerings in the post-approval and commercialization space, particularly in
pharmacovigilance (QSI) and big data analytics (Optum).
■ ICON plc (ICLR) added scale and capabilities to its commercialization and outcomes
service offering in the US through its acquisition of MediMedia in February 2015, which
included Complete Healthcare Communications, one of the leading medical and
scientific communication agencies working with life sciences companies. Its December
2015 acquisition of PMG, which provides site management operations to
biopharmaceutical and medical device companies, also improved its capabilities in this
area, along with its acquisition of Aptiv in May 2014, which provided it with a suite of
services including full-service clinical trial consulting and regulatory support, which
contributed to its ability to increase product development efficiency and productivity, as
well as enhanced its capabilities in the integrated design and execution of adaptive
clinical trials for exploratory and late-phase development.
Overall, in addition to potential synergies and enhanced service offering, the commercial
market presents a sizable opportunity in and of itself, with a greater variety of functions
than traditional clinical testing, and a market that is significantly more fragmented. As
biopharmaceutical companies seek to achieve more flexible and efficient cost structures,
there is opportunity for CROs to capture more of SG&A functions and spending as they
essentially become outsourced to providers of commercial services. We estimate the
potential size of the commercial outsourcing market to be as large as $150 billion, with
penetration of less than 15% (compared with 41% for the clinical development market). If
outsourcing trends in the commercial market follow the same trends as they did in the
clinical market, we estimate that the outsourced portion of this market can potentially
exceed $50 billion by 2025, with penetration rates of 30%-40%.
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Figure 23: Commercial (CCO) outsourcing highly underpenetrated (<15%)
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Pressure on pharmaceutical pricing
Pricing pressure from government and private third party payors, as well as patent
expirations and rising generic utilization, are pressuring profit margins of
biopharmaceutical companies, driving demand for outsourcers, such as CROs, to increase
development capacity and reduce overall fixed costs.

Figure 24: The biopharma model is facing pressure on multiple fronts
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Rising rebates pressuring pharma; Driving greater need for outsourcing
According to the CS Pharma and pharma services teams, rebates have been rising at a
faster pace than sales at large pharmaceutical companies and are expected to weigh on
profitability over the next several years. This should serve as a further driver of increased
outsourcing, as biopharmaceutical companies look to optimize costs structures to offset
profitability pressure.
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Figure 25: Biopharmaceutical industry margins have been declining
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The rise of value-based pricing and restrictive formularies
The proliferation of exclusionary and increasingly restrictive formularies and value-based
contracts for drugs is also escalating pricing pressures. For example, according to recent
articles in the lay press, leading pharmacy benefit manager Express Scripts has
established at least 12 of these types of value-based contracts over the past 1.5 years, a
trend that will inevitably continue going forward. Cigna more recently announced it has
established value-based contracts pertaining to new cholesterol drugs (PCSK9s), paying
lower prices if expected outcomes are not achieved.
Recent regulatory discussions have also suggested that the Centers for Medicare and
Medicaid Services (CMS) could potentially employ similar value-based purchasing, a
process that has been increasing amongst private payors, which could also add
considerable pressure on pharmaceutical companies. Of note, the rise of value-based
pricing also drives demand for commercialization outsourcing and associated consulting,
as pharmaceutical companies attempt to manage an increasingly consumer-centric model
in drug pricing.

Figure 26: Products on PBM formulary exclusion lists
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Globalization of clinical trials: CROs facilitating
access to patients
With increasing focus on rare diseases, access to relevant patients is a meaningful
challenge, and clinical trials have inherently become more global. The globalization of
clinical trials is an important theme and can be a meaningful differentiator for CROs as
biopharmaceutical companies seek greater access to diverse, treatment-naïve patient
populations. A broader geographic footprint can also expand the overall commercial
potential of new products by adhering to regional regulatory approval protocols in multiple
countries, particularly in faster-growing economies with rising healthcare spending.
Regional regulatory agencies often require a certain percentage of local patient
populations for approval, particularly in Asian and emerging markets. Thus, clinical trials
are becoming increasingly multinational, underscoring the value proposition of CROs with
broader geographic coverage and inherent value-added expertise in local market and
regulatory relationships. According to IMS, overall spending on medicine is also expected
to grow faster in "pharmerging" markets (8% CAGR from 2015-2020) than other
developed markets (5% CAGR from 2015-2020), excluding the US.

Figure 27: Medicine spending growing faster in "pharmerging" markets
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Biotech funding: A potential leading indicator
Emerging biotechnology companies often lack the financial resources and infrastructure to
conduct extensive clinical trials and complete necessary development processes on their
own. However, biotechnology companies are developing an increasing portion of
therapeutics today compared with pharmaceutical companies that are relying more on
acquisitions for a pipeline of new therapeutics. More sophisticated and advanced
diagnostic and technology capabilities are helping to contribute to increasingly robust drug
development pipelines, and a proliferation of new biotechnology and specialty therapeutics
in recent years has made this segment a high-growth area for the CRO industry, with
some more niche CROs focusing almost exclusively on faster-growing small and midsized biopharmaceutical partners compared with larger biopharmaceutical companies.
Recent industry data suggest biotechnology balance sheets are less of a concern, with
funding for promising molecules remaining. According to data from PwC and the National
Venture Capital Association (NVCA), biotechnology funding totaled $7.7 billion in 2015, up
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20% from $6.4 billion in 2014, the highest annual trend on record since 1995. In 1Q16,
funding was roughly flat compared with 1Q15, notably, off of an extremely tough comp
(+62% in 1Q15). While market gyrations can significantly impact quarter-to-quarter
fluctuations in funding, trends in 2016 so far look be healthy, though, in light of 2015 being
the best funding year on record, we would not be surprised to see a slight moderation in
this trend in 2016, but would not view a modest moderation as any indication of an
unhealthy funding environment. Importantly, most of the projects in the pipelines of the
largest CROs are fully (or largely) funded, and even in the most dire scenario where
biotechnology funding completely dried up, we estimate that less than 10% of backlogs for
the largest CROs would be impacted, on average, and projects in current backlogs would
last one to two years.

Figure 28: Biotechnology VC funding remains healthy (VC funding and number of deals, 1Q95-1Q16)
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In 2014, there were 82 biotechnology IPOs, the highest since 1979. Consequently, we
were not surprised to see a modest pullback in 2015 to 61 biotechnology IPOs (see Figure
29). Despite some weakness in public healthcare markets toward the end of the year, with
December 2015 being the first month without a biotech IPO since February 20131, 2015
was still the second strongest year for biotech IPOs since 2000. Notably, cumulative
biotech IPOs over the last three years were up nearly 30% compared to total IPOs in the
prior 13 years combined.

1
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Figure 29: Biotechnology IPOs remain robust
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Overall, concerns over the biotech funding environment that were top of mind at the
beginning of 2016 seem to have abated, with biotech IPOs swelling in recent months.
Broader concerns over the risk associated with biotech funding may be overdone as well,
as the backlog for large CROs remains healthy and well-funded, deemphasizing the
potential impact near term. Obviously, any prolonged and pronounced deterioration in
biotech funding would be a concern, but we are not experiencing that trend currently.

