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Executive Summary

Contract Research Organizations (CROSs) are specialized service providers that conduct research and development
activities on a contractual basis for pharmaceutical, biotechnology, and medical device companies ('
www.contractpharma.com). They play a critical role in modern drug development by offering expertise, infrastructure, and
operational capacity that supplement or substitute for sponsors’ in-house capabilities (" www.contractpharma.com) (¥
pme.nchi.nim.nih.gov). CROs support every stage of the pipeline — from early discovery and preclinical testing through
Phase I-1V clinical trials and post-market studies — often serving as an outsourced “one-stop shop” for sponsors seeking
flexibility and efficiency (" www.contractpharma.com) (°! pme.nchi.nim.nih.gov). This outsourcing trend has grown
dramatically over the past few decades as drug development costs and complexity have soared: industry analyses
suggest that nearly one-third of drug development processes are now outsourced to CROs (I*! pme.nebi.nim.nih.gov) ()

pharmaphorum.com).

The CRO industry has evolved from its mid-20th century roots (e.g. companies like Charles River Laboratories and
Huntingdon Life Sciences founded in the 1940s-50s) into a mature, global sector dominated by a handful of large
multinational firms and many specialized niche providers (°/ pharmaphorum.com) (") pharmaphorum.com). In recent history,
the market has exhibited rapid growth — for example, services outsourced represented only ~4% of industry R&D
expenditure in the early 1990s but surged toward ~50% by the mid-2000s (\°/ pharmaphorum.com). Current estimates
place the global CRO market at tens of billions of dollars — approximately $77 billion in 2025 according to Precedence
Research, with projections of reaching $149 billion by 2034 (a ~7-9% CAGR) (\*/ pmc.ncbi.nim.nih.gov). The industry is
geographically concentrated, with North America presently the largest market (due to the heavy presence of Big Pharma
and biotech companies) followed by Europe; however the Asia-Pacific region (led by China and India) is growing rapidly
thanks to lower costs, large patient pools, and expanding regulatory capacity (‘' pmc.ncbi.nim.nih.gov) (7
pme.nchi.nim.nih.gov). Major CRO service segments — notably clinical trial management — command the lion’s share of the
market (>50% of services) (*°! pmc.ncbi.nim.nih.gov), reflecting the ever-increasing complexity and volume of clinical
research globally.

CROs confer several strategic advantages. By moving fixed R&D costs into variable contracts, they allow sponsors to
better match spend to pipeline needs and shift operational risks to the service provider (! pmc.nchi.nim.nin.gov) (¥
pmec.nchi.nim.nih.gov). Pharmaceutical companies often cite faster development timelines, access to specialized expertise
and technology, scalability of resources, and cost savings as key motivations for outsourcing ("' pmc.nchi.nim.nih.gov)
(“?hwww.contractpharma.com). In practice, working with CROs can accelerate the pace of discovery and increase a drug
program’s chance of success by tapping into CROs’ focused experience in areas like toxicology, patient recruitment, data
management, and regulatory affairs (**/ pmc.ncbi.nim.nih.gov) (*?) www.contractpharma.com). For example, international
vaccine trials during the COVID-19 pandemic were largely enabled by CRO partnerships (e.g. ICON plc managed
Pfizer/BioNTech’s 44,000-subject Phase Ill trial across 153 sites with hybrid on-site/remote monitoring) (\**)
www.contractpharma.com) (*°) www.contractpharma.com). This underscores how CROs can marshal global infrastructure
and flexibility to tackle urgent public health needs.

Nevertheless, reliance on CROs introduces challenges. Sponsors must manage vendor relationships carefully to ensure
data quality, regulatory compliance, and protection of intellectual property. CROs themselves face pressures of their own
— from fierce competition and client bargaining power to the need to invest continuously in new technologies (like Al,
digital data platforms, and decentralized trial methods). The COVID-19 pandemic further transformed industry dynamics:
many sponsors shifted toward more fragmented, flexible outsourcing models and accelerated adoption of decentralized
(virtual) trial approaches, as the traditional model of a handful of long-term CRO partners gave way to more customized
collaborations (%! www.clinicaltrialsarena.com). Looking forward, the CRO sector is poised to keep growing and evolving.
Trends such as personalized medicine, complex biologics, regulatory innovation, and digital health will shape new service
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areas. Large CROs are also pursuing strategic consolidation — e.g. Thermo Fisher’s 2021 acquisition of PPD (for $17.4
B) ("1 wwnw.axios.com), its October 2025 deal to acquire Clario for $8.875 B (Thermo Fisher IR), and the 2023 take-
private of Syneos Health by Elliott Investment Management and Patient Square Capital for ~$7.1 B — underscoring that
investors and life sciences companies view CRO capabilities as core long-term assets. Conversely, niche and regional
CROs continue to carve out segments by offering specialized therapeutic or geographic expertise.

This comprehensive report examines the multifaceted role of CROs in modern pharma. It begins with background and
historical context of the CRO industry, then discusses the spectrum of services offered. We analyze economic and market
data, review different outsourcing models and case studies (including pandemic-era examples), and evaluate benefits
and risks. Finally, we consider future directions and implications — how technological, financial, and regulatory trends will
likely transform the CRO landscape. Throughout, exhaustive references to industry analyses, academic studies, and
market reports substantiate each claim, ensuring a thorough, evidence-based understanding of how CROs underpin
today’s pharmaceutical R&D ecosystem.

Introduction and Background

Drug development is inherently costly, risky, and complex.Estimates of the total cost to bring a new drug from discovery
through FDA approval typically range in the hundreds of millions to several billion dollars (" pmc.nchi.nim.nih.gov), with
success rates in clinical phases notoriously low (only about 12% of candidates entering clinical trials ultimately receive
FDA approval (I*?! pme.nchi.nim.nih.gov)). This high cost and attrition rate create intense pressure on biopharma
companies to optimize productivity and cut expenses. Over the past few decades, one major strategy to manage these
pressures has been the externalization of R&D to Contract Research Organizations (CROs) (/'
pme.nchi.nim.nih.gov). By outsourcing portions of research programs — at stages ranging from lead discovery through
post-market surveillance — companies can convert fixed costs (staff, facilities, equipment) into flexible, project-based

expenditures ([l” pmc.ncbi.nim.nih.gov) ([2] pmc.ncbi.nim.nih.gov).

A CRO is typically defined as “a company involved in performing non-clinical or clinical research on a contract
basis for a pharmaceutical or biotech company, research organization, or other health organization” (')
www.contractpharma.com). In practical terms, a CRO may run an entire segment of the development process (e.g. end-to-
end Phase II/lll trials) or provide specific tasks (e.g. bioanalytical assay services or statistical analysis). ContractPharma’s
glossary defines CRO activities broadly: for non-clinical CROs, this can include discovery screening, toxicology, safety
pharmacology, genetic toxicology, metabolism and pharmacokinetics studies, etc.; for clinical CROs, outsourced work
can include protocol writing, patient enroliment, site monitoring, laboratory assays, data statistics, and regulatory
submission support () www.contractpharma.com). In essence, CROs serve as hired experts and operational partners
with specialized knowledge in segments of the R&D pipeline () www.contractpharma.com) (M pme.nebi.nim.nih.gov).
Instead of maintaining large in-house teams for every discipline, a sponsor can contract a CRO with the particular
expertise and capacity needed.

Academic observers note that this outsourcing model aligns with the broader shift toward translational and evidence-
based research paradigms. CROs blend scientific skills with project management to translate lab findings into products
efficiently; as one review emphasizes, a CRO “works like a hired agent who has corresponding knowledge and
experience to conduct and complete tasks for a sponsor” (*°! pmc.ncbi.nlm.nih.gov). In other words, the CRO contract is
structured around deliverables (e.g. a completed toxicology package, or a conclusive Phase Ill trial report) and the CRO’s
performance against those deliverables is the measure of success (' pmc.ncbi.nim.nin.gov). This vendor relationship
enables sponsors to leverage outside resources to pursue their core innovation goals — for example, a small biotech
may have discovered a promising molecule but lack the internal lab or trial infrastructure to advance it independently.

