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Executive Summary

In November 2024, Recursion Pharmaceuticals closed a $688 million all-stock merger with Exscientia,
combining two of the most prominent Al drug discovery platforms into a single entity with 60-plus
petabytes of proprietary biological data and ten clinical-stage programs. The deal was not a speculative
bet on future technology. It was a consolidation play by investors who concluded that Al-driven drug
discovery had crossed the threshold from science experiment to operational necessity. Within six months,
IQVIA spent roughly $2 billion on Al acquisitions including WhizAl, Tempus absorbed Deep 6 Al to
command 750 provider sites and 30 million patient records, and Isomorphic Labs raised $600 million to
push AlphaFold-designed molecules into first-in-human clinical trials. The message from the capital
markets was unambiguous: pharma services companies that fail to deploy Al across the clinical
development lifecycle will find themselves competing on cost alone in a sector where margins are already

under pressure.

This whitepaper examines how artificial intelligence is restructuring the pharma services and contract
resedrch organization landscape, from patient recruitment and trial design through drug discovery and
post-market surveillance. The global CRO market stands at $92.27 billion in 2025, on trajectory to reach
$199.28 billion by 2034 at a 9 percent compound annual growth rate. The Al layer growing inside that
market is expanding far faster, from an estimated $3.8 billion in 2025 to a projected $154.1 billion by 2034
at a 43.55 percent CAGR.

For private equity operating partners evaluating CRO and pharma services portfolio companies, the
strategic calculus is straightforward but the execution is nuanced. Al delivers proven, near-term value in
patient recruitment (85 percent timeline compression), lab automation (35 percent efficiency gains), and
supply chain optimization. These are EBITDA levers that can be pulled within 12 o 18 months. But the
transformative promise, that Al can fundamentally improve clinical trial success rates, remains unproven:
no Al-discovered drug has received FDA approval as of early 2026, and Phase Il success rates stubbornly
hover around 12 to 15 percent. This paradox of operational acceleration without clinical efficacy

improvement defines the current investment thesis and shapes every recommendation in this document.

The $8.5 Billion Signal: PE Capital Reshapes
Pharma Services

The private equity thesis for pharma services crystallized in 2021 when Goldman Sachs and EQT Partners
acquired Parexel for $8.5 billion, making it the largest PE-backed CRO transaction in history. That bet,
predicated on the idea that technology-enabled clinical trials would command premium multiples at exit,
has since been validated by a wave of strategic activity. IQVIA, already the world's largest CRO, executed
16 acquisitions through January 2026, spending an estimated $2 billion on Al capabilities alone. Goldman
Sachs research predicts gradual recovery in the CRO sector with the Asia-Pacific clinical trials market,
currently at $11to $12 billion, projected to double by the early 2030s.



The M&A pattern reveals a clear strategic logic. Acquirers are not buying revenue. They are buying data
moats, Al talent, and proprietary algorithmic capabilities that cannot be replicated organically within a
competitive timeframe. When Tempus acquired Deep 6 Al in March 2025, the transaction was not
primarily about Deep 6's revenue base. It was about gaining access to a natural language processing
engine that mines unstructured electronic medical records with 80 percent more data coverage than
keyword-based competitors, connected to direct feeds from 25 health systems including seven NCI-

Designated Cancer Centers.

Key Transactions Reshaping the Landscape

Transaction Date Value Strategic Rationale

Recursion + Exscientia Nov $688M Combine phenomics + precision chemistry; 60+ PB
2024 proprietary data

IQVIA + WhizAl May ~$2B Generative Al analytics for life sciences decision-
2025 making

Tempus + Deep 6 Al Mar Undisclosed 750+ sites, 30M+ patient records for trial matching
2025

Parexel + Paradigm Sep Partnership Al-enabled trial execution with global CRO

Health 2025 infrastructure

Isomorphic Labs raise Mar $600M AlphaFold 3 drug design; ~$3B in pharma
2025 partnerships

The Recursion-Exscientia merger is particularly instructive for PE operating partners. The combined
entity projects $100 million in annual cost synergies, sufficient to extend its cash runway through 2027
without additional fundraising. The deal eliminated redundant discovery platforms while creating a single
entity with enough critical mass to attract institutional pharma partnerships, the kind of consolidation play

that PE sponsors understand intuitively.