Mergers, acquisitions, and strategic partnerships
The emergence of strategic partnerships: A shift in the CRO model
There is no one size fits all solution for outsourcing, and developing long-term strategic
partnerships that are increasingly more individualized and customized in nature have
become an essential aspect of CRO offerings, particularly as strategic partners are
increasingly focused on breadth of services as part of a larger effort to reduce the number
of service providers and drive incremental development efficiencies, while leveraging the
broader, full-service capabilities, and therapeutic and regulatory expertise, as well as the
increasing flexibility that CROs are able to provide.
In fact, according to a recent study from PRXL, 85% of biopharmaceutical executives
viewed strategic partnerships as positively impacting CRO-sponsor relationships.
However, sponsors still prefer multiple primary vendors to maintain a rational, competitive
environment. The emergence of these strategic partnerships should continue,
disproportionately benefitting larger CROs with the necessary size, scale, and geographic
footprint, making it more difficult for smaller, more specialized CROs to successfully
compete against their larger competitors. This will further support a continuation in industry
consolidation, as larger players continue to add to their global footprint, enhance their
capabilities, and expand their service offerings.
Hybrid outsourcing models that combine technology with functional outsourcing are also
increasingly common, further supporting our view that technology investments are critical
to remaining competitive. As a result of this dynamic, clients become more embedded in
and reliant on a provider's cohesive full-service solutions, which contributes to the strategic
partnerships being longer term and stickier in nature.
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M&A theme: Strategies diverge with unconventional CRO deals
The nine largest CROs (seven of which are currently public) comprise approximately 50%
of the market, with the remaining half of the CRO market highly fragmented among an
estimated several hundred small and medium-sized, limited-service providers.
Over the past several years, consolidation across the CRO industry has increased, leaving
only a handful of larger CROs with the global scale and infrastructure, therapeutic and
development expertise, capital, and technical resources to manage the demanding drug
development programs of biopharmaceutical and medical device companies. The pace
and scale of acquisitions has accelerated, as CROs expand their addressable opportunity
through more comprehensive solutions, and while continued consolidation of the CRO
industry will likely continue, focus will likely shift more towards targeted ancillary services,
technologies, and geographies where the synergies are potentially greater. Primary areas
of potential targeted M&A include:
■ Greater investments in technology and big data: A major industry theme following
the merger of IMS Health and Quintiles last month, technology and big data
investments are an important focus across the industry, which serve to enhance the
overall CRO offering and improve their value proposition to biopharmaceutical
companies of outsourcing a greater portion and variety of their R&D and
commercialization-related activities. CROs are also increasingly leveraging data from
wearables to help improve the quality and efficiency of trials, and investments in these
areas (technology and data) can be differentiators for CROs as the industry evolves.
With rising healthcare costs, regulators are increasingly requiring sponsors to show the
economic value of new treatments. As part of the approval process, sponsors may be
required to show the cost effectiveness of a treatment compared with existing
treatments. Many countries have formal processes for assessing economic value of
treatments, and product reimbursement is often highly regulated and dependent on the
outcome of these assessments. This dynamic further supports our view that it will be
the quality of the data and analysis that will ultimately determine the additional value
that a CRO is able to add, and over time, providers that can support the development
and interpretation of the outcomes data will be able to differentiate themselves from
their peers.
■ Increasing regulatory burden supporting demand for pharmacovigilance:
Increasing adverse event reports from regulators, particularly the FDA and EMA, is
driving heightened focus on safety, along with greater enforcement actions and higher
associated consequences for failure to collect and report unsafe information in an
appropriate manner. Along with an environment of tighter budgets at biopharmaceutical
companies, this has led to a fundamental reassessment of outsourcing of these
functions, projects that are generally high volume and complex, and have been
traditionally kept in-house by pharma companies. Recent acquisitions in this space
include ICLR's 2013 acquisition of Cross Country Healthcare’s Clinical Trial Services
division, PRXL's acquisition of Quantum Solutions India (QSI) in April 2015, and its
acquisition of LIQUENT in December 2012.
■ Bolstering late phase and commercialization capabilities: Larger clinical CROs are
expanding their capabilities in post-approval and commercialization solutions, as their
biopharmaceutical partners continue to place increasing value on a broader service
offering. With an increasingly retail/consumer-centric focus across the pharmaceutical
supply chain, commercialization efforts often begin in the development process, and
there are significant synergies that can be captured by successfully integrated clinical
and commercial functions, better aligning the marketing and sales practices. An
increasingly complex payor landscape will also serve to support CROs' increased focus
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on post-approval services. Recent transactions in this area include ICLR's acquisition
of Aptiv (May 2014) and MediMedia (February 2015), as well as PRXL's acquisition of
HERON (April 2013) and QSI (April 2015). Quintiles, through its IHS business, and
inVentiv also have meaningful exposure to the post-approval services market.
Of note, based on our recent meetings with management, LabCorp/Covance is looking
to build out its late stage clinical capabilities, particularly in Asia where it believes it is
under scale and needs to bolster its later stage capabilities. Latin America was also
mentioned as an area of interest, although Europe is less appealing currently. Its
expansion will be both organically and through acquisitions, although our sense is the
focus remains on integrating the acquired Covance operations near term.
■ Patient recruitment, compliance, and site selection: Patient recruitment and
compliance of investigator sites represent one of the greatest obstacles for CROs
today, particularly as trials become increasingly complex and more specialized (i.e.,
orphan diseases). With less than 1% of the US population participating in clinical trials
and 50% of trials not meeting initial recruitment goals2, difficulty with patient recruitment
is a major cause of project delays and represents a significant industry concern. ICLR's
acquisition of PMG in December 2015 is an example of this strategy, and while
synergies from investments in patient recruitment sites will likely take time to mature,
we do not think that it is necessary for CROs to physically own patient sites to better
facilitate patient recruitment. Leveraging existing data sources and establishing
relationships with investigators and patient recruitment platforms amplifies access to
patients and providers in a more capital efficient manner, in our view, without the
capital intensive aspects of owning physical sites.
■ Geographical expansion: Clinical trials are becoming increasingly multinational,
driven by increasingly complex and more specialized trials that are requiring more
select patients that are often found in very specific geographies, as well as regional
regulatory agencies that often require a certain percentage of local patient populations
for approval, particularly in Asian and emerging markets. This underscores the value
proposition of CROs with broader geographic coverage and inherent value-added
expertise associated with localized market and regulatory knowledge.
A broader geographic footprint can also expand the overall commercial potential of
new products by simultaneously adhering to regional regulatory approval protocols in
several countries, particularly in faster-growing economies where healthcare spending
is rising exponentially. INCR's announcement on May 25 that it will relocate and
expand its Osaka, Japan office to support its globalization initiatives across the Asia
Pacific underscores this dynamic, with Japan representing the world's second largest
pharmaceutical market, valued highly by biopharmaceutical companies as a clinical
trial destination.
■ Central laboratory capabilities: While there are diverging trains of thought among
industry constituents, several large CROs have recently combined or partnered with
clinical and reference laboratories as part of a broader effort to improve the quality and
quantity of their data and analytics capabilities. LabCorp's February 2015 acquisition of
Covance, and Quantiles' JV with Quest Diagnostics, formed in February 2015, are the
two primary examples that highlight what seems to be a focus of some larger industry
participants.
Other areas of potential M&A targets include specialty capabilities, where CROs could
better monetize clinical data and support for specialty pharmacies and PBMs, as well as

2
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preclinical services, which is likely less of a focus, but certain CROs aiming for greater
exposure to a full-service offering may see the need to bolster earlier stage services.
With likely heightened interest in IT, informatics, genomics, and other differentiated
capabilities, as evidenced by the aforementioned trends and recent company commentary,
we would expect M&A activity to continue. Overall, industry momentum should be fueled
by continuing industry consolidation, with differentiated tuck-in M&A further supplementing
growth. Overall, capital deployment should continue to serve as an increasingly important
earnings growth driver, although, optionality on that front can vary, with highly-levered
players such as CRL and PRAH likely to focus on deleveraging, particularly following
recent deals in the space. With differentiation among CROs becoming increasingly
blurred, we favor larger, well-capitalized CROs that have the ability to make the necessary
investment to adapt to the evolving CRO value proposition.

Thoughts on captive CROs and recent unconventional mergers
Recent unconventional transactions, including clinical laboratory/CRO and data
services/CRO mergers, namely LabCorp's purchase of Covance in February 2015 and
Quintiles announced plans to merge with IMS Health, speak to the changing game in the
CRO industry. While we acknowledge the strategic rationale behind these recent
transactions, it does call into question the viability of a large, pure play, standalone CROs
and highlights the need for outsourced providers to invest in technology and big data
capabilities to remain competitive. Below, we detail our view of the rationale behind some
of the more recent differentiated transactions that illustrate these shifts.