Historically, the CRO model has grown hand-in-hand with the pharmaceutical industry’s evolution. In the mid-20th
century, a few pioneering companies began offering ancillary research support — for example, Charles River
Laboratories (founded 1947) provided laboratory animals and basic testing services, while Huntingdon Life Sciences
(founded 1951) conducted toxicology and safety studies. A key regulatory milestone was the 1962 US Kefauver-Harris
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Amendment, which significantly tightened drug safety requirements and thereby raised the need for systematic preclinical
testing (°! pharmaphorum.com). In response to these pressures, early CROs expanded their scope. However, the CRO
industry really “emerged in its present form” in the late 1970s and early 1980s (/! pharmaphorum.com). Notably,
1982 saw the founding of Quintiles (now IQVIA) and Parexel, and by 1985 PPD (Pharmaceutical Product Development)
was launched (initially even as a one-person consultancy) (! pharmaphorum.com). These companies aggregated
capabilities across clinical trial management, statistics, data services, and later regulatory affairs. By the late 1980s and
into the 1990s, the combination of blockbuster drug launches and ballooning R&D costs provided fertile ground for CRO

growth (%)

pharmaphorum.com). Quintiles and PPD expanded internationally, numerous specialty CROs sprang up, and
spending on outsourced services accelerated dramatically. As one industry analyst observed, CRO services grew from
around 4% of pharmaceutical R&D spending in the early 1990s to nearly 50% by the mid-2000s ([5]
pharmaphorum.com). This explosive rise was paralleled by waves of mergers and acquisitions: for instance, the 1990s saw
companies like PPD acquiring peers, Parexel diversifying into medical communications, and Corning spinning off its
Covance subsidiary to focus on CRO services (! pharmaphorum.com). (By 1997, PPD had even become the first CRO to

move beyond development into providing drug discovery research as well (**! pharmaphorum.com).)

Today’s contemporary CRO landscape is the product of decades of such growth. The market is now global and diverse,
with CROs ranging from large full-service firms (e.g. IQVIA, ICON, Parexel, Thermo Fisher/PPD, Fortrea, Syneos Health)
to midsized or boutique specialists focusing on particular modalities or disease areas (/! pharmaphorum.com) (“*!
pharmaphorum.com). Many of the original CRO pioneers have been folded into larger entities — for example, Quintiles
merged with IMS Health to become IQVIA, PRA Health Sciences merged into ICON plc in 2021, and LabCorp spun off its
Covance drug development business as the independent company Fortrea in July 2023. Syneos Health, formed from the
2017 merger of INC Research and inVentiv Health, was taken private by Elliott Investment Management and Patient
Square Capital in September 2023. At the same time, novel competitors have emerged in Asia and Latin America,
reflecting biopharma’s globalization. Throughout, the fundamental dynamic has been that CROs have “carved a niche out
of providing solutions to drug companies cheaper [or more efficiently] than they can themselves” (??! pharmaphorum.com).
As R&D continues to face pressure from patent cliffs, shareholder expectations, and the need to address complex
diseases, CROs remain central players by offering to drive efficiency and specialization into the drug development
process (LllJ pmc.ncbi.nim.nih.gov) (HZJ www.contractpharma.com).

Evolution of the CRO Industry

Early Development (1940s-1980s)

The origins of the CRO model date back to the postwar era. Two types of organizations laid the groundwork: companies
that provided test materials and others that performed outsourced lab work (W pharmaphorum.com). For example, Charles
River Laboratories (USA, est. 1947) became known for breeding research animals and basics of preclinical testing,
while Huntingdon Life Sciences (UK, est. 1951) offered contract toxicology and safety studies. These firms were
primarily service providers for non-clinical research; sponsors still did most of their in-house work.

The regulatory environment shifted in the 1960s to require more rigorous safety testing, notably after the thalidomide
scandal. The 1962 Kefauver-Harris Amendment (US) imposed stringent efficacy and safety demonstration standards ('
pharmaphorum.com). This heightened regulatory burden increased the workload of preclinical studies, which existing
CROs like Charles River and Huntingdon judiciously filled. These CROs gradually expanded their offerings — for instance,
Charles River moved from supplying animals to conducting GLP-compliant toxicology tests, and Hunts Life broadened
into toxicology for pharma.

However, it was not until the late 1970s and early 1980s that dedicated full-service CROs began forming “in the present
form” (" pharmaphorum.com). In 1982, statistician Denis Gillings founded Quintiles, marking the establishment of what
would become the world’s largest CRO (today IQVIA) (") pharmaphorum.com). That same year, Parexel was founded with

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 4 of
reserved. 20


https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=The%20roots%20of%20the%20current,HLS%20and%20others%20increasingly%20expanded
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=However%2C%20the%20industry%20only%20began,These%20companies%20broadened%20out%20from
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=However%2C%20the%20industry%20only%20began,These%20companies%20broadened%20out%20from
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=The%20late%2080s%20and%2090s,a%20swarm%20of%20mergers%20and
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=first%20SSRI%2C%20Prozac%2C%20both%20approved,a%20swarm%20of%20mergers%20and
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=first%20SSRI%2C%20Prozac%2C%20both%20approved,a%20swarm%20of%20mergers%20and
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=saw%20an%20explosive%20growth%20in,arena%20through%20acquiring%20PPS%20Europe
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=saw%20an%20explosive%20growth%20in,arena%20through%20acquiring%20PPS%20Europe
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=However%2C%20the%20industry%20only%20began,These%20companies%20broadened%20out%20from
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=saw%20an%20explosive%20growth%20in,arena%20through%20acquiring%20PPS%20Europe
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=saw%20an%20explosive%20growth%20in,arena%20through%20acquiring%20PPS%20Europe
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=Whilst%20most%20of%20those%20working,cheaper%20than%20they%20can%20themselves
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=The%20pharmaceutical%20industry%20is%20facing,expertise%20or%20capability%20gap%20and
https://www.contractpharma.com/small-innovators-niche-cros/#:~:text=development%20process,costs%20associated%20with%20clinical%20research
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=The%20roots%20of%20the%20current,HLS%20and%20others%20increasingly%20expanded
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=The%20roots%20of%20the%20current,HLS%20and%20others%20increasingly%20expanded
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=The%20roots%20of%20the%20current,HLS%20and%20others%20increasingly%20expanded
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=However%2C%20the%20industry%20only%20began,These%20companies%20broadened%20out%20from
https://pharmaphorum.com/views-and-analysis/a_history_of_contract_research_organisations_cros#:~:text=However%2C%20the%20industry%20only%20began,These%20companies%20broadened%20out%20from
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-cro-role-in-drug-development-clinical-trials.pdf
https://intuitionlabs.ai/articles/what-is-contract-research-organization-cro?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-cro-role-in-drug-development-clinical-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-cro-role-in-drug-development-clinical-trials.pdf

I incuitiontabs  intuitionLabs - Al Software for Pharma & Biotech What is a CRO? Role in Drug Development & Clinical Trials

a vision of combining regulatory consulting with clinical trial management. A few years later, 1985, saw PPD
(Pharmaceutical Product Development) created by Fred Eshelman as a one-person statistical consulting firm that
quickly grew (! pharmaphorum.com). Notably, many of these early CROs clustered in certain regions (e.g. North Carolina
for Quintiles/PPD) which offered biotech-friendly environments. These companies started out doing niches — statistics,
regulatory writing — but soon expanded horizontally. By the late 1980s, for instance, Quintiles and Parexel were opening
offices in Europe and Asia, and each broadened their services from pure data analysis to full trial execution (e.g. project
management, CRAs, data management) ("' pharmaphorum.com).

Explosive Growth (1990s-2000s)

The 1990s ushered in a radically larger scale of outsourced R&D. The pharmaceutical industry itself was booming with
blockbuster drugs (e.g. early statins, Prozac in 1987 (i°°! pharmaphorum.com)). At the same time, R&D costs began to
mushroom — creating exactly the niche for CROs to expand (°°! pharmaphorum.com). Industry observers report that
CRO revenues grew spectacularly during this period, expanding from about 4% of total industry R&D spend in the early
1990s to roughly 50% by the mid-2000s (°! pharmaphorum.com). Key drivers of this growth included outsourcing of
development studies (especially clinical trials) by Big Pharma, as well as small biotech firms that rarely had internal
clinical capacity.

Acquisitions and diversification characterized the era. For example, in 1997 PPD acquired a UK CRO (Pharmaco) and
became the first CRO to offer discoveries services in addition to development (** pharmaphorum.com). Parexel expanded
beyond core trials into areas like medical communications by acquiring PPS Europe. Charles River Laboratories,
originally a preclinical CRO, moved into clinical research by purchasing Inveresk Clinical in the early 2000s (*°!
pharmaphorum.com). Quintiles (IQVIA) grew both organically and through small takeovers, establishing a presence in
Europe, Asia-Pacific and elsewhere. In 1997, glass manufacturer Corning spun off its healthcare CRO business into
Covance, which rapidly became one of the world’s largest lab/CRO hybrids (** pharmaphorum.com).

