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Al Integration in Leading U.S. Hospitals (2025)

Introduction

Artificial intelligence (Al) is rapidly transforming healthcare, yet full enterprise-wide adoption remains limited to
a pioneering set of institutions. A 2024 analysis of American Hospital Association data found that by 2022 only
18.7% of U.S. hospitals had adopted any form of Al, and just 3.8% could be classified as "high adopters”
(substantial Al use across operations). These early adopters are typically large, innovation-focused health
systems (often academic or integrated networks) that have invested heavily in Al to improve clinical care and
operational efficiency. While 86% of health organizations report using some Al tools as of late 2024, most
applications remain in administrative or back-office domains, with more advanced clinical uses still emerging.
Across the country, a select group of hospitals and clinics have fully embraced Al across multiple domains -
from diagnostics and decision support to workflow automation and patient engagement — providing a glimpse
into the future of Al-enabled healthcare.

This report profiles several leading U.S. hospitals and health systems at the forefront of Al integration,
detailing how they leverage Al in diverse areas such as clinical decision support, medical imaging, robotic
surgery, administrative automation, patient outreach, predictive analytics, and workforce optimization. Current
use cases and outcomes are highlighted, along with the technology partnerships that enabled these advances.
The report also examines how these organizations address regulatory and ethical considerations (e.g. ensuring
patient safety, algorithmic fairness, and data privacy) and discusses the challenges they face and their plans for
the future. Table 1 provides a high-level summary of some top Al-driven institutions and their key initiatives as of
2025.

Table 1 - U.S. Health Systems Leading in Al Integration (as of 2025)

Health
System Key Al Integration Highlights Notable Partners/Initiatives
(Location)

Extensive Al across clinical & admin domains. Deployed a

predictive early-warning system (Advance Alert Monitor)

that reduces hospital mortality, preventing ~500 Internal Al research (Division of Research) and
Kaiser deaths/year and cutting readmissions AIM-HI initiative for Al evaluation. Member of
P t 10%. Implemented ambient Al scribes for documentation = Coalition for Health Al and US Al Safety

ermanente . L
(CA-based at scale, saving ~15,000 physician hours annually Consortium. Partnership with Al vendors (e.g.
! . . . . . Abridge for documentation). Established 7

multistate) and improving patient-doctor interaction.

principles for Responsible Al to guide
development.

Al used in imaging (e.g. radiology decision support) and
in operational areas like scheduling and supply chain.
Emphasis on safe, equitable Al via rigorous validation
and bias testing.
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Key Al Integration Highlights

Over 200 Al projects enterprise-wide. Al used in
diagnostics and prediction - e.g. developed an Al
analysis of ECGs to detect heart failure earlier, proven in
one of the first RCTs to significantly increase early
detection of low ejection fraction. Pioneering Al in
medical imaging and pathology (e.g. algorithms for
radiotherapy planning and cancer detection). Using
machine learning on vast patient data to derive
treatment insights. Robust digital health infrastructure
(new Dept. of Al & Informatics) supports deployment of Al
across research, clinical, and operational workflows.

Enterprise Al spanning research & clinical care.

Pioneering Al in medical imaging - manages hundreds of
imaging Al models (led by a Chief Data Science Officer)
and exploring autonomous Al in radiology. Applying Al for
clinical decision support and triage (e.g. using
generative Al to assist clinical trial screening). Al-driven
analytics used for hospital operations and to measure
physician workload/burnout (aligning with the "quintuple
aim”). Investing in digital innovation to translate Al
research to practice.

Comprehensive Al platform integrated with care. Built a
secure internal Al platform enabling clinicians and
scientists to use large language models on enterprise
data while keeping data private. Early adopter of
generative Al “digital scribes” to auto-document patient
encounters, freeing doctors from keyboards. Deploys
predictive models in patient monitoring (e.g. Al for ICU
deterioration alerts) and uses Al in operational command
centers for patient flow. Focus on governance - has a
Chief Health Al Officer establishing processes for ethical
Al use.