Clinical laboratories + CROs (LabCorp + Covance; Quest + Quintiles JV)
In February 2015, leading clinical laboratory, LabCorp of America (LH), purchased
Covance, a leading early-phase and clinical CRO, for $5.6 billion (11.4x NTM EBITDA),
helping to mitigate LabCorp's exposure to what we view as lackluster volume and an
increasingly onerous reimbursement environment for its core clinical laboratory business.
With Covance, LabCorp's strategy has expanded beyond traditional diagnostic services
into bringing innovative medicines to eligible patients and leveraging an increasing
technology-based competitive advantage to help health care constituents, including
payors, providers, and manufacturers, improve clinical outcomes and efficiency of their
businesses. Covance adds a global footprint that can leverage its data assets, and it will
be a platform on which it can add new businesses, such as international clinical laboratory
or food safety operations, in the future.
LabCorp is on track for capturing the targeted $100 million in cost savings from the
Covance deal over three years, with $45 million captured in year one. There may be more
opportunities to bring LH laboratory and supply chain efficiency to Covance facilities,
where profitability has lagged its competitors, suggesting some potential upside to its profit
targets. It expects $300 million in revenue synergies, and early successes with $190
million in orders attributable to access to its diagnostic data represent a good start and
should translate into revenues this year. It also aims to do more in companion diagnostics
in future periods. More broadly, with LH backing Covance, customers should have greater
trust in Covance's financial ability to support broader relationships that could enhance
revenue growth in the future.
While we view the Quintiles/Quest JV, formed in February 2015, as a relatively capitalefficient collaboration vs. LabCorp's $5.6 billion acquisition of Covance, over time, it could
lead to a more comprehensive, formal combination between the two companies,
particularly if LabCorp sees success with its captive CRO approach. However, we would
note that the more independent structure could allow for Quest to form broader clinical lab
data partnerships with other CROs, although Quintiles is likely preoccupied with its
pending merger with IMS Health.
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Healthcare data services + CROs (IMS Health + Quintiles)
With a similar rationale in mind, on May 3, 2016, IMS HEALTH announced that it will
merge with leading CRO, Quintiles, in an all-stock transaction, implying a combined
company enterprise value of $23 billion at the time of the announcement. IMS Health
aggregates data on prescriptions, medical claims, and electronic medical records, sold
primarily to its pharmaceutical customers. The transaction extends Quintiles' global
collaboration with IMS Health, initially established in October 2015, and combines the
largest provider of prescription data and the largest clinical CRO in the industry, bolstering
Quintiles' trove of data that it can use to support clinical studies and real world evidence
studies. Through the combination, it aims to help sponsors expedite approval timelines
through more efficient trial design, patient recruitment, and overall trial execution, as well
as improve the post-approval process and real world evidence studies. The transaction is
slated to close in 2H16.
In our view, the combined IMS/Quintiles may encounter challenges to a premise that data
will bolster growth of its CRO operations, because its data is anonymous, lacking
specificity around patient demographics, diagnosis, and physician information that is
particularly helpful as it relates to recruiting patients. Also, IMS has historically not been a
services company, which may present some unique challenges. As more of a services
model, LabCorp is likely better positioned to grow a clinical development services model
worldwide, with more specific data and a recruitment portal that has the potential to
ultimately remove physicians from an inefficient recruitment process currently. We would
note that the market may be waiting for greater proof of concept, perhaps in the form of
tangible contract wins (due to these additional capabilities) translating into revenue growth.
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Figure 30: CRO historical M&A
Date
Announced
06/01/2016
05/03/2016
04/04/2016
01/19/2016
01/07/2016
12/15/2015
12/07/2015
11/08/2015
07/09/2015
06/08/2015
05/19/2015
03/31/2015
03/26/2015
02/02/2015
11/03/2014
10/03/2014
05/19/2014
05/12/2014
05/01/2014
03/31/2014
03/13/2014
02/24/2014
11/13/2013
08/15/2013
07/31/2013
06/24/2013
03/04/2013
02/04/2013
01/30/2013
04/10/2012
06/13/2011
05/17/2011
10/03/2011
05/04/2011
12/28/2010
08/19/2010
08/16/2010
07/04/2010
11/18/2009
10/27/2009
06/01/2009
04/03/2009
02/03/2009
08/06/2008
03/15/2008
07/25/2007
07/18/2007
06/19/2006
05/09/2006
01/05/2006
11/02/2005
07/19/2005
12/14/2004
11/03/2004
09/30/2004
07/01/2004
04/10/2003
07/09/2001
02/24/2000
04/29/1999
03/31/1998
07/31/1996
06/21/1996
05/24/1996
Mean
Median

Acquirer / Target
Partners Group / PCI Pharma Services
IMS Health / Quintiles
Medidata / Intelemage
PAREXEL / Health Advances LLC
Charles River Laboratories / WIL Research Laboratories LLC
WuXi
ICON / PMG Research Inc.
Charles River Laboratories / Oncotest GmbH
Charles River Laboratories / Celsis International
PRA International / Value Health Solutions
Quintiles Transnational Corp / Clio Science Co Ltd
Quintiles Transnational Corp. / Quest Diagnostic
PAREXEL / Quantum Solutions India
ICON plc / MediMedia Pharma Solutions
Laboratory Corporation of America Holdings / Covance Inc.
PAREXEL / ClinIntel Ltd
Covance Inc./Medaxial
Quintiles Transnational Corp./Encore Health Resources
Huntingdon Life Sciences/Harlan Laboratories
ICON/Aptiv Solutions
Charles River Laboratories/Argenta & BioFocus
Cinven / Medpace
PRA International / CRI Lifetree
Quintiles Transnational Corp. / Novella Clinical
KKR (PRA) / ReSearch Pharmaceutical Services
KKR / PRA International
PRA / ClinStar
ICON / Cross Country Healthcare
JLL Partners / BioClinica
Genstar Capital/ eResearch Technology
inVentiv Health / i3 (an Ingenix/UNH company)
inVentiv Health / PharmaNet Development Group
Carlyle - Hellman Friedman / PPD
INC Research / Kendle International
Warburg Pincus / ReSearch Pharmaceutical
Avista and Ontario Teachers / INC Research
Medco Health Solutions / United BioSource Corporation
Thomas H. Lee Partners / inVentiv
PPD / BioDuro
PPD / ExcelPharmaStudies
INC Research / MDS Late Stage Operations
Charles River Laboratories / PPD's Piedmont Research Center
JLL Partners / PharmaNet Development Group
Charles River Laboratories / NewLab BioQuality GmBH
Pegasus Bidco / Premier Research Group
Genstar Capital / PRA International Inc
American Capital Strategies / WIL Research
Presidio / Pharma Bio-Research
Kendle International / Charles River Phase II-IV Clinical Services
Societe Generale de Surveillance / The aster.cephac Group
Genstar Capital / Harlan Sprague Dawley
Aptuit, Inc. (Welsh Carson) / Quintiles - EDP Business
Omnicare / Clinimetrics Research Associates
SFBC / PharmaNet
Behrman Capital / WIL Research Laboratories
Charles River Laboratories / Inveresk Research Group
One Equity Partners / Quintiles Transnational Corp
Genstar Capital / PRA International Inc
MDS / Phoenix International Life Sciences
Covance Inc. / PAREXEL International Corp (WITHDRAWN)
Omnicare Inc. / IBAH, Inc.
Quintiles Transnational Corp. / BRI International Inc.
PPD / Applied Bioscience Intl
Clintrials Research Inc. / Bio-Research Laboratories

Target Description
Offers outsourced services across the entire pharmaceutical supply chain
World's largest, full-service CRO, covering clinical and commercial services
Medical image sharing and workflow management
Independent life sciences strategy consulting firm
CDMO services to biopharmaceutical and agr. & indust. companies
VC fund focusing on biopharma startups in U.S. and China
An integrated network of clinical research facilities in the US
Germany-based CRO providing discovery services for oncology
Manufacturing Services - Non-sterile Bacterial Detection
Clinical development software company
located in Japan, provides expertise in Oncology & Central Nervous System.
A joint venture to form a global clinical trials laboratory services business
A leading provider of specialized pharmacovigilance services, based in India
Scientific Communication & Market Access Provider
Clinical & Preclinical CRO with leading Central Lab
Privately owned - extends leadership in randomization and trial supply mgmt
Market Access/HEOR Consultancy
Healthcare IT strategic/implementation consultancy
Preclinical CRO & Research Model Provider
Clinical CRO focused on adaptive & device trials
Discovery CROs (medicinal chemistry & target discovery)
Full-service clinical CRO
Phase I CRO
Oncology & Medical Device clinical CRO
Full service clinical CRO, primarily functional service provider
Full -service clinical CRO (Phase I-IV)
Phase I-IV Eastern European CRO
Clinical trial services, consulting, and staffing
eClinical, EDC, global clinical trial management solutions
Cardiac safety, respiratory efficacy and ePRO services
Full-service clinical CRO
Full-service clinical CRO
Full service CRO (early & late), Central Lab, consulting
Phase I-IV CRO
Phase I-IV CRO
CRO (early and late -stage)
Scientific and medical affairs services & Phase IV CRO
Pharma consulting, services (CSO), & CRO
CRO (early stage/drug discovery)
CRO (middle and late-stage) in China
Phase II-IV operations
Preclinical discovery services
Ph I-IV CRO & consulting
Preclinical CRO (safety/quality control) in Europe
European & North American CRO (Early-Ph III), consulting
Ph I-IV CRO
Pre-clinical CRO
Early stage CRO & bioanalytical lab company (Netherlands)
Phase II-IV CRO
Early-stage and packaging
Pre-clinical/nonclinical service provider, Research Models
Early stage preclinical, development, and packaging
Clinical CRO
Ph II-IV CRO, consulting
Preclinical CRO
Preclinical and Clinical CRO
CRO (early and late-stage), CSO and Pharmabio
Phase I-IV CRO
CRO (early and late stage)
Clinical CRO
Full service CRO
CRO, largest medical device CRO (at the time)
Full service CRO and Environment Services
Preclinical CRO

Implied Ent. Value
($ million)
$1,000.0
$23,000.0
Not disclosed
Not disclosed
$585.0
$290.0
Not disclosed
$36.2
$212.0
$2.5
Not disclosed
Not disclosed
Not disclosed
$120.0
$5,600.0
Not disclosed
$11.9
$93.6
Not disclosed
$143.5
$179.0
$915.0
Not disclosed
$146.5
Not disclosed
$1,300.0
Not disclosed
$55.3
$113.0
$370.0
Not disclosed
Not disclosed
$3,900.0
$353.0
$257.0
$600.0
$730.0
$1,138.0
$77.0
$20.0
$50.0
$46.0
$190.0
Not disclosed
$179.6
$746.0
$500.0
$106.7
$215.0
$88.9
$370.0
$125.0
Not disclosed
$245.0
$105.0
$1,558.0
$1,141.0
$95.0
$324.2
$748.1
$144.6
$131.3
$460.4
$59.5