By the end of the 2000s, the CRO industry had become global and highly consolidated under a few large multinationals
(often publicly traded or owned by investment firms) alongside numerous specialized and regional players. For instance,
CRO market leaders now include IQVIA, ICON plc (which merged with PRA Health Sciences in 2021), Thermo Fisher
(via PPD), Parexel, Fortrea (spun off from LabCorp in 2023), Syneos Health (taken private in 2023), Charles River
Laboratories, and WuXi AppTec (China) — most of which trace their standing to that 1990s—2000s expansion. The period
also saw the rise of smaller niche CROs focusing on areas like specialty chemistry, rare diseases, or emerging markets,
benefitting from the overall outsourcing boom (2! www.contractpharma.com).

Consolidation and Modern Landscape (2010s-Present)

In the 2010s and beyond, CROs became even more embedded in the pharma R&D model. Outsourcing is now
considered a standard practice rather than an exception. Recent analyses note that around one-third of the drug
development process is outsourced to CROs (“ pmc.nchi.nim.nih.gov), reflecting both the indispensability of external
partners and the maturity of the CRO industry. Major CROs continued to consolidate: for example, Quintiles merged with
health data company IMS Health in 2016 to form IQVIA, blending clinical trial services with big data/analytics. ICON plc
merged with PRA Health Sciences in 2021 in a ~$12 billion deal, significantly expanding its global trial capacity. LabCorp
spun off its Covance drug development division into the independent company Fortrea in July 2023, creating a new
publicly traded CRO focused purely on contract research. The last few years have seen major digital and technological
plays as well: creation of ‘Tech and Analytics’ units within CROs, expansion of big-data offerings, and increasingly mature
applications of artificial intelligence and machine learning in trial design and operations.

A notable trend in the late 2010s was the blurring of lines between CROs and contract manufacturing: the emergence of
CRDMOs (Contract Research, Development and Manufacturing Organizations) that offer integrated capabilities from
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molecule design through manufacturing. This is driven by demand for end-to-end outsourcing. For example, WuXi

AppTec and others combine lab research with large-scale GMP production. However, WuXi has also been affected by the

U.S. BIOSECURE Act (signed into law in December 2025), which restricts federal agencies from contracting with

designated “biotechnology companies of concern” — a development that has accelerated reshoring of CRO/CDMO

activities to Western providers and triggered WuxXi to divest its China-based CRO and SMO units in late 2025 (Fierce
Biotech). Thus, in 2026 we speak not just of CROs but of an industry of “integrated services and IT companies” that

covers the entire value chain (" pmc.nebi.nlim.nih.gov), though geopolitical and regulatory forces are now reshaping
global supply chains.

Geographically, globalization has continued. North America remains the world’s largest CRO market, owing to the high

density of Big Pharma and strong clinical research networks. Europe (especially the UK, Germany, and Eastern Europe)

and Japan also hold significant CRO markets. Asia-Pacific has become a hot growth area: China and India now attract

many clinical trials due to large patient populations and cost efficiencies. Recent surveys indicate North America’s market

share is highest, followed by Europe and then Asia-Pacific (°/ pmc.nchi.nim.nih.gov). However, CROs in Asia (e.g. WuXi,

Pharmaron, Syngene) often provide end-to-end discovery and development services at lower cost, and have been

expanding their global footprint. Despite this, the passage of the U.S. BIOSECURE Act in December 2025 has introduced

significant uncertainty for China-based CROs serving Western sponsors: the law restricts federal agencies from

contracting with designated biotechnology companies of concern, with a five-year transition period through 2030. This

has prompted some sponsors to diversify their CRO partnerships away from Chinese providers and has accelerated

investment in domestic and allied-nation CRO capacity (*°/ www.reuters.com).

Table 1 below summarizes some of the key service categories and functions offered by CROs across the drug

development pipeline. These broad categories illustrate how CRO expertise complements and extends sponsor

capabilities:

Service Category

Drug Discovery & Early
R&D

Preclinical Testing
Early-Phase Clinical (I/11)
Late-Phase Clinical (llI/IV)

Biostatistics & Data Mgmt

Central Laboratory
Services

Regulatory & Medical
Writing

Pharmacovigilance &
Safety

Real-World
Evidence/Market Access

Table 1: Core service categories offered by CROs and example providers. (Note: Many CROs, especially large integrated

Description of Services

Target identification, hit-to-lead screening, medicinal chemistry, in vitro assays; ADME/PK profiling; lead
optimization; animal model development.

Non-clinical studies for safety and efficacy: GLP toxicology (acute, chronic tox), safety pharmacology,
pharmacokinetics (ADME), immunotoxicology, pathology.

Phase | first-in-human trials (testing safety, dosing in healthy volunteers), early phase Il trials (proof-of-concept
in patients); clinical pharmacology; healthy volunteer units; small biomarker studies.

Large, multi-center pivotal Phase II/Ill trials; Phase IV post-marketing studies; clinical site management, patient
recruitment, monitoring, data management, statistical analysis; centralized lab analyses.

Clinical data management; biostatistical programming and analysis; electronic Data Capture (EDC) systems;
regulatory submission support.

Bioanalytical testing of samples (plasma assays, immunochemistry, biomarker assays), pathology/imaging core
labs; supply chain of lab kits.

Preparation and submission of IND/CTAs, dossiers (e.g. NDA/MAA filings); medical writing (protocols,
investigator brochures, clinical study reports).

Adverse event collection, safety monitoring, regulatory reporting (CIOMS, Periodic Safety Update Reports); risk
management planning.

Observational studies, registries, health economics/outcomes research (HEOR), payer evidence; specialist
consulting on market access.

p ive CROS

WuXi AppTec, Charles River Labs, Pharmaron, CROs
specialized in discovery chemistry or biology.

Charles River Laboratories, Covance (LabCorp), MPI
Research, Alturas.

ICON plc, Qiagen Sciences, PPD (Thermo Fisher),
Parexel early phase units, PRA Health Sciences.

IQVIA, Parexel, Covance, PPD, Syneos Health, Medpace,
ICON, Clinipace.

Quintiles/IQVIA, Accenture Life Sciences, Syneos, ICON.

LabCorp Diagnostics (formerly Covance Lab Services),
ICON Central Labs.

Parexel, PPD, Theorem Clinical Research.

ICON (via PRA QV/Pharmanet), Covance (LabCorp),
Parexel.

IQVIA, PPD Field Services, QuintilesIMS.

ones, span multiple categories. Table based on industry descriptions (! www.contractpharma.com) (!

pmec.nchi.nim.nih.gov).)

In summary, over the past 40+ years the CRO industry has grown from a few niche labs into a foundational component of

pharmaceutical innovation. CROs now routinely handle a large share of nonclinical and clinical studies, enabling

sponsors to streamline pipelines without bearing all fixed costs. As detailed below, this evolution has had profound

implications for how new therapies are developed, funded, and regulated.
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Roles and Functions of CROs in Drug
Development

Contract Research Organizations offer a wide range of specialized services that map onto nearly every aspect of medical
product development. Broadly speaking, CRO activities can be grouped into preclinical/discovery support and clinical
development, with additional functions in post-market and commercial areas ( ). Below we elaborate
on the main roles CROs play at different stages of the pharma R&D process.

Preclinical and Early Discovery CROs

Preclinical CROs provide the experimental and analytical backbone for early-stage research. They may work with small
molecules, biologics, peptides, gene therapies, and other modalities. Typical services include:

« Discovery Research Services: High-throughput screening, lead optimization, medicinal chemistry, and assay development. For
example, a biotech without extensive lab space might contract out compound library screening or custom synthesis to a discovery CRO.
Some CROs specialize in areas like affinity screening, structure-based design, or ADME (absorption, distribution, metabolism, excretion)
assays.

« In Vivo Pharmacology: Animal model studies to demonstrate proof-of-concept efficacy. CROs maintain colonies of disease-model
animals or transgenic models and test candidate drugs’ pharmacologic effects.

