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BEYOND THE ALGORITHM: HOW LIFECYCLE
REGULATION IS BUILDING ENTRY BARRIERS AND
CONCENTRATING THE HEALTHCARE Al MARKET
By Douglas Grimm & Douglas McCormack

The U.S. Food and Drug Administration is building a new
regulatory framework for artificial intelligence and machine
learning in medical software. This article argues that the
FDA’s evolving approach extends beyond a compliance issue
for technology developers; it is a market-shaping force that
will change how healthcare providers buy, deploy, and gov-
ern Al-enabled tools. Drawing on recent FDA guidance, ac-
ademic research, and industry analysis, this study examines
four downstream effects: shifting procurement criteria that
favor regulatory-ready vendors, unresolved liability questions
when adaptive algorithms cause harm, accelerating market
consolidation among device makers, and the growing burden
of post-market surveillance. For competition policy observ-
ers, the convergence of healthcare regulation and technology
markets presents new questions regarding barriers to entry,
platform power, and the structural consequences of compli-
ance costs.
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INTRODUCTION

Artificial intelligence is no longer a speculative feature of the
future of healthcare; it is a present-tense reality embedded
in radiology workstations, clinical decision-support sys-
tems, and patient triage tools across the United States. As
of the end of 2025, the FDA had authorized approximately
1,450 Al/ML-enabled medical devices, a figure that has
roughly doubled every two to three years since the agency
began tracking them.2 The market for Al-enabled medical
devices was valued at roughly $13 to $19 billion in 2024 and
is projected by one widely cited analyst to reach approxi-
mately $256 billion by 2033, implying a compound annual
growth rate of approximately 38 percent.®

The conversation about healthcare Al tends to focus on the
technology itself: what the algorithms can do, how accurate
they are, and which clinical problems they can solve. The
regulatory architecture surrounding these tools receives
less discussion, yet it is arguably more consequential for
the structure of the healthcare market. The FDA’s evolving
framework for Al/ML-based Software as a Medical Device
(“SaMD”) is not merely a set of compliance rules for devel-
opers. It is an active force reshaping the competitive land-
scape, changing who sells Al to hospitals, how hospitals
select vendors, and who bears responsibility within a health
system when an algorithm produces an error.

This study examines the downstream market effects of the
FDA’s regulatory evolution. It targets competition policy
professionals, legal advisors, and healthcare executives
who need to understand how regulation is restructuring the
provider market. The thesis is straightforward: the FDA’s
shift from static, one-time device approvals to a lifecycle-
based regulatory model raises the cost and complexity of
bringing Al products to market, concentrates power among
a smaller number of well-capitalized vendors, and forces
healthcare providers to build entirely new internal capabili-
ties to manage these tools.

This article divides into five sections. It first traces the regula-
tory shift from static to adaptive oversight. It then examines
how this shift changes vendor procurement, complicates li-
ability, accelerates market consolidation, and expands the

2 FDA, Al-Enabled Medical Devices List.

post-market surveillance burden. Each section draws on
verifiable data from published sources.

FROM STATIC TO ADAPTIVE:
THE FDA'S REGULATORY
EVOLUTION

The FDA’s traditional model for regulating medical devices
applied to products that do not change after marketing.
Once approved, a hip implant remains unchanged. Al/ML
software, however, can learn, adapt, and modify its be-
havior based on new data. This fundamental characteristic
breaks the traditional regulatory paradigm.

The agency recognized this problem as early as 2019, when
it published a discussion paper proposing a new framework
for modifications to Al/ML-based SaMD.* In January 2021,
the FDA released its AlI/ML SaMD Action Plan, committing
to five priorities: a tailored regulatory framework, good ma-
chine learning practices, patient-centered transparency,
methods for addressing algorithmic bias, and real-world
performance monitoring.®

The most significant regulatory innovation to emerge from this
process is the Predetermined Change Control Plan (“PCCP?).
The FDA finalized the PCCP guidance in December 2024,
allowing manufacturers to describe, in their initial marketing
submission, the types of modifications they anticipate making
to their Al software after deployment, along with the meth-
odology for validating those changes.® If approved, manufac-
turers may implement these pre-authorized changes without
filing a new premarket submission each time. This departure
from the previous model is meaningful. It acknowledges that
Al products are living systems rather than static artifacts.