EV/LTM EBITDA
NA
13.5x
NA
NA
12.9x
NA
NA
NA
14.0x
NA
NA
NA
NA
NA
13.3x
NA
NA
NA
NA
12.0x
12.0x
9.7x
NA
NA
NA
NA
NA
12.3x
7.7x
8.0x
NA
NA
13.3x
14.2x
15.5x
10.0x
10.0x
8.4x
NA
NA
NA
NA
8.7x
NA
10.9x
16.9x
12.6x
16.3x
10.1x
NA
9.0x
NA
NA
11.7x
11.3x
23.8x
6.7x
NA
12.9x
15.8x
23.3x
31.1x
27.2x
20.4x
13.8 x
12.6 x

Note: This list is not exhaustive and does not necessarily include all related transactions and terms. Some valuation terms may use pro forma metrics not necessarily updated since the time of
the transaction announcement.
Source: Company data, Bloomberg, Thomson Reuters, Credit Suisse estimates
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Key financial measures & valuation
While revenue and backlog recognition practices and individual contract terms may vary,
CROs typically derive revenues from long-term contracts that are accounted for on a
percentage of completion basis as projects progress. Revenue for larger CROs is typically
less volatile given the greater number of and more diverse customer relationships.
However, exposure to large customer contracts can cause quarterly fluctuations, even for
larger CROs, therefore, we typically look at revenue and backlog-related metrics on an
annualized or TTM basis as a better indicator of underlying health and performance.
Due to differences in contract terms, revenues are often recognized prior to billing
(considered unbilled accounts receivable). A meaningful increase in unbilled
services/revenues could signify more aggressive revenue recognition, resulting in
increased DSO and lower cash flows. CROs that maintain a shorter DSO profile typically
have stronger free cash flows, as they require less investments in working capital to
support revenue growth. Accounts receivable is a key balance sheet metric for CROs, and
high days sales outstanding (see calculation below) may be attributable to late payment
collection or early revenue recognition. INCR and PRAH currently have the strongest cash
collection in the group, with overall days sales outstanding in the 0-55 day range. Of note,
INCR's cash conversion profile is likely improved by its relatively low exposure to large
biopharmaceutical companies compared with some of its peers.

Figure 31: DSO profile for standalone, public CROs*
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*Note: May not match data reported by companies due to differences in calculation.
Source: Company data, Credit Suisse estimates

DSO: For consistency and to eliminate quarterly fluctuations, we calculate DSO using
TTM total revenue (service revenue and reimbursement revenue) and weighted average
net receivables (billed and unbilled, less prepaid revenue) for the trailing five quarters.
Bookings represents the amount of new business won and added to backlog during a
period. Some companies report gross bookings and cancellations, while others report only
net bookings (gross bookings, less cancellations). Booking policies vary by company and
type of work, but anticipated business will typically be placed into backlog once a project
agreement is reached and the amount is known (for non-strategic partners, CROs will
often require a signed contract before including it in backlog). For functional services,
companies will generally limit bookings to twelve months out, while traditional clinical
business usually includes the full contract amount or three years of expected revenue.
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Backlog represents the total amount of revenue expected to be recognized from
committed projects. (See Bookings for details on the threshold for inclusion in backlog.)
Book-to-bill is calculated as net bookings during a period divided by net service revenue
recognized during the period. This is a primary indicator of future revenue growth. While
this metric tends to fluctuate significantly on a quarterly basis, on an annual average or
TTM basis we view 1.20x (i.e., booking 20% more future business than the business
recognized during the period) as the rough threshold to indicate a healthy pipeline of new
business bookings to support future revenue growth.
Backlog conversion measures the rate at which a company converts its backlog into
recognized revenue, and is calculated by taking the current period's net service revenue
as a percentage of backlog at the beginning of the period. While this metric also tends to
fluctuate on a quarterly basis, and is impacted by backlog mix by therapeutic area, as well
as other factors, including the timing and size of projects, we view 10-15% backlog
conversion to be relatively healthy.
Of note, profitability for CROs, as inherently labor intensive businesses, is driven in large
part by the more efficient use of their human capital. From a seasonality perspective, the
timing of compensation arrangements tends to have a slight negative impact on margins in
1Q, and to be a relative benefit to 4Q profitability. Importantly, seasonality and
compensation practices can vary by company, and other company-specific dynamics can
often foreshadow general seasonality in the broader industry.

Industry valuation
On a conventional earnings multiple basis, valuation for CROs has contracted 15% from a
high in April, trading at 14.2x CY17 P/E, a 20% discount to its historical average (17.8x),
following recent secondary offerings and growing concerns over slowing backlog burn,
dynamics that we view as more transient in nature. CROs have historically traded at a
21% premium to the S&P 500 over the past 14 years (see Figure 32), largely reflecting
considerable enthusiasm for the sector with rising R&D spending, improving outsourcing
trends, and above market revenue growth for larger industry constituents on continued
market share gains. Thus, we view a 10% discount to the S&P 500 currently as
unwarranted, given what we view as sustainable constructive industry fundamentals,
supporting healthy revenue and earnings growth and capital deployment opportunities with
inherently strong cash flow characteristics across the industry.
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Figure 32: CRO FY2 P/E versus SPX FY2 P/E
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Figure 33: CRO relative price performance versus the S&P 500
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Comparable company analysis
In Figure 34, we compare relative valuations for the largest, publically traded CROs and
clinical laboratories with meaningful interest in clinical development services.

Figure 34: CRO comparable companies analysis
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Figure 35: Historical FY2 P/E for CROs

Figure 36: Historical FY2 EV/EBITDA for CROs
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Value-based analysis
While P/E ratios have been the predominant valuation metric used to assess CROs, we
view an analysis of returns on invested capital (ROIC) as a better representation of the
sustainability of growth profiles as well as the capital intensity of the business. Based on
our analysis, there is a strong documented correlation between ROIC and valuation for our
cohort of CROs, suggesting investors are focused more on true economic returns.
Applying our regression of enterprise value to invested capital vs. ROIC (using FY+1
estimates) for our companies indicates that 95% of the variation in EV/IC is determined by
ROIC. This compares with a much weaker correlation between conventional P/E multiples
and EPS growth rates. Consequently, the ROIC correlation indicates the market is willing
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to pay more for companies generating higher returns on their invested capital, not simply
for stronger EPS growth.
Our ROIC forecasts are calculated by dividing net operating profits after taxes by average
invested capital. We require companies to earn a return on a larger capital base by adding
back reserves for doubtful accounts and other reserves, accumulated amortization, aftertax asset related charges, and the present value of capitalized operating leases. Currently,
ICLR generates the highest ROIC in our CRO universe, owing to its strong profit profile
and compelling tax advantages. We view INCR as best positioned to improve its ROIC
over the next several years, given its diversification in the industry, both geographically, by
client type, and by therapeutic area expertise. The company currently has the second
highest ROIC in the industry, at 16%, and it is also the most profitable standalone CRO in
the industry (excluding Quintiles, pending its merger with IMS Health).

Figure 37: CRO 2017 Enterprise Value/Invested Capital vs. ROIC (FY2)
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Healthcare sub-sector performance
YTD performance for CROs (down 11.6%) has lagged the S&P 500 (up 1.3%), but has
performed significantly better than other sectors within healthcare, such as Biotechnology
(down 21.9%) and Specialty Pharma (down 33.5%). Of note, the CRO group was the best
performing healthcare sub-sector in 2015, rising 48.9%, and has nearly tripled since 2009.
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Figure 38: Relative sector performance
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Investment Risks
Customer concentration, biopharma consolidation
Consolidation of biopharmaceutical companies can cause fluctuations in outsourcing
contracts and impact overall product pipelines, with potential cuts to R&D budgets, which
consequently can potentially impact outsourcing partners to the extent that customers
overlap and budgets are cut. We view larger CROs with more diversified customers bases
as best insulated against any impact from biopharmaceutical industry consolidation.

Leverage can hamper liquidity, restrict necessary investments
Many of the public CROs operate with significant leverage, which can adversely impact
their liquidity and restrict their ability to makes necessary investments in their
infrastructure, as well other investments to improve the business that are essential to
remaining competitive.

Figure 39: CRO leverage (Net debt/TTM EBITDA)
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Source: Company data, Credit Suisse estimates

Cancellations, project delays, changes in scope, shifts in pipelines
While quarterly cancellation rates have generally been in the 3-6% range historically (as a
% of beginning backlog), this metric can vary by company and is significantly impacted by
the level of aggressiveness/conservatism in booking policy, which also varies by company
and type of business (e.g., more project-based, functional business is often booked for 12
months of expected business, compared with the full contract amount, or multiple years of
expected revenue, for traditional clinical projects). Disclosure around cancellation rates is
limited for many players in the industry, and elevated cancellations, project delays, or
client pipeline reprioritizations can negatively impact revenue growth and overall
profitability, particularly cancellations or changes in scope to strategic relationships where
resources and staff might not be as easily redeployed to other projects.