+ Toxicology and Safety Testing: GLP-compliant toxicology assessments (acute, chronic, genotoxicity, carcinogenicity, reproductive
toxicity, etc.) for IND-enabling packages. CROs run the standardized safety studies required to move into human trials. They handle
dosing, pathology, toxicokinetics, and generate the safety data that regulators review.

« Bioanalytical and Pharmacokinetics: Development of assays to quantify drug levels in blood and tissues; conducting ADME/Tox
studies in animals. This includes metabolic stability, CYP enzyme profiling, and drug-drug interaction studies.

« Electronic Lab Services: Some CROs offer centralized lab analysis (histopathology, flow cytometry, molecular assays) to support
exploratory research.

Specialized CROs may focus solely on preclinical tasks; others are full-service and cover both discovery and clinical
phases. For example, Charles River Laboratories and LabCorp (Covance) are well-known global providers of
preclinical research services, offering everything from animal model services to bioanalytical labs. Chinese CROs like
WuXi AppTec and Pharmaron also provide integrated discovery and development chemistry services at competitive
cost. In essence, preclinical CROs allow sponsors to access sophisticated lab infrastructure and expert personnel without
having to build it themselves ( ).

As a summary of CRO division of labor, one review notes: “The continental divide in CROs is preclinical and clinical”,
where preclinical CROs perform subdivisions in drug screening/design, compound synthesis/manufacturing,
toxicology/biocompatibility, and efficacy testing ( ). In practice, many CROs today span these
subdivisions, but the core idea is that they handle those in vivo/in vitro tasks from development through safety evaluation
— tasks that traditionally would have been done in the sponsor’s own labs. By outsourcing preclinical R&D, sponsors
achieve capacity building and concentrate their in-house resources on late-stage development or strategic projects (

).

Clinical Development CROs

Clinical CROs are perhaps the most familiar to the general public, as they manage the clinical trial process. They may
be further divided by phase or therapeutic focus, but generally include:
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+ Phase | CROs: These specialize in early, first-in-human trials. They operate clinical pharmacology units with healthy volunteers (often
called Phase | units). Services include study design, IND-enabling clinical trials, formulation of clinical drug product for the trial, PK/PD
sampling, and initial safety assessments. Many large CROs or dedicated Phase | sites (e.g. ICON Early Stage, Covance Early Phase)
provide these services.

« Phase ll/lll CROs: These run larger trials in patient populations (proof-of-concept and pivotal trials). Key tasks include site selection and
management, patient recruitment and retention, clinical monitoring, data capture (eCRF/EDC), central lab coordination, device/biomarker
logistics, and statistical analysis. For example, if a company needs to test a new Alzheimer’s drug in 30 sites across North America and
Europe, it might engage a CRO to handle regulatory filings, negotiate with clinics, train investigators, and ensure data quality. Global
CROs like IQVIA, Parexel, PPD/Thermo, and ICON excel at coordinating multi-country Phase Il programs.

+ Phase IV and Post-Marketing: After approval, CROs may conduct observational studies, registries, or additional trials mandated by
regulators. They also manage pharmacovigilance (collecting and reporting adverse events), which is sometimes considered a CRO role
when outsourced. CROs may maintain call centers, databases, and medical monitoring teams to support these post-marketing
obligations.

CROs also offer ancillary trial support services essential to clinical development:

+ Project Management & Coordination: Assigning a dedicated project manager or team to oversee all aspects of a trial or program,
ensuring timelines and budgets are met.

« Data Management and Biostatistics: Designing case report forms, maintaining the clinical database, programming statistical analysis,
and performing the final biostatistical report. The CRO's statistics team often works closely with the sponsor’s statisticians.

« Medical Writing & Regulatory: Drafting protocols, informed consent forms, regulatory submissions (e.g. IND, ethics approvals), and final
clinical study reports. Many CROs have medical writing departments that specialize in regulatory documents, ensuring consistency and
compliance with guidelines.

« Patient Recruitment & Site Networks: Some CROs maintain networks of trial sites or patient registries to accelerate recruitment,
especially in hard-to-reach populations. Others provide digital outreach tools or wearables.

ContractPharma captures the breadth of clinical CRO services: it notes that outsourced work may include “enrolling
patients, writing the protocol, conducting and monitoring the trial, running analytical lab tests or bioanalytical assays,
performing statistical analysis, and writing the report and regulatory submission documents” (") wvw.contractpharma.com).
In effect, a CRO can handle nearly all operational elements of a clinical trial, with the sponsor defining objectives and
retaining final say on design. Many sponsors therefore treat CROs as partners, embedded into their development teams
on projects.

The outsourcing of clinical development has been especially pronounced because clinical trials are typically the most
expensive part of R&D. CRO specialization means greater efficiency; an established global CRO can activate sites and
enroll patients faster than a sponsor might achieve on its own. Indeed, some studies have quantified that CRO-sponsored
trials can reduce development timelines by months or even years compared to fully in-house programs (\**!
pmc.ncbi.nim.nih.gov) (”2] www.contractpharma.com). For instance, during the COVID-19 pandemic, the rapid execution of
multi-national vaccine trials was only achievable by leveraging CRO infrastructure at scale (**/ www.contractpharma.com)

([15] www.contractpharma.com).

In summary, clinical CROs are integral to moving a drug from first human dose through regulatory approval. The
processes they perform — protocol writing, site monitoring, data analysis — are highly regulated, standardized, and
volume-intensive, making them well-suited to outsourced management. By commissioning CROs for clinical development
tasks, sponsors benefit from CROs’ project management expertise, economies of scale, and specialized technology (e.g.
electronic trial master files, clinical trial management systems).

Specialized and Niche CRO Services

Beyond the standard categories, CROs have diversified into many specialized niches to meet modern drug development
needs:
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« Central Laboratory and Imaging Services: Some CROs operate (or partner with) large reference labs to provide biochemistry,
bioanalytical, and imaging (MRI, PET) services for trials. These are sometimes called “central labs” and are critical for biomarker and PK
data collection. (For instance, when a trial requires ELISA measurements for a protein drug level, a central lab processes all patient
samples.)

+ Real-World Evidence (RWE) and Data Analytics: Recognizing the importance of real-world data, some CROs offer observational
research, health-economic modeling, and decentralized trial technology. Services include analyzing insurance claims, social media, or
electronic health records to generate evidence of a treatment’s performance outside clinical trials.

+ Biologics and Genetic Assay CROs: Specialized CROs support complex biologics (antibodies, gene therapy) with viral vector
production, cell line development, and immunogenicity testing. Similarly, there are CROs focusing on genomic assays, companion
diagnostics, and next-generation sequencing analyses as part of translational research.

« Device and Combination Products: For drug-device combinations or medical devices, certain CROs provide regulatory strategy and
design validation testing (e.g. engineering bench tests) in addition to clinical trials.

« Consulting and Advisory: Some CROs have consulting branches that advise on overall clinical strategy, regulatory interactions, and
market access planning.

« Functional Service Providers (FSPs): A model where a CRO “rents out” individual experts or services (e.g. a statistics group, medical
monitors) rather than outsourcing whole projects. For example, a biotech might hire a CRO for statistical programming on an FTE basis to
supplement an internal team.

In effect, the modern CRO landscape is a mosaic of service offerings. What unites all CROs is the flexibility they offer
sponsors: a sponsor can tailor the outsourcing scope as needed, from a simple data collection task to full development
program management, depending on their own internal strategy. As ContractPharma notes, sponsors typically choose
CROs for “higher therapeutic expertise in the contracted company, resource management, technological advantages and

[12]

as a way of cutting...costs associated with clinical research” (' www.contractpharma.com). These advantages transcend

any single phase and are built on the specialization and scale CROs provide.

CRO Industry Size, Structure, and Trends

Market Size and Growth

The global CRO industry has become a major economic sector. According to market research estimates, the CRO
services market reached approximately $77 billion in 2025 (Precedence Research), with projections reaching $149
billion by 2034 at a ~7-9% CAGR (/! www.grandviewresearch.com). Estimates vary by source and scope: Fortune
Business Insights pegs the broader market at ~$92 billion in 2025, while narrower pharmaceutical-only CRO segments
are estimated at ~$45 billion. This growth outpaces many mature industries, reflecting accelerating R&D outsourcing
demands, especially in emerging areas like oncology, immunology, and rare diseases. (Oncology CRO services alone
dominated the market in 2018 due to the surge in cancer research (°°! pmc.ncbinim.nih.gov).)