Alongside PCCPs, the FDA has promoted Good Machine
Learning Practices (“GMLP”), a set of ten guiding prin-
ciples that the FDA developed jointly with Health Cana-
da and the United Kingdom’s Medicines and Healthcare
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products Regulatory Agency in October 2021.” These
principles address data quality, model transparency,
clinical validation, and performance monitoring. Although
not legally binding, they signal the standard of care the
FDA expects. The FDA’s goal is a comprehensive frame-
work ensuring that Al technologies meet safety and ef-
ficacy benchmarks while respecting patient rights and
equitable access.®

Gerke, Babic, Evgeniou & Cohen argued in npj Digital Medi-
cine that the FDA must look beyond individual devices and
evaluate entire systems. This includes how Al tools interact
with clinical workflows, human decision-making, and pa-
tient populations.® Regulators have not yet fully adopted this
“system view,” but it frames the challenge: regulating Al in
healthcare involves more than the algorithm itself. It requires
evaluating the ecosystem in which the algorithm operates.

HOW REGULATION IS
RESHAPING PROCUREMENT
AND VENDOR SELECTION

The regulatory shift described above already changes
how hospitals and health systems purchase Al tech-
nology. Historically, clinical performance, price, and
interoperability with existing IT systems drove procure-
ment decisions for clinical software. Today, regulatory
compliance increasingly serves as a threshold require-
ment.

Industry survey data indicate that Chief Medical Informa-
tion Officers and Chief Information Officers are increas-
ingly routing vendor decisions through formal Al gover-
nance structures, elevating compliance, transparency,
and oversight alongside clinical performance. A Decem-
ber 2025 CHIME Foundation survey found that 84 per-
cent of responding healthcare organizations had estab-
lished an Al governance committee, with CIOs serving
on 63 percent of these bodies and CMIOs on 45 percent.
The practical articulation of this emerging standard ar-
rived earlier, in September 2025, when the Joint Com-
mission and the Coalition for Health Al jointly issued

guidance on the responsible use of Al in healthcare. This
guidance sets out seven core elements, including Al poli-
cies and governance structures, data security, ongoing
quality monitoring, and bias assessment. Industry check-
lists and evaluation frameworks routinely include ques-
tions about GMLP adherence, post-market surveillance
capabilities, and bias mitigation strategies.

This dynamic creates a competitive environment worth
monitoring. Vendors who can demonstrate a clear regula-
tory track record, robust PCCP, and mature quality man-
agement system hold a significant advantage. Startups
and smaller innovators face a disadvantage if they cannot
demonstrate institutional capacity for regulatory compli-
ance, even when they possess superior algorithms. Indus-
try analyses estimate that digital health startups should
plan for $75,000 to $250,000 in baseline regulatory and
security costs, with expenditure exceeding $500,000
where FDA clearance is involved. For a company at the
seed or Series A stage, this amount can constitute a pro-
hibitive barrier to entry.

The practical result is that procurement has become a filter-
ing mechanism. Health systems do not simply select the
best products; they select the vendor most likely to remain
in good regulatory standing over the product lifecycle. This
approach favors incumbents and platform players with
deep compliance infrastructure.

A systematic review by Ahmed & colleagues identified pri-
vacy, trust, transparency, accountability, and physician
buy-in as the core obstacles to Al adoption. Each of these
barriers feeds directly into procurement criteria. The more
demanding these criteria become, the fewer vendors can
clear them successfully. This dynamic has significant impli-
cations for competition policy.