Negative changes in the biotechnology funding environment
Biotechnology funding is a significant source of capital for smaller biotechnology
companies that do and seek to do business with CROs, and is impacted by many factors
that are out of the control of the CROs, including broader market conditions and interest
rates, as well as the relative attractiveness of the biopharmaceutical industry. Overall,
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concerns over the biotech funding environment that were top of mind at the beginning of
2016 seem to have abated more recently, and we would note that broader concerns over
the risk associated with biotech funding may be overdone, as the backlog for large CROs
remains healthy and well-funded, deemphasizing the overall impact in the short term.
Nonetheless, any prolonged and pronounced deterioration in biotech funding could
present a significant risk to future revenue and profitability for CROs.

Changes in regulation on the drug development process
Changes in government regulation (FDA or other foreign agencies) in drug development
processes, including health care reform risks, could impact demand for CRO services.
Unfavorable regulatory changes, such as less stringent or expedited drug approval
procedures, could impact overall demand for regulatory expertise, while increasingly harsh
regulatory requirements, as we have seen in recent years, should continue to drive
demand for outsourced R&D services.

Change in antitrust regulation, tax reform
Although the Pfizer/Allergan merger earlier this year failed due to recently proposals rules
from the US Treasury, future transactions could likely shift to more strategically focus on
filling gaps in pipelines and seeking novel therapies and new technologies, as opposed to
purely financial, cost-cutting, or tax-induced mergers, which can be more problematic for
CROs. Strategic/pipeline transactions are inherently less disruptive from a CRO
perspective with no broader effort to rationalize pipelines and cut R&D funding, but any
changes to the regulatory environment that makes larger biopharmaceutical mergers
easier would add an element of risk, particularly for CROs that have more exposure to
larger biopharma partners that have overlapping pipelines.

Changes in R&D spending trends
While we are forecasting modest growth in R&D spending over the next several years,
investor pressure or disappointing results at public biopharmaceutical players could
negatively impact R&D investments, which can negatively impact the pipeline of projects
at CROs. Regulatory & macroeconomic pressure could also lead to a more modest pace
of R&D growth, which, in turn, would be a headwind to CRO revenue growth.
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Companies Mentioned (Price as of 17-Jun-2016)

Allergan Inc. (AGN.N, $235.05)
CVS Health (CVS.N, $94.84, OUTPERFORM, TP $115.0)
Charles River Laboratories International Inc. (CRL.N, $82.09, NEUTRAL, TP $84.0)
Express Scripts (ESRX.OQ, $74.58, OUTPERFORM, TP $85.0)
ICON PLC (ICLR.OQ, $64.03, OUTPERFORM, TP $80.0)
IMS Health (IMS.N, $24.65)
INC Research Holdings Inc (INCR.OQ, $37.41, OUTPERFORM, TP $51.0)
KKR and Co LP (KKR.N, $12.46)
LabCorp of America (LH.N, $125.7, OUTPERFORM, TP $143.0)
PAREXEL International Corporation (PRXL.OQ, $57.11, OUTPERFORM, TP $75.0)
PRA Health Sciences, Inc. (PRAH.OQ, $41.9, NEUTRAL, TP $43.0)
Pfizer (PFE.N, $34.22)
Quest Diagnostics (DGX.N, $75.73, NEUTRAL, TP $72.0)
Quintiles Transnational Holdings Inc. (Q.N, $63.4)
Stericycle (SRCL.OQ, $101.48)
Steris (STE.N, $67.39)
UnitedHealth Group Incorporated (UNH.N, $137.69)
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Erin Wilson and Robert Willoughby each certify, with respect to the companies or securities that the individual analyzes, that (1) the views expressed
in this report accurately reflect his or her personal views about all of the subject companies and securities and (2) no part of his or her compensation
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3-Year Price and Rating History for CVS Health (CVS.N)
CVS.N
Date
06-Aug-13
05-Nov-13
10-Dec-13
26-Mar-14
05-Aug-14
04-Nov-14
16-Dec-14
22-Jan-15
15-Jun-15
04-Aug-15
15-Mar-16

Closing Price
(US$)
59.89
63.22
67.99
75.30
77.27
85.47
92.31
100.28
102.58
109.96
101.18

Target Price
(US$)
67.00
70.00
75.00
82.00
85.00
95.00
101.00
110.00
114.00
120.00
115.00

Target Price

Rating
O

Closing Price CVS.N
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50
1- Jan- 14

1- Jul- 14

1- Jan- 15

1- Jul- 15

1- Jan- 16

1- Jul- 16

1- Jan- 16

1- Jul- 16

O U T PERFO RM

*

* Asterisk signifies initiation or assumption of coverage.

3-Year Price and Rating History for Charles River Laboratories International Inc. (CRL.N)
CRL.N
Date
23-Sep-13
30-Oct-13
12-Feb-14
05-May-14
07-Aug-14
04-Nov-14
13-Feb-15
05-May-15
31-Jul-15
13-Aug-15
04-Nov-15
19-Feb-16

Closing Price
(US$)
45.46
48.55
57.58
51.16
56.50
64.12
73.61
70.39
77.62
75.68
71.47
73.31

Target Price
(US$)
50.00
52.00
60.00
56.00
60.00
67.00
80.00
79.00
84.00
84.00
78.00

Target Price

Rating
N*

Closing Price CRL.N

90
80
70
60
50
40
1- Jan- 14

*

1- Jul- 14

1- Jan- 15

1- Jul- 15

N EU T RA L
N O T RA T ED

NR

* Asterisk signifies initiation or assumption of coverage.
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3-Year Price and Rating History for Express Scripts (ESRX.OQ)
ESRX.OQ
Date
30-Jul-13
16-Jan-14
26-Feb-14
30-Apr-14
29-Oct-14
25-Feb-15
31-Jul-15
30-Oct-15
02-Mar-16
15-Mar-16
25-Apr-16

Closing Price
(US$)
64.94
72.90
74.00
66.58
74.03
85.09
90.07
86.38
71.19
69.59
73.72

Target Price
(US$)
75.00
83.00
84.00
80.00
83.00
98.00
103.00
100.00
83.00
85.00

Target Price

Rating
O

Closing Price ESRX.OQ

110
100
90
80
70
60
1- Jan- 14

NR
O*

1- Jul- 14

1- Jan- 15

1- Jul- 15

1- Jan- 16

1- Jul- 16

O U T PERFO RM
N O T RA T ED

* Asterisk signifies initiation or assumption of coverage.

3-Year Price and Rating History for ICON PLC (ICLR.OQ)
ICLR.OQ
Date
27-Mar-14
05-May-14
30-Jun-14
03-Aug-14
19-Sep-14
22-Oct-14
25-Feb-15
28-Jul-15
13-Aug-15
28-Oct-15
19-Feb-16

Closing Price
(US$)
46.85
38.89
47.11
51.60
56.07
57.05
67.75
75.20
82.52
67.09
70.25

Target Price
(US$)
55.00
50.00
53.00
60.00
64.00
66.00
78.00
90.00
90.00
84.00

Target Price

Rating
O*

Closing Price ICLR.OQ

90

70

50

30
1- Jul- 14

*

1- Jan- 15

1- Jul- 15

1- Jan- 16

1- Jul- 16

O U T PERFO RM
N O T RA T ED

NR

* Asterisk signifies initiation or assumption of coverage.

3-Year Price and Rating History for INC Research Holdings Inc (INCR.OQ)
INCR.OQ
Date
02-Dec-14
24-Feb-15
22-Apr-15
21-May-15
30-Jul-15
13-Aug-15
01-Dec-15
02-Dec-15
19-Feb-16

Closing Price
(US$)
24.20
27.93
29.64
33.65
47.62
44.25
47.61
43.38
39.08

Target Price
(US$)
29.00
32.00
38.00
54.00
54.00
54.00

* Asterisk signifies initiation or assumption of coverage.
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3-Year Price and Rating History for LabCorp of America (LH.N)
LH.N
Date
19-Jul-13
11-Dec-13
07-Feb-14
11-Apr-14
28-Oct-14
25-Nov-14
23-Feb-15
29-Apr-15
27-Oct-15
19-Feb-16
15-Mar-16
25-Apr-16
09-Jun-16

Closing Price
(US$)
96.88
88.25
89.15
99.45
107.51
100.53
122.90
120.65
120.67
108.72
112.58
125.10
131.19

Target Price
(US$)
104.00
92.00
90.00
106.00
113.00
140.00
147.00
145.00
133.00
135.00
143.00

Target Price

Rating
N

Closing Price LH.N

155

130

105

R
O

NR
O*

80
1- Jul- 13

1- Jan- 14

1- Jul- 14

1- Jan- 15

1- Jul- 15

1- Jan- 16

1- Jul- 16

N EU T RA L
REST RI C T ED
O U T PERFO RM
N O T RA T ED

* Asterisk signifies initiation or assumption of coverage.