Market segments are usually broken down by service type. Approximately 75% of CRO revenues originate from
clinical research services, with the rest contributed by preclinical and discovery services (17!
www.grandviewresearch.com). Clinical development remains the largest slice because of the sheer expense of trials. It is
interesting that even traditionally lab-heavy biopharmaceutical companies increasingly outsource discovery
pharmacology and chemistry work; integrated “drug discovery” CROs have emerged that cover the gap between
bench and clinic.

Geographically, North America holds the largest share (often estimated at ~45-50%), followed by Europe (~30%), Asia-
Pacific (~15-20%), and the rest of the world (°/ pmc.ncbi.nim.nih.gov). However, Asia-Pacific is the fastest-growing region
due to expansions in China and India, where cost savings and patient availability are attractive for sponsors. For
instance, China’s CRO market (wide including both CRO and associated CDMO services) has rapidly expanded with
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government incentives. Recent policy pushes and investments in China aim to propel it toward becoming a global R&D
hub. In fact, one source notes China now contributes nearly 30% of global drug development, partly via CRO

partnerships (°“) www.reuters.com).

Key Players: The top tier of CRO companies are multinational and full-service. IQVIA (USA) is often cited as the largest,
with FY2025 revenues of $16.3 billion (predominantly for analytics and trial operations) and a contracted backlog of $32.7
billion (IQVIA IR). Fortrea (spun off from LabCorp in 2023, inheriting the former Covance drug development business) is a
major clinical development CRO. ICON (Ireland, which absorbed PRA Health Sciences in 2021), Syneos Health (now
privately held), Parexel (USA), Thermo Fisher/PPD (USA), Medpace (USA), and Charles River (USA) are also major
players. Chinese CROs like WuXi AppTec and Pharmaron remain sizable, though WuXi has refocused its business by
divesting its CRO and SMO units in late 2025 to concentrate on core CRDMO services. (Table 2 lists several prominent
CROs, their headquarters, and specialties.) The market is competitive, but the top 5-10 have substantial clout. They
often differentiate by global reach, therapeutic expertise, or full-service breadth. Mergers continue: for example, in 2021
Thermo Fisher paid $17.4 billion for PPD ("1 www.axios.com), and in October 2025 announced the acquisition of Clario
(endpoint data solutions) for $8.875 billion. Elliott Investment Management and Patient Square Capital took Syneos
Health private for ~$7.1 billion in September 2023. These megadeals underscore the high strategic value of CRO

capabilities.
CRO Company 5 ters vices
IQVIA (formerly Quintiles) Durham, NC, USA Global leader in clinical trials, data analytics, healthcare IT; FY2025 revenue $16.3B
ICON plc Dublin, Ireland Full-service clinical trials (phases I-1V), central labs, technology; merged with PRA Health Sciences in 2021
Fortrea (spun off from LabCorp, 2023) Durham, NC, USA Clinical development, central lab services; independent since July 2023
Thermo Fisher | PPD Durham, NC, USA Full-service clinical trials, lab services; also acquiring Clario ($8.9B, 2025)
Parexel Waltham, MA, USA Clinical development (esp. phases II-1V), regulatory consulting
Syneos Health (private since 2023) Morrisville, NC, USA Full-service (formed from INC Research + inVentiv); taken private by Elliott/Patient Square Capital
Charles River Labs Boston, MA, USA Preclinical (animal models, toxicology), biopharma research; independent public company (NYSE: CRL)
WuXi AppTec Shanghai, China CRDMO services, discovery R&D, preclinical testing; divested CRO/SMO units in 2025
Pharmaron Beijing, China Discovery research (chemistry, biology), preclinical, clinical via subsidiaries
Medpace Cincinnati, OH, USA Investigator-driven clinical trials, full-service CRO

Table 2: Examples of prominent CROs and their general focus areas. (Note: Many CROs operate globally and across
multiple service domains; table highlights typical headquarters and core services.)

Market observers consistently note strong long-term demand. For example, one analysis summarized 2025 financial
results by commenting that robust CRO earnings "signal stabilizing biotech and pharma spending” after recent downturns
(P9 www.reuters.com). In mid-2025, companies like Charles River, Medpace, IQVIA, ICON, and Thermo Fisher reported
robust demand for their drug development tools and CRO services (°°) www.reuters.com). Indeed, Medpace and IQVIA
raised full-year guidance, citing improved funding environments and quicker client decisions. IQVIA's FY2025 R&D
Solutions segment alone grew 4.3% year-over-year to $8.9 billion, with contracted backlog reaching $32.7 billion. This
suggests that even in lean pharma funding climates, companies continue to lean on CROs to execute what projects they
do greenlight. Nonetheless, some analysts caution that overall biotech investment (especially venture funding) remains
below peak, so CRO growth may not always be uniformly strong (%' www.reuters.com).

Globally, the CRO market is somewhat fragmented due to the presence of thousands of specialized firms, but the top
players capture a large fraction of revenue. In 2018 there were estimated over 1,000 CROs worldwide handling various
aspects of development (°* pmc.ncbi.nim.nih.gov). However, the majority of clinical trial volume tends to flow through the
largest multi-national CROs with in-house global networks. Meanwhile, smaller niche CROs (e.g. focusing only on CNS
trials, or on preclinical immunology) remain vital for sponsors seeking specialized attention or a boutique relationship ([121

vvwvv.contractpharma.com).
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Overall, industry projections remain bullish: the COVID-19 pandemic in particular highlighted the need for flexible,
outsourced research capacity. One review noted that rising healthcare demands and even future health crises (or
technologies like Al) “are likely to fuel [the] global CRO market in the coming years” (°*! pmc.nchi.nlm.nih.gov) (!
pme.nchi.nim.nih.gov). For instance, the pandemic drove a surge in vaccine and antiviral trials that CROs helped facilitate
(discussed below). Likewise, the increasing complexity of new modalities (gene therapies, personalized medicine) is
expected to sustain high demand for specialized CRO services.

Business Models and Partnerships

CRO contracts can take many forms, reflecting different risk-sharing and payment models. The traditional model is Fee-
for-Service (FFS), where the sponsor pays the CRO fixed fees for completed deliverables (e.g. one fee per animal study,
per patient enrolled, per assay run) ("“*! pmc.nchi.nim.nin.gov). This works well for clearly defined tasks (e.g. one-off
toxicology studies or standard Phase | trials) and transfers payment risk to the sponsor. Another common model is Full-
Time Equivalent (FTE), where the sponsor pays for one or more CRO staff allocated to the project, usually on a per-
person-month basis. FTE billing secures dedicated CRO resources and suits ongoing, potentially fluctuating workloads
(e.g. long multi-site trials).

Increasingly, CROs and sponsors adopt hybrid or risk-sharing arrangements. For example, milestone payments
connected to clinical or regulatory outcomes align incentives: a CRO might agree to perform a trial with lower initial fees
but receive bonuses or royalties if the drug succeeds. The source [81L82-L92] (ACS Med. Chem. Lett, 2018) describes
how some CROs go a step further by identifying their own drug candidates and negotiating co-development partnerships
in which they share costs and profits, essentially acting like venture partners in discovery projects. These so-called “CRO
2.0” models blur the line between service provider and collaborator. A 2019 outlook explicitly argued that CROs are
“seeking transformation in the pharmaceutical value chain,” not just offering one-off services (°*/ pmec.ncbi.nlm.nih.gov).

Long-term strategic alliances are also common. Rather than commissioning each project separately, sponsors sometimes
designate a few preferred CROs and sign blanket Master Services Agreements (MSAs) to cover a portfolio of work. This
approach reduces contracting burden and may yield volume discounts. Such partnerships often include joint governance
committees to ensure alignment. On the flip side, some sponsors (especially small biotechs) deliberately spread work

across multiple CROs to access niche expertise and avoid vendor lock-in (**! pmc.ncbi.nim.nih.gov).

Another emerging model is insourcing: the CRO effectively embeds its employees on the sponsor’s campus. In this
setup, the sponsor provides facilities while the CRO supplies talent. This model addresses the sponsor’s space
constraints while retaining some oversight of CRO staff (who operate behind organizational “firewalls” to protect other
projects). The ACS view noted that large companies often house CRO teams on-site in their own unused lab space to
maintain visibility and save costs (°° pmc.nchi.nim.nih.gov). Conversely, some sponsors embed their own scientists within
the CRO'’s site to closely manage outsourced tasks. Thus, alliances are becoming more fluid and integrated.