LIABILITY IN THE AGE OF
ADAPTIVE ALGORITHMS

When an adaptive Al algorithm contributes to a misdi-
agnosis or poor treatment recommendation, who bears
responsibility? The developer who trained the model?
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The hospital that deployed it? The physician who relied
on its output? As of early 2026, the answer remains un-
certain.

A systematic review by Cestonaro & colleagues in Frontiers
in Medicine concluded bluntly that the regulatory frame-
work for medical liability when Al is applied to diagnostics
is “inadequate and requires urgent intervention.” The au-
thors found no single regulation governing the liability of the
various parties in the Al supply chain.’® Maliha, Gerke, Co-
hen & Parikh noted in the Milbank Quarterly that developers
could face product liability claims for poor design or failure
to warn, but that existing legal frameworks were not built
with adaptive algorithms in mind."’

On the provider side, Lee & colleagues argued in Biomedi-
cal Instrumentation and Technology that general tort law
principles still hold clinicians liable for medical malpractice,
even when they rely on Al recommendations in good faith.'2
The resulting asymmetry creates a notable imbalance: man-
ufacturers remain insulated by the learned-intermediary
doctrine while clinicians bear frontline malpractice expo-
sure. This has prompted calls from provider organizations
to reallocate risk toward device makers, though no federal
statutory fix has yet advanced.

The adaptive nature of many Al products adds another layer
of complexity. When a locked algorithm causes harm, in-
vestigators can examine the product’s behavior at the time
of injury. When an adaptive algorithm causes harm, the rel-
evant questions multiply: what version of the model was
running, what data influenced that version, and whether the
modification was covered under an approved PCCP. The
malpractice system has not previously encountered this
level of forensic complexity.

Liability ambiguity has practical consequences for the mar-
ket. Vendors with deeper pockets and stronger legal teams
can manage litigation risks more effectively. Health sys-
tems must invest in new risk management protocols, re-
visit malpractice insurance arrangements, and build internal
documentation practices for Al-assisted clinical decisions.
The absence of clear liability rules does not freeze market
dynamics; rather, it tilts the playing field toward larger and

more established actors on both the vendor and provider
sides.

MARKET CONSOLIDATION
AND THE COMPETITION
QUESTION

Regulatory compliance costs, liability exposure, and orga-
nizational demands for Al governance all point in the same
direction: consolidation. The healthcare Al market is grow-
ing rapidly, but the benefits of this growth may accrue dis-
proportionately to a small number of large players.

Investment patterns already reflect this trend. Rock Health’s
2025 year-end digital health funding report found that Al-
enabled digital health companies captured 54 percent of
total funding, up from 37 percent the prior year, and com-
manded roughly a 19 percent premium on average deal
size. Mega-deals above $100 million accounted for 42 per-
cent of all funding, the highest share since 2021. Removing
the top nine companies by 2025 dollars raised causes total
funding to fall below 2024 levels, indicating concentration
among top-tier players.'™ This represents more than capital
flowing into the sector; it is capital concentrating in the larg-
est firms.

The electronic health record market offers a useful parallel.
Epic and Oracle Health (formerly Cerner) now collectively
hold more than half of the hospital EHR market, and Epic
has crossed 40 percent of acute care hospital market share
based on KLAS Research data.™ Holmgren & colleagues
documented this consolidation in a 2025 peer-reviewed
study in Health Affairs Scholar. They noted that health sys-
tems have increasingly clustered around the two largest
EHR vendors.™
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Both Epic and Oracle Health have embedded Al capa-
bilities directly into their EHR platforms. For hospitals al-
ready locked into one of these ecosystems, the path of
least resistance is to adopt the Al tools offered by their
existing vendor rather than to integrate a third-party
product. This dynamic reflects the familiar pattern of plat-
form economics: once a provider commits to a platform,
switching costs make it rational to stay, even if competing
products offer technical superiority. The regulatory bur-
den compounds this effect. Integrating a new Al vendor
requires additional compliance work, new vendor agree-
ments, and new governance protocols. The easier choice
involves less friction.