3-Year Price and Rating History for PAREXEL International Corporation (PRXL.OQ)
PRXL.OQ
Date
23-Sep-13
30-Oct-13
30-Jan-14
05-May-14
30-Jun-14
07-Aug-14
30-Jan-15
01-May-15
06-Aug-15
13-Aug-15
04-Nov-15
19-Feb-16

Closing Price
(US$)
49.29
46.53
49.39
45.49
52.84
55.79
60.96
64.66
65.58
67.45
66.64
58.53

Target Price
(US$)
58.00
55.00
57.00
54.00
61.00
62.00
72.00
74.00
75.00
75.00

Target Price

Rating
O*

Closing Price PRXL.OQ

80
70
60
50
40
30
1- Jan- 14

*
O
NR

1- Jul- 14

1- Jan- 15

1- Jul- 15

1- Jan- 16

1- Jul- 16

O U T PERFO RM
N O T RA T ED

* Asterisk signifies initiation or assumption of coverage.

3-Year Price and Rating History for PRA Health Sciences, Inc. (PRAH.OQ)
PRAH.OQ
Date
08-Dec-14
19-Feb-15
05-May-15
28-May-15
28-Jul-15
13-Aug-15
19-Feb-16

Closing Price
(US$)
21.92
28.04
29.07
32.73
41.74
40.60
40.15

Target Price
(US$)
27.00
32.00
37.00
47.00
47.00

Target Price

Rating
O*

Closing Price PRAH.OQ

60
50

R
O
*
NR

40
30
20

* Asterisk signifies initiation or assumption of coverage.
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3-Year Price and Rating History for Quest Diagnostics (DGX.N)
DGX.N
Date
08-Jul-13
18-Jul-13
18-Oct-13
30-Jan-14
11-Apr-14
24-Jul-14
23-Oct-14
29-Jan-15
23-Apr-15
23-Oct-15
19-Feb-16
15-Mar-16

Closing Price
(US$)
61.24
58.91
57.92
52.38
58.68
61.43
62.88
71.09
75.21
64.84
66.31
69.30

Target Price
(US$)
63.00
62.00
60.00
55.00
62.00
64.00
66.00
75.00
80.00
72.00
72.00

Target Price

Rating
N

Closing Price DGX.N

80

70

60

50
1- Jul- 13

1- Jan- 14

1- Jul- 14

1- Jan- 15

1- Jul- 15

1- Jan- 16

1- Jul- 16

N EU T RA L
N O T RA T ED

NR
N*

* Asterisk signifies initiation or assumption of coverage.

The analyst(s) responsible for preparing this research report received Compensation that is based upon various factors including Credit Suisse's
total revenues, a portion of which are generated by Credit Suisse's investment banking activities

As of December 10, 2012 Analysts’ stock rating are defined as follows:

Outperform (O) : The stock’s total return is expected to outperform the relevant benchmark* over the next 12 months.
Neutral (N) : The stock’s total return is expected to be in line with the relevant benchmark* over the next 12 months.
Underperform (U) : The stock’s total return is expected to underperform the relevant benchmark* over the next 12 months.

*Relevant benchmark by region: As of 10th December 2012, Japanese ratings are based on a stock’s total return relative to the analyst's coverage universe which
consists of all companies covered by the analyst within the relevant sector, with Outperforms representing the most attractive, Neutrals the less attractive, and
Underperforms the least attractive investment opportunities. As of 2nd October 2012, U.S. and Canadian as well as European ratings are based on a stock’s total
return relative to the analyst's coverage universe which consists of all companies covered by the analyst within the relevant sector, with Outperforms representing the
most attractive, Neutrals the less attractive, and Underperforms the least attractive investment opportunities. For Latin American and non-Japan Asia stocks, ratings
are based on a stock’s total return relative to the average total return of the relevant country or regional benchmark; prior to 2nd October 2012 U.S. and Canadian
ratings were based on (1) a stock’s absolute total return potential to its current share price and (2) the relative attractiveness of a stock’s total return potential within
an analyst’s coverage universe. For Australian and New Zealand stocks, the expected total return (ETR) calculation includes 12-month rolling dividend yield. An
Outperform rating is assigned where an ETR is greater than or equal to 7.5%; Underperform where an ETR less than or equal to 5%. A Neutral may be assigned
where the ETR is between -5% and 15%. The overlapping rating range allows analysts to assign a rating that puts ETR in the context of associated risks. Prior to 18
May 2015, ETR ranges for Outperform and Underperform ratings did not overlap with Neutral thresholds between 15% and 7.5%, which was in operation from 7 July
2011.

Restricted (R) : In certain circumstances, Credit Suisse policy and/or applicable law and regulations preclude certain types of communications,
including an investment recommendation, during the course of Credit Suisse's engagement in an investment banking transaction and in certain other
circumstances.
Volatility Indicator [V] : A stock is defined as volatile if the stock price has moved up or down by 20% or more in a month in at least 8 of the past 24
months or the analyst expects significant volatility going forward.
Analysts’ sector weightings are distinct from analysts’ stock ratings and are based on the analyst’s expectations for the fundamentals and/or
valuation of the sector* relative to the group’s historic fundamentals and/or valuation:
Overweight : The analyst’s expectation for the sector’s fundamentals and/or valuation is favorable over the next 12 months.
Market Weight : The analyst’s expectation for the sector’s fundamentals and/or valuation is neutral over the next 12 months.
Underweight : The analyst’s expectation for the sector’s fundamentals and/or valuation is cautious over the next 12 months.
*An analyst’s coverage sector consists of all companies covered by the analyst within the relevant sector. An analyst may cover multiple sectors.

Credit Suisse's distribution of stock ratings (and banking clients) is:
Global Ratings Distribution

Rating

Versus universe (%)

Of which banking clients (%)

Outperform/Buy*
55%
(40% banking clients)
Neutral/Hold*
34%
(18% banking clients)
Underperform/Sell*
10%
(40% banking clients)
Restricted
1%
*For purposes of the NYSE and NASD ratings distribution disclosure requirements, our stock ratings of Outperform, Neutral, and Underperform most closely
correspond to Buy, Hold, and Sell, respectively; however, the meanings are not the same, as our stock ratings are determined on a relative basis. (Please refer to
definitions above.) An investor's decision to buy or sell a security should be based on investment objectives, current holdings, and other individual factors.

Credit Suisse’s policy is to update research reports as it deems appropriate, based on developments with the subject company, the sector or the
market that may have a material impact on the research views or opinions stated herein.
Credit Suisse's policy is only to publish investment research that is impartial, independent, clear, fair and not misleading. For more detail please refer
to Credit Suisse's Policies for Managing Conflicts of Interest in connection with Investment Research: http://www.csfb.com/research-andanalytics/disclaimer/managing_conflicts_disclaimer.html
Credit Suisse does not provide any tax advice. Any statement herein regarding any US federal tax is not intended or written to be used, and cannot
be used, by any taxpayer for the purposes of avoiding any penalties.
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This material is intended for your use only and not for general distribution. This material is not intended to promote or procure a particular outcome in
the UK referendum on membership of the European Union (the “Referendum”). Credit Suisse does not promote or endorse either campaign in the
Referendum. This material does not constitute, and should not be interpreted as, a recommendation by Credit Suisse as to the merits of a particular
outcome of the Referendum.
Target Price and Rating
Valuation Methodology and Risks: (12 months) for CVS Health (CVS.N)
Method: Our CVS Outperform rating and $115 target price is based on an EV/EBITDA valuation methodology. Our target assumes that shares can
trade at 10.6x our CY 2017 EBITDA estimate of $14.1 billion, as its differentiated model remains well-positioned to drive sustainable share
gains and the stock provides one of the more attractive growth profiles relative to valuation in our coverage. Our estimate factors in midteens EBIT growth for the retail segment, boosted by the acquisiton of the Target pharmacies and new store locations, low double-digit
growth for the Pharmacy Services segment as well as ~$4B billion of share repurchases.
Risk:

Risks to our CVS Outperform rating and $115 target price include: 1) continued consolidation in the managed care space including Aetnas
planned $37B acquisition of Humana, 2) Percieved competitive threat if ESRX were to merge with WBA, and 3) Increased competition in
the front-end & greater drug pricing transparency/control.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Charles River Laboratories International Inc. (CRL.N)
Method: Our $84 target price for CRL is 16.9x our estimated 2017 EPS, given robust industry fundamentals and potential benefits from the WIL
acquisition. Our Neutral rating reflects the upside we expect versus the peer group.
Risk:

Risks to our $84 target price and Neutral rating for CRL are meaningful shifts in R&D spending and associated outsourcing, a significant
increase or decrease in demand trends for preclinical development services, risks associated with live animal models, and acquisitionrelated headwinds.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Express Scripts (ESRX.OQ)
Method: Our target price of $85 for ESRX is calculated based on the EV/EBITDA. We use a EV/EBITDA of roughly 8x our calendar 2017 EBITDA
estimate of ~$7.6B, which is roughly in line with historic averages given the growth trajectory. Given the robust cash flow and growth
trajectory for ESRX, we believe an Outperform rating is warranted. In valuing the pharma supply channel stocks & ESRX we generally use
EV/EBITDA multiples to assess the risk/reward profile of the individual stocks & the group as a whole. EV/EBITDA provides a historical
and relative perspective to the PBMs valuations. We look at multiples relative to historical averages to ensure that the stocks are trading
in-line with our synopsis of how current macro fundamentals fit into historical context. P/E relative to a benchmark or to other industry
peers sheds light on how the group or particular companies are currently performing relative to the economy or their competitors,
respectively.
Risk:

Risks to Express Scripts' achievement of our $85 target price and Outperform rating include: (1) negative developments in the customer
relationship with Anthem, and (2) incorrect assumptions on the profitability of the ANTM contract.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for ICON PLC (ICLR.OQ)
Method: Our $80 target price for ICLR is 15.4x our 2017 EPS estimate, in line with the industry. Our Outperform rating reflects the upside we
expect versus the industry average.
Risk:

Risks to our $80 target price and Outperform rating for ICLR are customer concentration, acquisition risk, fundamental demand
fluctuations, potential partnership shifts, foreign currency fluctuations, and changing government regulations.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for INC Research Holdings Inc (INCR.OQ)
Method: Our $51 target price and Outperform rating for INCR are based on 18.4x our estimated 2017 EPS, a premium to the industry average
owing to its industry leading growth trajectory and superior profit and ROIC profile.
Risk:

Risks to our $51 target price and Outperform rating are customer concentration, acquisition risk, controlled company status, slower
revenue or earnings growth from changes, cancellations or delays in projects, moderation in R&D spending trends and outsourcing,
negative regulatory shifts, weakness in the biotechnology funding environment, and potential acquisition-related headwinds.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for LabCorp of America (LH.N)
Method: Our $143 price target for LH assumes shares can trade at roughly 9.8x our 2017 EBITDA estimate of $2.1B. This is in line with its slower
growing public competitor DGX and off modestly from a recent high set in July 2015.Given the enhance growth visibility following the
Covance acquisition and our favorable views of the informatics capabilities of the company, we believe an Outperform rating is warranted.
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Risk:

Risks to our $143 target price and Outperform rating for LabCorp are: (1) further pricing pressure in managed care/commercial contracts;
(2) ability to maintain and expand industry-leading margins; (3) any integration difficulties with the CVD deal or issues related to that
acquisition; (4) potential government reimbursement changes and cuts via legislation and through competitive bidding; (5) hospital and lab
competition; and (6) difficulties with recent acquisitions.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for PAREXEL International Corporation (PRXL.OQ)
Method: Our $75 target price for PRXL is 17.1x our 2017 estimated EPS, in line with the industry average. Our Outperform rating reflects the
upside we expect versus the industry.
Risk:

Risks to our $75 target price and Outperform rating are restructuring, acquisition risk, a significant shift in biopharmaceutical R&D spend
and/or outsourcing demand, a more material slowdown in backlog conversion, volatility associated with customer exposure, and
acquisition-related miscues.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for PRA Health Sciences, Inc. (PRAH.OQ)
Method: Our $43 target price for PRAH is 15.2x our estimated 2017 EPS, reflecting its competitive advantages in a highly diverse customer mix
and an increasingly broad and flexible service offering. Our Neutral rating reflects the upside potential versus the industry.
Risk:

Risks to our $43 target price and Neutral rating for PRAH are the concentration of share ownership, acquisition risk, a slowdown or
meaningful acceleration in biopharmaceutical R&D spending and/or outsourcing demand, and customer/contract exposure/wins.

Target Price and Rating
Valuation Methodology and Risks: (12 months) for Quest Diagnostics (DGX.N)
Method: Our $72 target price for Quest Diagnostics is based on EV/EBITDA. We assigned a ~9.0x multiple on our 2017 EBITDA estimate of
$1.52B to derive a target price of $72. This is roughly in line with the historical average multiple given the near-term benefit from
restructuring and greater visibility around government reimbursement. Given the greater visibility yet near term execution risk on the
restructuring initiative, we believe a Neutral rating is warranted.
Risk:

Risks to our $72 target price and Neutral rating for Quest Diagnostics include: (1) further pricing pressure in managed care contracting; (2)
slowing utilization growth; (3) increased insourcing of anatomic pathology testing by physician offices; (4) potential government
reimbursement changes and cuts via legislation and through competitive bidding; and (5) hospital and lab competition.

Please refer to the firm's disclosure website at https://rave.credit-suisse.com/disclosures for the definitions of abbreviations typically used in the
target price method and risk sections.
See the Companies Mentioned section for full company names

The subject company (INCR.OQ, CVS.N, ESRX.OQ, DGX.N, LH.N, Q.N, PFE.N, UNH.N, SRCL.OQ) currently is, or was during the 12-month period
preceding the date of distribution of this report, a client of Credit Suisse.
Credit Suisse provided investment banking services to the subject company (INCR.OQ, ESRX.OQ, PFE.N, UNH.N, SRCL.OQ) within the past 12
months.
Credit Suisse provided non-investment banking services to the subject company (ESRX.OQ, UNH.N) within the past 12 months
Credit Suisse has managed or co-managed a public offering of securities for the subject company (INCR.OQ, ESRX.OQ, PFE.N, UNH.N) within the
past 12 months.
Credit Suisse has received investment banking related compensation from the subject company (INCR.OQ, ESRX.OQ, PFE.N, UNH.N, SRCL.OQ)
within the past 12 months
Credit Suisse expects to receive or intends to seek investment banking related compensation from the subject company (PRXL.OQ, INCR.OQ,
CVS.N, ESRX.OQ, DGX.N, LH.N, Q.N, PFE.N, UNH.N, SRCL.OQ) within the next 3 months.
Credit Suisse has received compensation for products and services other than investment banking services from the subject company (ESRX.OQ,
UNH.N) within the past 12 months
As of the date of this report, Credit Suisse makes a market in the following subject companies (PRXL.OQ, CVS.N, ESRX.OQ, DGX.N, LH.N, PFE.N,
UNH.N, SRCL.OQ).
As of the end of the preceding month, Credit Suisse beneficially own 1% or more of a class of common equity securities of (UNH.N).
As of the date of this report, an analyst involved in the preparation of this report has the following material conflict of interest with the subject
company (CVS.N). Training
As of the date of this report, an analyst involved in the preparation of this report has the following material conflict of interest with the subject
company (PFE.N). As of the date of this report, an analyst involved in the preparation of this report, Vamil Divan, has following material conflicts of
interest with the subject company. The analyst or a member of the analyst's household has a long position in the common stock Pfizer (PFE.N). A
member of the analyst's household is an employee of Pfizer (PFE.N).
For other important disclosures concerning companies featured in this report, including price charts, please visit the website at https://rave.creditsuisse.com/disclosures or call +1 (877) 291-2683.