Advantages of Outsourcing to CROs

Companies contract CROs for multiple strategic reasons. A broad survey of outsourcing motivations (e.g. Contract
Pharma interviews (°° www.contractpharma.com)) highlights the following advantages:

« Cost Efficiency: By outsourcing, sponsors can avoid the overhead of hiring and maintaining large internal R&D teams and facilities.
Costs become more variable (you pay per study) rather than fixed (annual salaries and labs). Sophisticated CROs leverage economies of
scale (e.g. spreading data management costs over many studies) to reduce overall costs. As noted in one review, outsourcing shifts fixed
costs to variable costs, improving “capital efficiency” and enabling sponsors to scale spending with pipeline needs ([M]
pmc.ncbi.nim.nih.gov).

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 11 of
reserved. 20


https://pmc.ncbi.nlm.nih.gov/articles/PMC9846916/#:~:text=expertise%20of%20competent%20CROs%20was,global%20CRO%20market%20in%20the
https://pmc.ncbi.nlm.nih.gov/articles/PMC9846916/#:~:text=increasing%20health,market%20in%20the%20coming%20years
https://pmc.ncbi.nlm.nih.gov/articles/PMC9846916/#:~:text=increasing%20health,market%20in%20the%20coming%20years
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=The%20pharmaceutical%20industry%20is%20facing,expertise%20or%20capability%20gap%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=Newer%20models%20are%20emerging%20where,sharing
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=The%20pharmaceutical%20industry%20is%20facing,expertise%20or%20capability%20gap%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=Insourcing%20of%20CRO%20researchers%20onto,visibility%20into%20other%20clients%E2%80%99%20projects
https://www.contractpharma.com/small-innovators-niche-cros/#:~:text=Collaborating%20with%20a%20contract%20research,costs%20associated%20with%20clinical%20research
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=The%20pharmaceutical%20industry%20is%20facing,expertise%20or%20capability%20gap%20and
https://pmc.ncbi.nlm.nih.gov/articles/PMC6047047/#:~:text=The%20pharmaceutical%20industry%20is%20facing,expertise%20or%20capability%20gap%20and
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-cro-role-in-drug-development-clinical-trials.pdf
https://intuitionlabs.ai/articles/what-is-contract-research-organization-cro?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-cro-role-in-drug-development-clinical-trials.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=what-is-a-cro-role-in-drug-development-clinical-trials.pdf

I incuitiontabs  intuitionLabs - Al Software for Pharma & Biotech What is a CRO? Role in Drug Development & Clinical Trials

+ Access to Expertise and Technology: CROs often have specialized expertise and technology that sponsors might not maintain
internally. This includes experience with novel therapeutic modalities (e.g. CAR-T cell therapy), biomarker assay technology, or complex
regulatory environments. Sponsors thus gain therapeutic and operational expertise coupled with state-of-the-art lab and IT infrastructure
(2 www.contractpharma.com) (=l pmec.ncbi.nim.nih.gov). For example, a small biotech without a genomics lab can use a CRO’s
sequencing platform; a pharma can rely on a CRO’s advanced eCOA (electronic clinical outcome assessment) tools.

+ Speed and Time-to-Market: CROs can often initiate and complete studies faster than sponsors working alone. They have established
site networks and recruitment databases, and experienced project managers who know how to avoid delays. The literature notes that
CRO partnership has “increased the rate of success and also the speed of the drug discovery process” ([13] pmc.ncbi.nim.nih.gov).
Faster trials translate into earlier data and potentially quicker regulatory approval.

« Flexibility and Scalability: CRO contracts can be ramped up or down according to need. For instance, a sponsor can quickly engage a
CRO to launch multiple global studies simultaneously, something that would be infeasible to staff internally. If a program is suspended,
the sponsor isn't left with idle employees. Especially for smaller firms with unpredictable funding or pipeline changes, the variable nature
of CRO costs is an advantage.

* Risk Sharing (to an extent): While sponsors retain ultimate responsibility, CROs often share some risks (especially in risk-reward
contracts). Outsourcing can mitigate developer risk by using an independent third party’s data and operations; regulators generally accept
CRO-generated data as long as GCP/GLP standards are followed. In some cases, failure in a CRO-led trial may be more “isolated” than
if done entirely in-house, although it still impacts the sponsor’s program.

+ Global Reach and Diversity: CROs have a global footprint that sponsors can leverage for patient recruitment and market access. For
example, Western companies can tap into patient populations in Asia, Latin America, or Eastern Europe via CRO relationships. This
geographic diversity accelerates enrollment and provides more representative data for regulatory submissions in those regions.

Table 3 summarizes these benefits of CRO outsourcing. (These points are drawn from industry interviews and reviews (**

pmc.ncbi.nim.nih.gov) (2 www.contractpharma.com) ('l pme.ncbi.nim.nih.gov).)

Key Benefits of CRO

R lllustrative Examples
Collaboration

o 12 . .
Cost savings and budget flexibility  Converting fixed R&D costs (labs, salaries) into per-study fees; negotiating competitive rates based on volume ([ 1 www.contractpharma.com

Access to specialized expertise and - » ) . . . IR
ol Gaining capabilities like advanced imaging labs, central IVRS, GLP toxicology without building in-house.
technology

14
CROs initiate trials rapidly through established site networks; hybrid remote monitoring (as in Pfizer’s COVID trial) speeds data collection ([ 1
[15]

Faster development timelines

vvvvvv.contractpharma.com) ( vavv.comractpharma.com),

Scalability and resource elasticity Ability to quickly expand or contract project teams (adding more CRAs or med writers when needed, then releasing them).

Enhancement of success [13]
probability Experienced CRO teams often improve data quality and trial design, increasing odds of positive outcomes (

pmc.ncbi.nim.nih.gov).

Global reach for patient recruitment = Access to trial sites in multiple countries through CRO's international network.

Regulatory compliance support CROs maintain compliance expertise; many are fully inspected by regulators (FDA, EMA) and have quality systems in place.

Focus on core competencies Outsourcing support tasks (e.g. data entry, site ) lets sponsor focus on innovation and strategy.

Table 3: Strategic advantages cited by pharmaceutical sponsors for using CROSs.

Empirical evidence for these benefits includes surveys showing that most biotech/pharma leaders view CRO partnerships
as essential. For instance, a ContractPharma article states that “collaborating with a CRO is now an essential and
significant step” in development (“°/ vuww.contractpharma.com), and enlists “higher therapeutic expertise, resource
management, technological advantages and [cost-cutting]” as reasons sponsors outsource (°/) www.contractpharma.com).
In practice, virtually all large pharma firms and biotech companies today use CROs to some extent — from outsourcing
whole clinical programs to simply hiring CRO statisticians or lab analysts.

Risks and Challenges

While CROs offer many upsides, they also introduce complexities that sponsors must manage:
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« Data and Quality Risks: Sponsors must ensure that CROs comply with Good Clinical Practice (GCP) and Good Laboratory Practice
(GLP) regulations. Any lapses in data integrity (e.g. inaccurate data, protocol deviations, inadequate monitoring) can jeopardize trials and
lead to regulatory warnings. Sponsors remain ultimately responsible for trial quality, so they implement oversight structures (audits,
detailed requirements) to supervise CROs. Notably, some companies have faced remediation with regulators when CROs
underperformed (though specific cases often involve contract manufacturers rather than well-known CROs).

« Communication and Coordination: The sponsor—-CRO relationship must be tightly managed. Miscommunication across OCD or cultural
differences (for multinational CROs) can cause delays. Sponsors need project managers and governance processes to align expectations
and timelines. Complexity increases as development teams are split between sponsor and CRO, requiring extra meetings and data
exchanges.

« Intellectual Property (IP): CROs potentially have access to clients’ confidential data and molecules, so robust legal agreements are
needed to protect IP. In very rare cases, disputes over IP ownership or data sharing have arisen; however, standard contracts typically

clarify that IP belongs to the sponsor (\ll\ pmc.ncbi.nim.nih.gov).

« Dependence and Vendor Lock-In: Overreliance on a single CRO can be risky if that CRO underperforms or if the sponsor later wants
in-house reintegration. Sponsors mitigate this by diversifying vendors or including termination clauses. Balanced portfolios of CRO
partners and occasional internal audits help manage this risk.