The broader healthcare provider market is also consoli-
dating. The Bipartisan Policy Center documented 1,573
hospital mergers from 1998 to 2017, followed by another
428 mergers between 2018 and 2023."® As health systems
grow larger, their procurement power increases, and their
preference for integrated, compliance-ready platforms
intensifies. This creates a self-reinforcing cycle: consoli-
dation among providers drives consolidation among ven-
dors, raising barriers to entry for new competitors.

Adoption data tell a nuanced story. A 2025 cross-section-
al study in JAMA Health Forum using the U.S. Census
Bureau’s Business Trends and Outlook Survey found that
healthcare Al use rose over the period but remained be-
low that of most other industries.'” (extending the BTOS
analysis through the end of 2025 and noting a November
2025 reframing of the survey’s Al-use question). Mean-
while, the Office of the Assistant Secretary for Technol-
ogy Policy reported that adoption of predictive Al in U.S.
hospitals rose from 66 percent in 2023 to 71 percent in
2024, with significant disparities: 86 percent of system-
affiliated hospitals used predictive Al compared with 37
percent of independents, and 96 percent of large hospi-
tals compared with 59 percent of small hospitals.’® These
disparities confirm that Al adoption concentrates in larger
hospital systems. Menlo Ventures found that health sys-
tems led adoption, materially ahead of outpatient provid-
ers and payers.'® The adoption curve, like the investment
curve, tilts toward scale.

A counterargument is worth noting, however. Some ana-
lysts predict that high compliance costs could create a

16 Bipartisan Policy Ctr., Health Care Provider Consolidation.

new market for specialized “Al compliance-as-a-service”
firms that help smaller developers navigate the regulatory
landscape. Whether this opportunity materializes quickly
enough to counteract the consolidation trend remains an
open question.

POST-MARKET
SURVEILLANCE: THE NEW
COMPLIANCE FRONTIER

Perhaps the most consequential regulatory development
is the FDA’s increasing emphasis on what happens af-
ter a device reaches the market. For traditional medi-
cal devices, post-market surveillance is largely a matter
of tracking adverse events through the Medical Device
Reporting system. For Al/ML devices, the challenge is
fundamentally different because the device itself can
change.

The FDA's Office of Science and Engineering Laborato-
ries has invested in developing tools to detect changes
in Al inputs, monitor output performance, and identify
the causes of performance degradation. On September
30, 2025, the FDA issued a Request for Public Comment
seeking input on practical approaches to measuring and
evaluating the performance of Al-enabled medical devic-
es in the real world. The request also sought strategies
for detecting, assessing, and mitigating performance
changes over time.2® Comments closed December 1,
2025, and stakeholders responded with divided views
on the appropriate scope and methodology for ongoing
monitoring.

Feng & colleagues have argued that stakeholders should
continuously monitor and update Al algorithms, drawing
on the principles of clinical quality improvement rather
than the one-time validation of traditional devices.?' Babic
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& colleagues have proposed a general governance frame-
work for marketed AI/ML devices. They noted that the
FDA’'s Medical Device Reporting system was not originally
designed to address the challenges of algorithmic moni-
toring.

The concept of “model drift” illustrates this problem. An Al
algorithm trained on data from one patient population may
perform differently when a hospital serving a demographi-
cally distinct community deploys it. Over time, the data
environment shifts, and the model’s accuracy can degrade
without anyone noticing unless a robust monitoring system
is in place. This dynamic places a continuous, open-ended
compliance obligation on both developers and deployers
of Al systems. Passing the initial regulatory review is not
sufficient; the product must remain safe and effective for
as long as it is used. The resource burden is substantial
and falls more heavily on organizations that lack dedicated
monitoring infrastructure.