The Patient Recruitment Crisis: Where Al
Delivers Proven ROI



Roughly 80 percent of clinical trials fail to meet their enroliment timelines, and patient recruitment
accounts for 30 to 40 percent of total trial costs. The traditional approach, manual chart review by site
coordinators scanning electronic health records one patient at a time, is not merely slow. It is
architecturally incapable of operating at the scale modern trial portfolios demand. When a Phase I
oncology study requires 3,000 patients across 200 sites, the math of manual screening breaks down
entirely. Al-powered patient matching has compressed enrollment timelines from 6 to 12 months down to
6 to 8 weeks, an 85 percent reduction, while cutting per-patient recruitment costs by 60 to 75 percent
from a baseline of $6,500 to $20,000 per patient.

The technology works by deploying natural language processing against the full depth of electronic
medical records, not just structured fields like diagnosis codes and lab values, but unstructured clinical
notes, pathology reports, radiology reads, and genomic sequencing results. Deep 6 Al, now part of the
Tempus ecosystem, demonstrated that this approach accesses 80 percent more relevant patient data
than keyword-based systems, translating directly into higher match precision and lower screen-failure

rates.

The operational impact compounds across a trial portfolio. Dyania Health's Al platform achieves 170
times the speed of manual identification with 96 percent matching accuracy, converting a process that
consumed hours of coordinator time per patient into a minutes-level automated workflow. For a CRO
running 50 concurrent trials, the aggregate labor savings and timeline compression represent a material
EBITDA improvement that does not require new revenue, only operational deployment of existing

technology.

Beyond Recruitment: Synthetic Control Arms and Adaptive Design

The same Al infrastructure that accelerates patient recruitment is enabling fundamental changes in how
trials are designed. Synthetic control arms, which use real-world patient data to simulate placebo cohorts,
captured 37.5 percent of the adaptive trial design market in 2025. The logic is compelling: if historical
patient data can reliably predict control-arm outcomes, fewer patients need to be randomized to
placebo, reducing both enrollment requirements and the ethical burden of withholding treatment.
Unlearn.Al's digital twin platform exemplifies this approach, generating synthetic patient trajectories

from real-world data to serve as comparators in single-arm studies.

Adaptive trial designs powered by Al go further, enabling Bayesian dose-finding algorithms that adjust
randomization ratios in real time based on interim efficacy and safety signals. These designs reduce the
number of patients exposed to subtherapeutic doses, shorten overall trial timelines, and produce richer
dose-response data. The combination of synthetic control arms and adaptive design represents a
structural shift in clinical development methodology, one that rewards CROs with strong data science

capabilities and penalizes those still operating on fixed-protocol, fixed-sample models.

Al Drug Discovery: From AlphaFold to First-in-
Human Trials



The narrative around Al-driven drug discovery shifted decisively in 2025 from theoretical promise to
clinical reality. Isomorphic Labs, the Google DeepMind spinoff built on the AlphaFold protein structure
prediction platform, raised $600 million in March 2025 and announced preparations to dose its first
patients in clinical trials. The company's partnerships with Novartis and Eli Lilly, valued at approximately
$3 billion combined, expanded in February 2025 when Novartis added three additional research

programs targeting molecules deemed too technically difficult for traditional medicinal chemistry.

Insilico Medicine reached an even more notable milestone. Its compound ISMO01-055, a treatment for
idiopathic pulmonary fibrosis, became the first drug in which both the biological target and the molecular
candidate were identified entirely by Al. The program advanced from target identification to preclinical
candidate nomination in 18 months, a process that traditionally requires three to four years. ISMO01-055
completed Phase lla trials in 2025 and entered Phase Il preparation, making it the furthest-advanced

wholly Al-discovered therapeutic in the global pipeline.

Large Language Models Enter the Lab

The application of large language models to chemistry and molecular design represents a second wave of
Al drug discovery that emerged in earnest during 2025. Researchers at MIT demonstrated that fine-tuned
LLMs could predict molecular properties, suggest synthetic routes, and generate novel chemical scaffolds
with accuracy rivaling specialist computational chemistry tools. The advantage of LLMs lies not in their
precision on any single task but in their ability to operate across the full breadth of the drug design
workflow, from literature mining through retrosynthetic analysis to ADMET property prediction, using

natural language interfaces accessible to medicinal chemists without computational training.