Academic leader in Al-driven healthcare. Leverages
Stanford’s engineering expertise for predictive analytics
and precision medicine. Using Al for patient monitoring
and decision support - one of first health systems to
test Al-driven patient questionnaire responses in practice.
Active in digital pathology and imaging Al (drawing on
Stanford’s Al labs). Participating in pilots of Epic’'s
generative Al for drafting patient message responses
and querying data (with Microsoft). Strong data science
team analyzing EHR, wearables, and genomics data to
derive clinical insights.

Early adopter of large-scale clinical Al. Established a
Predictive Analytics Unit to deploy machine learning
models across the system. Developed an in-house
clinical large language model (trained on NYU's own
clinical notes) and demonstrated its value on various
prediction tasks. Al used to analyze free-text doctor
notes to predict patient outcomes (NYU researchers built
a model to do this). Piloting generative Al to simplify
doctors’ notes into patient-friendly language. Also
applying Al in imaging and throughput optimization.

Al Adoption in U.S. Hospitals: Trends and Use Cases

Notable Partners/Initiatives

Ten-year strategic partnership with Google
Cloud (since 2019) to co-develop Al solutions. In
2023, Mayo and Google launched generative Al
search tools to help clinicians retrieve info from
medical records and literature faster. Mayo Clinic
Platform (led by John Halamka) fosters
collaborations with startups and industry.
Received $20 M donation to accelerate Al
adoption. Active in FDA-cleared Al device
research (published multiple landmark studies).

Formed Mass General Brigham Center for Al to
coordinate efforts. Partnership with GE
Healthcare to co-develop and deploy Al tools in
imaging diagnostics. $30 M internal Al and
Digital Innovation Fund to invest in health-tech

(3]

startups advancing system priorities

healthinnovation.ucsd.edu. Active contributor
to national Al policy dialogues.

Developed in-house secure LLM cloud (ensuring
prompts/data stay internal). Collaborates with
UC system-wide Jacobs Health Innovation
Center. Published on generative Al's potential for
patient safety and efficiency (Bob Wachter, MD)
4] healthinnovation.ucsd.edu. Received $5M
gift to develop an Al-based patient monitoring
platform. Founding member of national Coalition
for Health Al via academic partnerships.

Close partnerships with Epic and Microsoft —
Stanford was among three initial sites integrating
Azure OpenAl into Epic’s EHR for clinical use
(e.g. auto-drafting patient communications).
Multiple Al innovation centers on campus
bridging academia and industry. Received $15 M
gift to fund Al-driven healthcare innovation. Co-
founder of the National Research Coalition on
Al in healthcare.

Internal innovation hubs (Center for Healthcare
Innovation) drive Al R&D. Partnerships with tech
startups for Al solutions; e.g. among first to
adopt advanced robotic microsurgery systems
(Symani robot) to enhance surgical precision.
Leadership emphasizes integration of informatics
and IT in care (CIO Nader Mherabi).
Collaborating with Bayesian Health on sepsis
and documentation Al pilots (as is Cleveland
Clinic).
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Key Al Integration Highlights

Integrating Al in clinical operations and research. Noted
for its early “Sepsis Watch” program - an Al system that
monitors hospital patients and alerts clinicians to early

signs of sepsis [°! healthinnovation.ucsd.edu. Through
the Duke Institute for Health Innovation, it embeds
multiple predictive models into care (for risk
stratification, scheduling, etc.). Duke’s Al Health initiative
supports development of machine learning tools for
decision support and population health. Co-led
development of best-practice frameworks for Al
governance and risk management (e.g. Duke helped
create model reporting standards). Exploring Al in
imaging and genomics via research partnerships.

Enterprise-wide Al pilots with ethical focus. Gearing up to
integrate Al across both clinical and nonclinical
applications. Running pilots in ambient listening (Al
transcription of physician-patient visits), sepsis risk

prediction, and automated medical codingm

beckershospitalreview.com. Multidisciplinary
governance team oversees these projects to ensure they

are implemented safely and ethically with frontline
clinician input 7] beckershospitalreview.com. Long-
term, sees Al opportunities in patient risk stratification,
optimizing care pathways, virtual care models for
chronic disease, and enhancing patient experience with
intelligent chatbots and “co-pilot” assistants (8]

beckershospitalreview.com (0]

beckershospitalreview.com.