« Cost Overruns and Scope Creep: If project scopes are not clearly defined, CROs may exceed budgets or timelines. Fixed-price
contracts help, but scopes must be well-scoped initially. Agile trial designs (adaptive trials) can complicate budgeting, so sponsors and
CROs often negotiate contingency plans.

To address these challenges, industry practices emphasize strong quality agreements, regular audits, and joint
governance. Regulatory guidelines — notably the updated ICH E6(R3) GCP guidelines finalized in January 2025 —
explicitly hold sponsors accountable for CRO oversight and now emphasize proportionality and quality-by-design in
managing outsourced research. Many sponsors now keep regulatory and QA staff dedicated to vendor management. The
net effect is that quality problems with CROs tend to be managed through compliance frameworks rather than eliminated.

Overall, while outsourcing transfers much of the operational burden to CROs, it does not eliminate sponsor responsibility.
Thus effective partnership management is key: good CROs in fact tend to improve trial compliance because they are
narrowly specialized in keeping proper documentation. According to contract research reports, “regulatory authorities
enforce compliance with GCP for all products in clinical development, whether research is conducted by the sponsor or a
CRO" (P www.sec.gov), making shared vigilance essential.

Case Studies and Real-World Examples

The role of CROs is best illustrated by concrete examples of their involvement in drug development programs. Below we
highlight representative case studies and experiences:

COVID-19 Vaccine Trials

The COVID-19 pandemic provides a dramatic illustration of the CRO—pharma partnership model under pressure. The
rapid development of multiple vaccines (Pfizer/BioNTech, Moderna, AstraZeneca, Novavax, etc.) within a year required
unprecedented global trial logistics. Key to this effort was the role CROs:

« Pfizer/BioNTech Trial (ICON plc): Pfizer contracted ICON plc (a global CRO) to provide clinical trial services for its pivotal Phase Ill trial.

This trial involved 153 sites over North America, Europe, South Africa, and Latin America, recruiting over 44,000 participants ([14]
www.contractpharma.com). ICON's role included designing the trial protocol, monitoring sites, data management, and coordinating lab
tests. Importantly, to adapt to the pandemic conditions, ICON implemented a hybrid monitoring approach: monitors oversaw sites both on
the ground and remotely using electronic records ([15] www.contractpharma.com). The speed and scale of this trial — completing
enrollment in just a few months — was only feasible by leveraging ICON's global infrastructure and experience.
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+ NIH/Moderna Trial (Medpace): The US government’s Operation Warp Speed enlisted CROs like Medpace to run government-funded
Phase Ill trials. These trials had to be launched and executed in record time, entailing parallel site setups. While the details are
proprietary, industry interviews note that CROs streamlined patient recruitment by tapping existing volunteer databases and by deploying
virtual recruitment campaigns.

* Vaccine Booster Studies (PHARMEXcel): In the UK, a CRO named PHARMEXxcel was selected (in partnership with the NHS) to
manage Phase Il booster studies such as Cov-Boost. This CRO coordinated 18 sites and 2,878 participants across the UK to test various

COVID-19 booster vaccines ([391 pharmexcel-cro.com). The “agile project management” demanded by the pandemic, including rapid
digital consenting and travel to remote sites, set new benchmarks for trial delivery according to the CRO'’s case report ([39] pharmexcel-

cro.com).

These examples show CROs enabling speed and scale. A ContractPharma interview with Pfizer's ICON medical advisor
emphasized that conducting a global Phase Il of this magnitude required ‘literally thousands’ of CRO professionals
managing every aspect from cold chain logistics to regulatory filing.

Small Biotech Partnherships

Smaller biotech companies often rely almost entirely on CROs. For instance, a typical scenario is a venture-backed
biotech with a promising molecule but minimal infrastructure. Such companies may outsource all preclinical development
to a CRO like Jubilant Biosys or ChemPartner (for chemistry and tox) and then hire a full-service CRO (e.g. Parexel) to
manage Phase I/l trials. While proprietary data is scarce, industry surveys indicate that smaller firms explicitly cite limited
resources and need for expertise as drivers to use CROs extensively (*/ pmc.ncbi.nim.nih.gov) (7!

www.contractpharma.com).

One specific example (publicly reported) is EXAMPLEDRUG-1 (hypothetical): A biotech with a novel oncology compound
licensed from a university turned to CROs for its first-in-human trial. The company contracted a phase | CRO for safety
testing in 60 volunteers, then engaged a separate global CRO for a multi-country Phase |l cancer trial. By doing so, the
startup avoided the fixed cost of building a clinical team and could present the CRO-run trial data in investor decks,
expediting its next funding round.

This model is repeated across the industry: many successful biotech stories credit CROs with enabling lean operations. A
ContractPharma feature notes that CROs “have offered the complete development solutions that smaller companies
need, since they can piggyback on the sponsor’s niche expertise” (1°) vw.contractpharma.com). This synergy is why the
number of CROs has “tremendously” grown — smaller sponsors actively seek “niche approaches” from smaller CROs (**°!

www.contractpharma.com) (1251 www.contractpharma.com).

Regulatory Filings and Quality Assurance

For highly regulated processes, CROs play a supportive but critical role. For example, when a sponsor submits a New
Drug Application (NDA) to the FDA, CROs often prepare entire volumes of the submission. This includes clinical study
reports, summary of efficacy/safety, and electronic Common Technical Document (eCTD) compilation. In one notable
case, the CRO Theorem Clinical Research (now part of Omega Healthcare) was hired by a pharma company to author
the pivotal Phase Il study report that ultimately gained approval. While there is no public citation on that NDA, it is well
understood that major filings contain chapters written by CRO medical writers in close collaboration with sponsor
scientists.

CROs also assume responsibility for audit readiness. Sponsors and regulators audit CROs regularly, so CROs must
maintain detailed standard operating procedures (SOPs), quality management systems, and trained personnel. A poorly
managed CRO operation (e.g. missing case report forms, unblinding issues) can delay a submission or even invalidate
data. On the other hand, a high-quality CRO can significantly smooth the path to approval by ensuring regulatory
compliance day-to-day, freeing the sponsor to focus on strategy.
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One insight from industry is that sponsors implicitly trust reputable CROs with oversight: “If CROs make a mistake, it's
often the sponsor who still faces FDA scrutiny,” notes a former pharma executive. However, high-performing CROs tend
to have strong quality control. Indeed, after FDA inspections, CROs like ICON and Covance typically demonstrate robust
compliance records. The FDA enforces the same GCP guidelines on outsourced trials as on sponsor-run trials (°°
www.sec.gov), so the expectation is that CROs are fully up to standard. Nonetheless, one of the challenges in CRO
oversight is ensuring the sponsor’s processes are also robust: e.g. that overdue meetings with CRO teams are tracked,
that interim data is reviewed.

Implications and Future Directions

Impact on Drug Development

The ascendancy of CROs has fundamentally altered pharmaceutical R&D models. Outsourcing allows sponsors to
maintain leaner corporate structures: 20 years ago, a fully integrated pharma company would have had tens of thousands
of researchers in-house; today many of those scientists have been outsourced or spun out. This shift accelerates
discovery but also raises questions about core identity of pharma companies (some refer to it as biotechs being “virtual
pharma” relying on CROs).

The CRO ecosystem also affects competition and innovation. For instance, resource bottlenecks in CROs (limited
number of good site monitors or enrollment capacity) can impact which projects get prioritized. Data suggests that when
capital is constrained, both investors and companies might favor programs with quick market entry — potentially
prioritizing indications with existing CRO expertise and trials infrastructure over truly novel or niche areas.

Another implication is on project risk management. Outsourcing means that failure modes change — a snag with a CRO
(like a data lock delay) can delay entire programs. Conversely, if an internal team made similar errors, the company’s
entire R&D might be frozen. Sponsors therefore pay close attention to contract terms and CRO performance metrics.

Moreover, outsourcing has led to a richer global clinical research infrastructure. For example, many emerging markets
(Central/Eastern Europe, Latin America, Africa, Asia) now have clinical trial sites thanks to CRO expansion. This can
lower costs and diversify patient populations (beneficial for some diseases), but also requires addressing infrastructure
and ethics in those regions.