For CRO and pharma services companies, the drug discovery Al wave creates both opportunity and
competitive threat. Organizations that integrate Al discovery platforms into their service offerings can
capture higher-margin work further upstream in the development process. Those that remain pure
contract executors of sponsor-designed studies risk commoditization as sponsors increasingly bring Al-

generated candidates to market with compressed timelines and reduced outsourcing needs.
Real-World Evidence: The Regulatory Tailwind

The real-world evidence market has become one of the fastest-growing segments in pharma services,
reaching an estimated $5.43 billion in 2025 and projected to exceed $10.83 billion by 2030 at a 14.8
percent compound annual growth rate. This growth is driven by two converging forces: the increasing
availability of structured electronic health record data and claims databases, and the FDA's progressive

expansion of its willingness to accept RWE in regulatory submissions.



The FDA issued landmark draft guidance in January 2025 titled 'Considerations for the Use of Artificial
Intelligence to Support Regulatory Decision-Making for Drug and Biological Products,' the first formal
framework for Al in drug development across IND, NDA, and BLA submissions. The guidance establishes a
risk-based credibility assessment for Al models, requiring sponsors to document training data
provenance, performance metrics, and real-world validation. In December 2025, the FDA followed with
updated guidance on real-world evidence for medical devices, signaling parallel regulatory thinking that

extends RWE acceptance across product categories.

AlI-Powered Pharmacovigilance

Post-market surveillance represents another domain where Al transforms CRO economics. Traditional
pharmacovigilance requires armies of case processors manually reviewing adverse event reports, medical
literature, and social media mentions. Al-powered systems automate case intake, triage, and signal
detection, achieving 90 percent sensitivity in adverse event identification while reducing the labor
intensity of a function that typically operates as a cost center. The FDA's Emerging Drug Safety
Technology Program, launched in 2024, explicitly encourages Al adoption in pharmacovigilance, giving

CROs regulatory cover to deploy automation in a historically conservative function.

For PE-backed CROs, the RWE and pharmacovigilance opportunity is particularly attractive because it
creates recurring revenue streams with high switching costs. Once a CRO builds a proprietary RWE
platform integrated with sponsor data feeds, the cost and complexity of migration creates natural
retention. The margin profile of technology-enabled RWE services significantly exceeds traditional

monitoring and reporting, making it a priority for operating partners focused on margin expansion.

Biomarker Discovery and the Precision
Medicine Premium

Al-driven biomarker discovery is emerging as the most significant potential lever for improving clinical
trial success rates, the one metric that Al has not yet meaningfully moved. The logic is straightforward: if
Al can identify patients who are biologically most likely to respond to a given therapy, the resulting
enriched trial population should produce stronger efficacy signals, reducing sample size requirements and
improving the probability of regulatory approval. Early evidence is promising. Al-identified biomarker-
selected cohorts have demonstrated a 15 percent improvement in survival outcomes compared to
unselected populations in retrospective analyses, with digital biomarkers achieving 90 percent sensitivity

in adverse event detection.



The precision medicine ecosystem extends beyond trial design into companion diagnostics, a market that
creates additional revenue opportunities for CROs with integrated capabilities. In 2025, Lunit partnered
with Agilent Technologies to develop Al-powered companion diagnostic solutions, combining computer
vision pathology analysis with molecular assays to stratify patients for targeted therapies. CROs that can
offer integrated biomarker discovery, companion diagnostic development, and biomarker-enriched trial
design capture value across the full development chain rather than competing on execution of sponsor-

specified protocols.

Lab Automation and LIMS Integration

At the operational level, Al integration with laboratory information management systems is delivering
measurable efficiency gains in pathology and diagnostic workflows. Al-powered image analysis in
pathology labs has demonstrated 35 percent efficiency improvements by automating slide screening, cell
counting, and anomaly detection tasks that previously required manual expert review. Predictive quality
control algorithms identify instrument drift and calibration issues before they produce erroneous results,

reducing rework and improving data integrity in GLP-regulated environments.

The LIMS technology landscape is evolving foward cloud-native architectures with embedded Al
capabilities, replacing legacy on-premise systems that treated Al as an afterthought. For PE-backed
laboratory services companies, the capital investment required to modernize LIMS infrastructure is
substantial but the payback period is compressed by immediate labor productivity gains and reduced
error-related costs. Operating partners evaluating laboratory services acquisitions should prioritize

targets with modern LIMS architectures that can absorb Al capabilities without full platform replacement.

Decentralized Clinical Trials: The
Infrastructure Shift

The decentralized clinical trials market reached $9.39 billion in 2025 and is projected to grow to $18.62
billion by 2030 at a 14.67 percent CAGR, driven by the convergence of remote monitoring technology,
ePRO platforms, and direct-to-patient drug delivery logistics. The pandemic accelerated DCT adoption
by necessity, but the current growth is powered by demonstrated improvements in patient retention,
geographic reach, and data continuity that make hybrid and fully decentralized designs preferable for

many trial types regardless of public health conditions.