Al-enabled hospital operations and care delivery. Hosts
the Joan & Irwin Jacobs Center for Health Innovation,
dedicated to safe and trustworthy Al deployment.
Implemented an Al tool that predicts sepsis early and
has saved lives in its hospitals. Launched a “Mission
Control” center that uses Al and real-time analytics to
manage patient flow across its hospitals. Among the first
to pilot Epic's generative Al integration - UCSD is using
GPT-4 via Epic to auto-draft patient MyChart message
replies and to enable natural-language querying of clinical
data. Emphasizes rigorous evaluation: UCSD's Chief Al
Officer co-authored guidelines for the emerging role of Al

leadership in hospitals "] healthinnovation.ucsd.edu.

Innovation hub for Al in medicine. In 2024 launched
ADVANCE (Al Discovery and Vigilance Center) to
accelerate Al in decision-making, discovery, and
outcomes. Integrating predictive models into clinical
workflows (Vanderbilt has long-standing expertise in
clinical informatics). Exploring generative Al for drug
discovery and clinical decision support (research on
using GPT models to repurpose drugs and optimize care
pathways). Emphasizes continuous monitoring of Al
("algorithmovigilance”) to catch performance drift and
errors. Using machine learning in population health and to
personalize treatments based on patient data.

Al Adoption in U.S. Hospitals: Trends and Use Cases

Notable Partners/Initiatives

Founding member of the Coalition for Health Al
to establish standards for trustworthy Al. Strong
ties to academia: collaborates with Duke
University’s engineering and policy schools for
Al solutions. Received $30 M from The Duke
Endowment to expand Al and computing
research. Piloted “Sepsis Watch” with support
from startup collaboration (partnership with
Verily for initial versions). Implements rigorous
validation ("algorithmovigilance"”) — concept
coined by Duke/Vanderbilt clinicians.

Partnerships with leading Al firms: e.g.
collaborating with Bayesian Health on sepsis
early-warning and other predictive models;
partnering with G42 (global Al company) to
advance Al in diagnostics and operations. Rolling
out ambient documentation with Ambience
Healthcare's Al platform for clinical note-taking.
Strong internal R&D (with Case Western Reserve
University) - conducted one of the first RCTs
showing an Al sepsis alert system improves

outcomes (faster antibiotics, higher survival) (10]

thedaily.case.edu.

Co-innovation with Epic & Microsoft (HIMSS23
pilot) — one of 3 sites to deploy Azure OpenAl in
EHR workflows. Received $22 M in philanthropy
to build a first-of-its-kind Al-powered command
center for system operations. Partners with
University of California system on data-sharing
for Al. Active in national conversations on clinical
Al roles (e.g. published in NEJM on Chief Al

officer role |} healthinnovation.ucsd.edu).

Home to one of the oldest biomedical informatics
departments — strong academic partnerships
(with Google, IBM on research). Co-directs the
Health Al Partnership to promote safe Al use

across health systems (2]

healthinnovation.ucsd.edu. Received $10 M gift
for health Al policy research. Part of
Microsoft/Epic generative Al early-adopter
program via its clinicians. Vanderbilt leaders are
nationally recognized for developing Al best
practices (e.g. guidelines for clinical Al
governance).
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Sources: Profiles synthesized from multiple sources including Becker's Hospital Review, UCSD Center for Health
Innovation, AMA News "l ama-assn.org [?) ama-assn.org, Fierce Healthcare, and official releases.

Al Applications Across Key Domains in Healthcare

Leading hospitals are applying Al in diverse domains of healthcare, often in interconnected ways. Below we
explore major categories of Al usage — clinical decision support, diagnostics/imaging, surgery, administrative
operations, patient engagement, predictive analytics, and workforce optimization — with examples of how top
institutions are leveraging Al in each area.