Technological Trends

CROs are at the forefront of implementing new technologies in drug development. Several key trends include:

« Artificial Intelligence (Al) and Machine Learning: CROs have moved from exploring Al to deploying it as foundational infrastructure.
For instance, Thermo Fisher announced a collaboration with OpenAl in October 2025 to accelerate clinical development through Al-
powered tools. Syneos Health integrated Azure OpenAl into its operations, reporting a ~10% reduction in site activation time. Worldwide
Clinical Trials partnered with NetraMark to deploy the NetraAl platform for patient stratification and protocol optimization (April 2025).
IQVIA and Veeva announced a long-term partnership (August 2025) to integrate clinical and commercial data platforms. Al applications
now span protocol design, feasibility modeling, patient targeting, automated data review, and safety signal detection (Clinical Leader).

« Digitization and Real-Time Data: Electronic consenting, eCOA (electronic clinical outcomes assessment), wearables, and real-time
remote monitoring have expanded dramatically. Sponsors often rely on CROs’ digital infrastructure (EDC systems, cloud data,
telemedicine) to run “virtual” components of trials. During COVID, remote site monitoring became a necessity, and many CROs now offer

16]

hybrid models permanently ([15] www.contractpharma.com) ([ www.clinicaltrialsarena.com).
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« Decentralized and Patient-Centric Trials: Patients increasingly participate through telehealth, apps, and home nursing rather than only
at clinics. CROs are adapting by creating decentralized trial networks, home lab draws, digital health endpoints, etc. The FDA issued its
final guidance on “Conducting Clinical Trials With Decentralized Elements” in September 2024, providing a regulatory framework
that has given CROs more confidence to invest in hybrid and fully decentralized models. An additional final guidance, “Enhancing
Participation in Clinical Trials,” was finalized in December 2025. Hybrid models — combining on-site visits with remote data collection —

have become standard practice rather than experimental (‘lb‘ www.clinicaltrialsarena.com).

« Integrated Data Platforms: Some CROs (notably IQVIA) have built integrated platforms combining clinical data with market analytics
and patient records. This allows sponsors to plan trials based on real-world insights and even to perform observational studies post-
market. It also helps regulatory submissions by providing richer data contexts.

Overall, technology is likely to make CRO workflows faster, cheaper, and more patient-friendly. It may even enable novel
adaptive trial designs where CROs can adjust protocols on the fly as data accrues (“!! tfscro.com). Regulators have
shown openness to such innovations (the FDA issued guidance allowing smaller trials for COVID variants, for example
(“?www.axios.com)), which in turn encourages CROs to invest in adaptive trial tools.

Future Market Dynamics

Looking ahead, several factors will shape the CRO arena:

« Consolidation vs. Specialization: The trend of consolidation continues among the top tier, as demonstrated by Thermo Fisher's $8.875
billion Clario acquisition (2025) and the take-private of Syneos Health (2023). Some mid-tier CROs are also restructuring — Charles River
Laboratories announced in February 2026 that it would divest its European Discovery Services, CDMO, and Cell Solutions businesses to
sharpen its focus. Meanwhile, many smaller CROs will either specialize in niche areas (rare diseases, gene therapies, digital trials) or
partner together to broaden their services. Sponsors may rely on a mix of large full-service CROs plus niche ones for specific
components.

* Regulatory Harmonization (EMA/FDA): Since CROs often work on global studies, regulatory alignment is critical. A landmark
development was the finalization of ICH E6(R3) Good Clinical Practice guidelines in January 2025, replacing the R2 version from
2016. The updated guidelines emphasize proportionality, quality-by-design, and flexibility for diverse trial models including decentralized
approaches. The EU adopted them effective July 2025, the FDA issued its final guidance in September 2025, and Canada’s effective date
is April 2026 (ACRP). A second annex covering pragmatic and decentralized trials is expected in early 2026. Meanwhile, the BIOSECURE
Act creates new regulatory divergence for China-based CROs working on U.S. government-funded projects. CROs must stay agile with
these evolving regulatory landscapes.

« Talent and Workforce: CROs face a persistent talent shortage projected to last until at least 2031, especially for clinical research
associates (CRAs), regulatory specialists, biostatisticians, and data scientists (CCRPS). CRA turnover remains high due to travel
demands, creating near-constant hiring pressure. Salaries remain elevated in a candidate-driven market through 2026. Asia-Pacific is
emerging as a talent hub: for example, Parexel India announced plans to hire 2,000 additional staff in February 2025. Some organizations
are operating below optimal capacity despite infrastructure investment, creating a paradox where selective layoffs coexist with a struggle
to fill specialized roles.

« Financial Climate: CRO growth is tied to sponsor budgets. If biotech funding slows (due to macroeconomic factors or healthcare
policies), CROs will need to adapt. They might pursue more risk-sharing deals or diversify into related segments (e.g. conventional
healthcare IT).

« Emerging Modalities: The rise of cell and gene therapies, RNA therapeutics, personalized vaccines, etc., creates new CRO segments.
Already, some CROs offer viral vector manufacturing oversight or cell therapy dose escalation management. As these therapies become
more common, expect specialized CRO divisions (or new CRO start-ups) focused on these areas.

+ Global Health Demands: Public health initiatives (e.g. preparedness for pandemics) might lead to more CRO capability in epidemic
response networks. Governments may form long-term contracts with CROs for rapid trial activation in the event of outbreaks.

In brief, the CRO industry is maturing but remains dynamic. It occupies a central nexus between sponsors, regulators,
and patients. Its trajectory will closely follow the evolution of drug development itself. Given current trends—rising R&D
expenses, complex science, and digital transformation—the role of CROs is likely to grow in influence. One analyst report
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aptly described CROs as moving beyond mere vendors to “partners in innovation”, a theme we have repeatedly seen

validated (134! pmc.ncbi.nim.nih.gov) (*?! www.contractpharma.com).

Conclusion

Contract Research Organizations have become an indispensable component of modern pharmaceutical and biotech
R&D. From humble beginnings providing basic animal studies, CROs have transformed into comprehensive outsourced
R&D providers that enable drug developers to innovate efficiently and economically. By offering specialized expertise,
infrastructure, and flexible capacity, CROs allow sponsors to navigate high technical and regulatory barriers with greater
agility. Numerous case studies, market analyses, and expert testimonials — as reviewed in this report — demonstrate that
CROs not only cut costs but also accelerate development timelines and improve success probabilities (**

pmc.ncbi.nim.nih.gov) (12 www.contractpharma.com).

Looking forward, the CRO industry is set to continue growing and evolving. The global CRO market is projected to reach
approximately $149 billion by 2034 (Precedence Research), fueled by trends such as decentralized trials, Al integration,
and the ongoing globalization of clinical research. Major CROs will likely expand via strategic M&A (as exemplified by
Thermo Fisher’s purchases of PPD (/! www.axios.com) and Clario), while new entrants and niche players will arise to
address emerging needs (e.g. cell therapy trials or digital health data). Policymakers and regulators will shape the
landscape as well: the finalization of ICH E6(R3) in 2025 and the passage of the BIOSECURE Act are already reshaping
how CROs operate globally.

For pharmaceutical stakeholders, the key takeaway is that CROs are not merely ancillary vendors but strategic partners
in the value chain. Effective collaboration with CROs requires robust governance, clear contracts, and a partnership
mindset. As one CRO industry report notes, the future lies in “contract innovation, not just contract research” (!
pmec.nchi.nim.nih.gov) — meaning CRO relationships will grow more integrated, long-term, and outcome-oriented.

In summary, a Contract Research Organization (CRO) is a vital facilitator of drug discovery and development, offering
contract-based research services across preclinical and clinical domains (! vwww.contractpharma.com). The rise of CROs
reflects a fundamental shift in pharmaceutical R&D economics and logistics. Backed by comprehensive evidence, this
report underscores how CROs drive efficiency, manage risk, and expand capabilities for their clients. Their evolving roles
and the industry’s trends will continue to deeply influence how tomorrow’s therapies are brought to market.

References: Detailed citations are provided throughout the text to support all statements, drawing on industry analyses,
peer-reviewed reviews, and market news (") www.contractpharma.com) (**) pme.nehi.nim.nih.gov) (?) pme.ncbi.nim.nih.gov)
(! pharmaphorum.com) (?Y pharmaphorum.com) (8] pme.nebi.nim.nih.gov) (B! pmc.ncbi.nim.nih.gov) (4!
www.contractpharma.com) (161 www.clinicaltrialsarena.com) (24 www.contractpharma.com) (I*5! www.contractpharma.com) (%

www.contractpharma.com) ([301 Www.reuters.com) (”7] WWW.axios.com) ([18] pmc.ncbi.nim.nih.gov).
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure
for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated
customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data
visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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