The technology stack for decentralized trials has matured significantly. Interactive response technology
systems are migrating from monolithic architectures to headless designs that separate the randomization
and supply management logic from the user interface layer. This architectural shift, detailed in a July 2025
Global Forum analysis, enables CROs to plug IRT capabilities into diverse clinical platforms, mobile apps,
and wearable device ecosystems without building custom integrations for each study. For CROs managing
large trial portfolios, headless IRT reduces development cost per study while improving configuration
flexibility.



Al enhances decentralized trial operations in several critical dimensions. Predictive analytics identify sites
at risk of underenrollment before the problem manifests, enabling proactive reallocation of recruitment
resources. Natural language processing monitors patient-reported outcomes for early safety signals that
might be missed in structured data alone. Machine learning models optimize drug supply logistics by
forecasting demand at the patient level rather than the site level, reducing waste in a function where

expired drug product represents a significant cost category.

The Adoption Paradox: Technology vs.
Organizational Reality

For all the capital flowing into Al-enabled pharma services, a Parexel survey of 501 CRO professionals in
2025 found that fewer than 40 percent use Al tools regularly in their day-to-day workflows. This adoption
gap, between the technology available and the technology actually deployed, represents both a challenge
and an opportunity for PE operating partners. The challenge is that Al investments will not generate
returns without sustained change management, workforce upskilling, and process redesign. The
opportunity is that competitors facing the same adoption barriers create a window for organizations that

execute the human capital transformation alongside the technology deployment.

The clinical trial success rate data reinforces this sobriety. Despite billions of dollars invested in Al across
the drug development lifecycle, overall clinical success rates remain stubbornly fixed at 12 to 15 percent,
with first approval rates ranging from 8 to 23 percent depending on the company and therapeutic area. Al
has compressed early-stage discovery timelines by 60 to 75 percent, but that acceleration has not
translated into proportional improvement in Phase lll outcomes. The biological complexity of human
disease remains the binding constraint, and no amount of computational power has yet solved the
fundamental challenge of predicting whether a molecule that works in cell lines and animal models will

produce clinical benefit in patients.

This reality check is essential for PE investment committees. The near-term value creation thesis for Alin
pharma services rests on operational efficiency, timeline compression, and margin improvement, not on a
breakthrough in drug efficacy. Operating partners should model Al investments against operational KPls
like enrollment speed, cost per patient, and lab throughput rather than clinical success rates, which remain

outside the technology's current ability to materially influence.

The EBITDA Playbook: Al Value Creation for
PE-Backed CROs

The following framework translates Al capabilities into the financial metrics that drive PE portfolio value.
Each initiative is scored against its EBITDA impact potential, implementation complexity, time to value,
and data readiness requirements. The prioritization reflects a bias toward deployable, near-term value

creation over speculative long-horizon bets.



Phase 1: Operational Quick Wins (Months 1 to 12)

Al-powered patient recruitment is the highest-priority deployment for any PE-backed CRO. The business
case is proven: 85 percent enrollment timeline compression and 60 to 75 percent cost reduction per
patient, delivered through commercially available platforms that integrate with existing EDC and EMR
systems. A CRO running 50 concurrent trials can model the enrollment acceleration against its current
cost structure and project the EBITDA impact with reasonable confidence. Lab automation via Al
pathology image analysis delivers a complementary 35 percent efficiency improvement in diagnostic
workflows, reducing headcount requirements in a function that scales linearly with trial volume under
traditional operating models.

Phase 2: Trial Design Transformation (Months 12 to 24)

Adaptive trial designs with Al-powered interim analysis, synthetic control arms, and biomarker-enriched
patient selection represent the next layer of value creation. These capabilities require deeper data science
investment and regulatory strategy expertise but offer the potential to reduce trial sample sizes, shorten
Phase Il timelines, and improve the probability of Phase lll success. CROs that can credibly offer adaptive
design capabilities command premium pricing from sponsors who recognize that a 30 percent reductionin

sample size translates directly into tens of millions of dollars in avoided trial costs.

Phase 3: Strategic Positioning (Months 18 to 36)

Bolt-on acquisitions of specialized Al platforms follow the IQVIA and Tempus playbook: acquire
proprietary data moats and algorithmic capabilities that differentiate the platform beyond execution
quality. RWE platform development creates recurring revenue streams with high switching costs. The
Parexel-Paradigm Health partnership model, combining global CRO infrastructure with an Al patient
matching platform, illustrates how PE-backed CROs can achieve technology differentiation through

strategic partnerships when outright acquisition is capital-constrained.