Clinical Decision Support and Diagnostics

Al-powered clinical decision support systems (CDSS) are helping clinicians interpret data and make better
decisions at the point of care. For example, Kaiser Permanente’s hospitals utilize an Al-driven deterioration alert
system that analyzes vital signs and labs to identify patients at high risk of crashing (e.g. impending ICU transfer
or cardiac arrest). This system, called Advance Alert Monitor, not only warns care teams of a patient’s decline
but is tied to a workflow for rapid response; studies showed it reduced unexpected mortality in Kaiser's
hospitals, preventing 500+ deaths annually and cutting high-risk 30-day readmissions by 10% ') ama-
assn.org. Similarly, Duke Health developed the early “Sepsis Watch” program that continuously monitors
hospitalized patients using a deep learning model and alerts providers to early sepsis signs. This Al model,
combined with a dedicated response team, has become a template for reducing sepsis mortality through early
intervention [°! healthinnovation.ucsd.edu. At MetroHealth in Cleveland, a randomized trial of an EHR-embedded
Al sepsis early-warning system found flagged ER patients received antibiotics significantly faster and had higher
survival and more days out of hospital !'°! thedaily.case.edu — the first published RCT showing an Al tool
improving sepsis outcomes in an emergency setting.

Beyond critical care, Al is also aiding diagnostic decision-making in everyday practice. Mayo Clinic
researchers pioneered an Al algorithm that analyzes a simple electrocardiogram (ECG) to detect patients with a
weak heart pump (low ejection fraction) who might otherwise go undiagnosed. In a 22,000-patient trial,
providing primary care teams with the Al's ECG interpretation led to a 32% increase in new diagnoses of
asymptomatic low ejection fraction, enabling earlier heart failure treatment. This was one of the first prospective
trials demonstrating improved diagnostic yield from an Al tool. Al-based decision support is also emerging in
areas like dermatology (automated skin lesion classification), gastroenterology (Al-assisted polyp detection
during colonoscopy), and lab medicine (Al algorithms flagging abnormal lab results or identifying pathogens).
For instance, academic centers such as Stanford and Mass General Brigham are testing Al tools that sift through
patient charts and triage or summarize key insights. Stanford has trialed an Al that drafts patient progress-note
responses to clinical questionnaires, aiming to streamline documentation and highlight patient issues for
doctors. NYU Langone went a step further by training a custom large language model on years of its clinical
notes; the model can read a doctor’s free-text notes and predict clinical outcomes or risk factors, providing the
care team with prognostic insights beyond traditional scoring systems. In one case, NYU's Al could forecast
which patients might develop complications or be readmitted, allowing targeted preventive measures.

Looking at diagnostic imaging and pathology (covered more in the next section), Al decision support often
overlaps with interpretation of medical images. Yet even outside imaging, these hospitals employ Al for
diagnostic assistance: e.g. Cleveland Clinic is exploring Al-driven risk calculators to optimize care protocols for
chronic diseases [©! beckershospitalreview.com, and Vanderbilt has research using generative Al to scan literature
and suggest possible drug treatments for complex cases (a form of diagnostic/therapeutic decision aid).
Overall, in 2025 clinical Al tools remain assistive — designed to augment clinicians, not replace them. These
systems often present an “Al opinion” or alert which the physician can then validate. Hospitals have found that

integrating Al into clinical workflows (with proper training and oversight) can improve diagnostic accuracy and
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clinical outcomes, from earlier disease detection to more timely interventions [/ ama-assn.org. However, broad
deployment requires careful change management: many organizations assemble multi-disciplinary teams to
review Al suggestions and ensure they align with patient goals and clinical judgment |7}
beckershospitalreview.com [®] beckershospitalreview.com. In summary, Al is increasingly empowering front-line
decision-making by processing vast data in the background - flagging the right information at the right time to
support clinicians.