Important Regional Disclosures

Singapore recipients should contact Credit Suisse AG, Singapore Branch for any matters arising from this research report.
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The analyst(s) involved in the preparation of this report may participate in events hosted by the subject company, including site visits. Credit Suisse
does not accept or permit analysts to accept payment or reimbursement for travel expenses associated with these events.
Restrictions on certain Canadian securities are indicated by the following abbreviations: NVS--Non-Voting shares; RVS--Restricted Voting Shares;
SVS--Subordinate Voting Shares.
Individuals receiving this report from a Canadian investment dealer that is not affiliated with Credit Suisse should be advised that this report may not
contain regulatory disclosures the non-affiliated Canadian investment dealer would be required to make if this were its own report.
For Credit Suisse Securities (Canada), Inc.'s policies and procedures regarding the dissemination of equity research, please visit https://www.creditsuisse.com/sites/disclaimers-ib/en/canada-research-policy.html.
An analyst involved in the preparation of this report received third party benefits in connection with this research report from the subject company
(CVS.N)
Credit Suisse has acted as lead manager or syndicate member in a public offering of securities for the subject company (PRAH.OQ, INCR.OQ,
ESRX.OQ, LH.N, PFE.N, UNH.N, AGN.N) within the past 3 years.
As of the date of this report, Credit Suisse acts as a market maker or liquidity provider in the equities securities that are the subject of this report.
Principal is not guaranteed in the case of equities because equity prices are variable.
Commission is the commission rate or the amount agreed with a customer when setting up an account or at any time after that.
For Credit Suisse disclosure information on other companies mentioned in this report, please visit the website at https://rave.creditsuisse.com/disclosures or call +1 (877) 291-2683.
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References in this report to Credit Suisse include all of the subsidiaries and affiliates of Credit Suisse operating under its investment banking division. For more information on our structure, please use the
following link: https://www.credit-suisse.com/who-we-are This report may contain material that is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or
located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject Credit Suisse AG or its affiliates
("CS") to any registration or licensing requirement within such jurisdiction. All material presented in this report, unless specifically indicated otherwise, is under copyright to CS. None of the material, nor its
content, nor any copy of it, may be altered in any way, transmitted to, copied or distributed to any other party, without the prior express written permission of CS. All trademarks, service marks and logos used
in this report are trademarks or service marks or registered trademarks or service marks of CS or its affiliates. The information, tools and material presented in this report are provided to you for information
purposes only and are not to be used or considered as an offer or the solicitation of an offer to sell or to buy or subscribe for securities or other financial instruments. CS may not have taken any steps to
ensure that the securities referred to in this report are suitable for any particular investor. CS will not treat recipients of this report as its customers by virtue of their receiving this report. The investments and
services contained or referred to in this report may not be suitable for you and it is recommended that you consult an independent investment advisor if you are in doubt about such investments or investment
services. Nothing in this report constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable or appropriate to your individual circumstances, or
otherwise constitutes a personal recommendation to you. CS does not advise on the tax consequences of investments and you are advised to contact an independent tax adviser. Please note in particular
that the bases and levels of taxation may change. Information and opinions presented in this report have been obtained or derived from sources believed by CS to be reliable, but CS makes no representation
as to their accuracy or completeness. CS accepts no liability for loss arising from the use of the material presented in this report, except that this exclusion of liability does not apply to the extent that such
liability arises under specific statutes or regulations applicable to CS. This report is not to be relied upon in substitution for the exercise of independent judgment. CS may have issued, and may in the future
issue, other communications that are inconsistent with, and reach different conclusions from, the information presented in this report. Those communications reflect the different assumptions, views and
analytical methods of the analysts who prepared them and CS is under no obligation to ensure that such other communications are brought to the attention of any recipient of this report. Some investments
referred to in this report will be offered solely by a single entity and in the case of some investments solely by CS, or an associate of CS or CS may be the only market maker in such investments. Past
performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express or implied, is made regarding future performance. Information, opinions and
estimates contained in this report reflect a judgment at its original date of publication by CS and are subject to change without notice. The price, value of and income from any of the securities or financial
instruments mentioned in this report can fall as well as rise. The value of securities and financial instruments is subject to exchange rate fluctuation that may have a positive or adverse effect on the price or
income of such securities or financial instruments. Investors in securities such as ADR's, the values of which are influenced by currency volatility, effectively assume this risk. Structured securities are complex
instruments, typically involve a high degree of risk and are intended for sale only to sophisticated investors who are capable of understanding and assuming the risks involved. The market value of any
structured security may be affected by changes in economic, financial and political factors (including, but not limited to, spot and forward interest and exchange rates), time to maturity, market conditions and
volatility, and the credit quality of any issuer or reference issuer. Any investor interested in purchasing a structured product should conduct their own investigation and analysis of the product and consult with
their own professional advisers as to the risks involved in making such a purchase. Some investments discussed in this report may have a high level of volatility. High volatility investments may experience
sudden and large falls in their value causing losses when that investment is realised. Those losses may equal your original investment. Indeed, in the case of some investments the potential losses may
exceed the amount of initial investment and, in such circumstances, you may be required to pay more money to support those losses. Income yields from investments may fluctuate and, in consequence,
initial capital paid to make the investment may be used as part of that income yield. Some investments may not be readily realisable and it may be difficult to sell or realise those investments, similarly it may
prove difficult for you to obtain reliable information about the value, or risks, to which such an investment is exposed. This report may provide the addresses of, or contain hyperlinks to, websites. Except to the
extent to which the report refers to website material of CS, CS has not reviewed any such site and takes no responsibility for the content contained therein. Such address or hyperlink (including addresses or
hyperlinks to CS's own website material) is provided solely for your convenience and information and the content of any such website does not in any way form part of this document. Accessing such website
or following such link through this report or CS's website shall be at your own risk. This report is issued and distributed in Europe (except Switzerland) by Credit Suisse Securities (Europe) Limited, One Cabot
Square, London E14 4QJ, England, which is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation Authority. This report is issued
and distributed in Europe (except Switzerland) by Credit Suisse International, One Cabot Square, London E14 4QJ, England, which is authorised by the Prudential Regulation Authority and regulated by the
Financial Conduct Authority and the Prudential Regulation Authority. This report is being distributed in Germany by Credit Suisse Securities (Europe) Limited Niederlassung Frankfurt am Main regulated by the
Bundesanstalt fuer Finanzdienstleistungsaufsicht ("BaFin"). This report is being distributed in the United States and Canada by Credit Suisse Securities (USA) LLC; in Switzerland by Credit Suisse AG; in
Brazil by Banco de Investimentos Credit Suisse (Brasil) S.A or its affiliates; in Mexico by Banco Credit Suisse (México), S.A. (transactions related to the securities mentioned in this report will only be effected
in compliance with applicable regulation); in Japan by Credit Suisse Securities (Japan) Limited, Financial Instruments Firm, Director-General of Kanto Local Finance Bureau (Kinsho) No. 66, a member of
Japan Securities Dealers Association, The Financial Futures Association of Japan, Japan Investment Advisers Association, Type II Financial Instruments Firms Association; elsewhere in Asia/ Pacific by
whichever of the following is the appropriately authorised entity in the relevant jurisdiction: Credit Suisse (Hong Kong) Limited, Credit Suisse Equities (Australia) Limited, Credit Suisse Securities (Thailand)
Limited, regulated by the Office of the Securities and Exchange Commission, Thailand, having registered address at 990 Abdulrahim Place, 27th Floor, Unit 2701, Rama IV Road, Silom, Bangrak, Bangkok
10500, Thailand, Tel. +66 2614 6000, Credit Suisse Securities (Malaysia) Sdn Bhd, Credit Suisse AG, Singapore Branch, Credit Suisse Securities (India) Private Limited (CIN no.
U67120MH1996PTC104392) regulated by the Securities and Exchange Board of India as Research Analyst (registration no. INH 000001030) and as Stock Broker (registration no. INB230970637;
INF230970637; INB010970631; INF010970631), having registered address at 9th Floor, Ceejay House, Dr.A.B. Road, Worli, Mumbai - 18, India, T- +91-22 6777 3777, Credit Suisse Securities (Europe)
Limited, Seoul Branch, Credit Suisse AG, Taipei Securities Branch, PT Credit Suisse Securities Indonesia, Credit Suisse Securities (Philippines ) Inc., and elsewhere in the world by the relevant authorised
affiliate of the above. Credit Suisse (Hong Kong) Limited ("CSHK") is licensed and regulated by the Securities and Futures Commission of Hong Kong under the laws of Hong Kong, which differ from
Australian laws. CSHKL does not hold an Australian financial services licence (AFSL) and is exempt from the requirement to hold an AFSL under the Corporations Act 2001 (the Act) under Class Order
03/1103 published by the ASIC in respect of financial services provided to Australian wholesale clients (within the meaning of section 761G of the Act). Research on Taiwanese securities produced by Credit
Suisse AG, Taipei Securities Branch has been prepared by a registered Senior Business Person. Research provided to residents of Malaysia is authorised by the Head of Research for Credit Suisse
Securities (Malaysia) Sdn Bhd, to whom they should direct any queries on +603 2723 2020. This report has been prepared and issued for distribution in Singapore to institutional investors, accredited
investors and expert investors (each as defined under the Financial Advisers Regulations) only, and is also distributed by Credit Suisse AG, Singapore branch to overseas investors (as defined under the
Financial Advisers Regulations). By virtue of your status as an institutional investor, accredited investor, expert investor or overseas investor, Credit Suisse AG, Singapore branch is exempted from complying
with certain compliance requirements under the Financial Advisers Act, Chapter 110 of Singapore (the "FAA"), the Financial Advisers Regulations and the relevant Notices and Guidelines issued thereunder,
in respect of any financial advisory service which Credit Suisse AG, Singapore branch may provide to you. This information is being distributed by Credit Suisse AG (DIFC Branch), duly licensed and regulated
by the Dubai Financial Services Authority (“DFSA”). Related financial services or products are only made available to Professional Clients or Market Counterparties, as defined by the DFSA, and are not
intended for any other persons. Credit Suisse AG (DIFC Branch) is located on Level 9 East, The Gate Building, DIFC, Dubai, United Arab Emirates. This research may not conform to Canadian disclosure
requirements. In jurisdictions where CS is not already registered or licensed to trade in securities, transactions will only be effected in accordance with applicable securities legislation, which will vary from
jurisdiction to jurisdiction and may require that the trade be made in accordance with applicable exemptions from registration or licensing requirements. Non-U.S. customers wishing to effect a transaction
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Investment principal on bonds can be eroded depending on sale price or market price. In addition, there are bonds on which investment principal can
be eroded due to changes in redemption amounts. Care is required when investing in such instruments.

When you purchase non-listed Japanese fixed income securities (Japanese government bonds, Japanese municipal bonds, Japanese government guaranteed bonds, Japanese corporate bonds) from CS
as a seller, you will be requested to pay the purchase price only.
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