Priority Matrix

Initiative EBITDA Impact Time to Value Data Readiness Priority

Al Patient Recruitment High 3-6 months Moderate Deploy Now
Lab Automation / Al Pathology Medium-High 6-9 months Moderate Deploy Now
Al Pharmacovigilance Medium 6-12 months High Deploy Now
Adaptive Trial Design High 12-18 months High Build Next
Synthetic Control Arms Medium-High 12-18 months High Build Next
RWE Platform Development High 12-24 months Moderate-High Strategic

Al Drug Discovery Integration Very High 24-36 months Low Monitor

The Blue Orange Digital Framework

Blue Orange Digital deploys the Al Data Optimization Framework to help PE operating partners translate
the pharma services Al landscape into a structured, prioritized, and measurable transformation roadmap.
The framework evaluates over 30 Al use cases across the CRO and pharma services value chain, scoring
each against EBITDA impact potential, data readiness, implementation complexity, and time to value. The
composite priority scoring methodology produces a rank-ordered deployment sequence that maximizes
near-term value capture while building the data and infrastructure foundation for longer-horizon

capabilities.

Composite Priority Score

Each use case receives a composite score calculated as: ((EBITDA Low + EBITDA High) / 2) multiplied by
Portfolio Multiplier, divided by (Data Readiness multiplied by Implementation Complexity multiplied by
(Time to Value / 12)). This formula prioritizes high-impact, fast-deploying initiatives with manageable data

requirements over ambitious transformations that depend on infrastructure that does not yet exist.



Pharma Services Sector Application

In the pharma services context, the framework consistently surfaces patient recruitment Al, lab
automation, and pharmacovigilance automation as Phase 1 priorities, followed by adaptive trial design,
RWE platform development, and biomarker-enriched patient selection in Phase 2. Al drug discovery
integration typically falls into Phase 3 monitoring due to its longer time horizon and dependence on

external clinical validation milestones.

The framework's value lies not in identifying which technologies exist, that information is widely available,
but in mapping those technologies against the specific operational and financial reality of each portfolio
company. A CRO with 500 concurrent trials and mature EDC infrastructure faces different prioritization
than a specialty pharma services firm with 20 oncology studies and no centralized data warehouse. The
framework adapts to these realities while maintaining the discipline of EBITDA-focused scoring that PE

investment committees require.
Conclusion: The 18-Month Window

The pharma services sector stands at an inflection point where the gap between Al-enabled and
traditional CROs is widening from competitive advantage to existential differentiation. IQVIA's $2 billion Al
investment program, Parexel's partnership with Paradigm Health, and Tempus's absorption of Deep 6 Al
are not incremental improvements. They represent structural repositioning by the industry's largest
players to capture the premium pricing and margin expansion that technology-enabled clinical

development commands.

For PE operating partners, the next 18 months define the trajectory of portfolio company positioning. The
FDA's finalization of Al drug development guidance, expected in late 2026, will establish the regulatory
framework that governs Al adoption for the remainder of the decade. Phase Il data from Recursion-
Exscientia's combined pipeline and Isomorphic Labs' first-in-human trials will provide the first definitive
evidence on whether Al-discovered drugs can clear the clinical efficacy bar. And the continuing
consolidation of Al capabilities through M&A will reshape the competitive landscape in ways that

disadvantage latecomers.

The investment thesis is clear: deploy Al for proven operational value today, build the data moats and
talent base that enable strategic differentiation tomorrow, and maintain disciplined monitoring of the
clinical milestones that will determine whether Al's promise in drug discovery translates into
transformative returns. Blue Orange Digital's Al Data Optimization Framework provides the structured
methodology to execute each phase with the rigor and accountability that PE portfolio governance

demands.



Ready to Accelerate Al Value Creation?

Blue Orange Digital partners with PE operating teams and portfolio companies to design, build, and

scale Al data systems that deliver measurable EBITDA impact.

blueorange.digital | hello@blueorange.digital

About Blue Orange Digital

Blue Orange Digital is a data engineering and Al consultancy specializing in building production-grade Al systems for
private equity-backed companies. We combine deep vertical expertise with proven technical frameworks to

accelerate value creation across the portfolio.
New York | Washington DC | blueorange.digital
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