A related concern is the pressure that market incentives ex-
ert on safety. A 2025 cross-sectional study in JAMA Health
Forum examined all FDA-cleared Al-enabled medical devic-
es through November 2024. The study found that publicly
traded firms accounted for just over half of the devices on
the market but were associated with more than 90 percent
of recall events. Approximately 43 percent of those recalls
occurred within the first year of clearance, about twice the
rate observed for all 510(k) devices.?? This finding suggests
that investor pressure to ship products quickly can sit in
tension with thorough post-market safety practices. For
smaller developers lacking the engineering resources to
build real-time monitoring dashboards, the continuous sur-
veillance obligation represents yet another cost advantage
for larger competitors.

LOOKING AHEAD

The FDA’s regulatory framework for Al/ML medical software
remains under development. The agency is finalizing guid-
ance documents, testing PCCPs in practice, and building
post-market surveillance infrastructure in real time. The

market-shaping effects of this regulatory evolution, how-
ever, are already visible.

Healthcare providers are changing their vendor selec-
tion criteria, favoring regulatory maturity over algorith-
mic novelty. New governance roles and frameworks
are emerging within health systems, creating organiza-
tional demands that vary sharply by institution size and
resources. The liability landscape remains unsettled,
creating risks for both providers and developers. In-
vestment capital flows toward the largest players, while
compliance costs raise barriers to entry for smaller com-
petitors. The post-market surveillance regime imposes
ongoing obligations that require continuous investment
in monitoring infrastructure.

These trends deserve the attention of competition policy
professionals. The regulatory framework does not mere-
ly protect patients; it structures markets. The choices
regulators make now will determine whether the health-
care Al market evolves into a competitive ecosystem of
diverse innovators or a concentrated oligopoly domi-
nated by a handful of platform players. These choices
include how strictly to enforce GMLP, how to define the
scope of PCCPs, how to allocate liability between de-
velopers and deployers, and how to fund post-market
surveillance.

The stakes are not hypothetical. Nair & colleagues docu-
mented in PLOS ONE that the complexity and diversity of
healthcare systems presents the primary challenge for Al
implementation.?® Poon & colleagues surveyed health sys-
tem leaders and found that Al priorities, successes, and
challenges varied widely across institutions. This varia-
tion makes a one-size-fits-all regulatory approach difficult
to calibrate.?* Regulators, policymakers, and competition
enforcers should examine these structural dynamics now,
while the framework is still taking shape, rather than after
the market has already locked in.

The FDA’s stated goal is to protect patients while enabling
innovation. Achieving both requires a regulatory design
that attends to competitive dynamics, not just clinical
safety. The algorithm is only part of the story. The regula-
tory architecture surrounding it may prove equally impor-
tant.

22 Branden Lee, Patrick Kramer, Sara Sandri, Ritika Chanda, Crystal Favorito, Olivia Nasef, Joseph S. Ross, Joshua Sharfstein &
Tinglong Dai, Early Recalls and Clinical Validation Gaps in Artificial Intelligence-Enabled Medical Devices, JAMA Health Forum (Aug.

2025).

23 Monika Nair, Petra Svedberg, Ingrid Larsson & Jens M. Nygren, A Comprehensive Overview of Barriers and Strategies for Al Implemen-
tation in Healthcare: Mixed-Method Design, 19 PLOS ONE e0305949 (2024).

24 Eric G. Poon et al., Adoption of Artificial Intelligence in Healthcare: Survey of Health System Priorities, Successes, and Challenges, 32(7)

JAMIA 1093 (2025).


https://jamanetwork.com/journals/jama-health-forum/fullarticle/2837802
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2837802
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2837802
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0305949
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0305949
https://academic.oup.com/jamia/article/32/7/1093/8125015
https://academic.oup.com/jamia/article/32/7/1093/8125015

CPI
SUBSCRIPTIONS

CPI reaches more than 35,000 readers in over 150 Visit today
countries every day. Our online library houses over to see our available plans and join CPI's global
23,000 papers, articles and interviews. community of antitrust experts.

6\ COMPETITION POLICY®

© 2026 Competition Policy International® All Rights Reserved v INTERNATIONAL

o


https://www.competitionpolicyinternational.com/