Medical Imaging and Radiology

Perhaps the most mature domain of healthcare Al is medical imaging. As of late 2024, the FDA had cleared

13

about 1,000 clinical Al algorithms, nearly 80% of which are for imaging applications |'*! radiclogybusiness.com
141 radiologybusiness.com. Leading hospitals have actively integrated these Al tools into radiology, cardiology,
and pathology workflows. Al in radiology can detect subtle abnormalities on X-rays, CTs, or MRIs, often faster
or more sensitively than the human eye. For example, Mass General Brigham — home to one of the largest
medical research enterprises — manages a portfolio of imaging Al models under its Chief Data Science Officer
(Dr. Keith Dreyer). They run Al algorithms that automatically screen scans for findings like intracranial
hemorrhage, lung nodules, or breast cancer, then triage urgent cases to radiologists. Dr. Dreyer notes Mass
General is even exploring "autonomous Al" for certain high-volume imaging tasks in the future. The system also
partnered with GE Healthcare to develop Al tools, likely leveraging GE's expertise to embed Al into imaging

equipment and PACS software.

At NYU Langone and Cleveland Clinic, advanced imaging Al is used in specialty areas: both were early adopters
of an Al-powered MRI for prostate cancer diagnosis (improving tumor detection), and both are using an
innovative robotic system for microsurgery that incorporates Al-enhanced precision (the Symani Surgical
System for microvascular surgery). UCSF Health similarly has a strong radiology Al program — UCSF
radiologists have developed algorithms to automatically measure aortic calcium on CT scans (as a cardiac risk
predictor) and to flag spine fractures on x-rays, integrating these into reports to assist physicians. UCSF's Al
platform allows these models to be securely deployed on internal cloud servers, where large volumes of images
can be analyzed without leaving the institution. Mayo Clinic is another leader: it worked with Google on an Al to
auto-contour organs on radiation therapy planning scans, speeding up a typically manual process. Mayo also
employs pathology Al — e.g. algorithms that scan digitized biopsy slides to help pathologists spot cancer cells or
quantify disease markers.

A focus for many hospitals is using Al to enhance speed and accuracy in imaging diagnoses. For stroke care,
Al is making a big impact: Mount Sinai Health System (NY) and others use an FDA-cleared Al (e.g. Viz.ai) that
analyzes brain CT scans within minutes to detect strokes and alert neurosurgeons via smartphone. This has cut
treatment times for thrombectomy by getting the right doctor alerted faster. Similarly, some trauma centers use
Al on whole-body trauma CTs to identify critical internal injuries immediately. At RSNA 2024 (the largest
radiology conference), experts noted that Al for urgent findings like stroke or cardiac ischemia has become
robust enough that guidelines are starting to incorporate Al-assisted detection "' radiologybusiness.com.
Additionally, routine tasks like measurements are now often Al-automated: e.g. Intuitive Surgical’s latest da
Vinci robot (widely used for minimally invasive surgery) offers an Al tool called Case Insights that analyzes the
video of a surgery and provides the surgeon feedback on their technique, identifying steps that took longest or
motions that were suboptimal. This blurs into the surgical domain, but highlights how imaging and video analysis

Al can improve practice quality.

Another dimension is population-level imaging analytics. Kaiser Permanente uses Al to sift through imaging
reports and identify patients with incidental findings (like lung nodules) who need follow-up, ensuring they don’t
fall through the cracks. UW Health (University of Wisconsin) has tested an Epic-integrated Al that helps nurses
review imaging findings and triage follow-up actions. With the massive volume of images produced in modern
care, Al helps address radiologist shortages by handling some of the workload. Indeed, radiology has embraced
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Al so much that it's often said “Al is part of every conversation” in imaging departments now '/

radiologybusiness.com. Many formerly experimental startups in this space now have algorithms deployed at
hundreds of hospitals''®! radiologybusiness.com. The top institutions have often been pilot sites for these
innovations, giving their clinicians early exposure to tools that highlight tumors, hemorrhages, fractures, and
more with bounding boxes or color overlays. While radiologists still retain final interpretation, Al acts as a
tireless second reader, improving quality and consistency. Pathology departments at places like Johns Hopkins
and Memorial Sloan Kettering similarly use Al to quantify immunohistochemistry or find rare cancer cells in
slides, augmenting pathologists’ accuracy.

Collectively, Al in imaging has shown tangible benefits: studies have found Al-assisted diagnosis can modestly
improve detection rates and reduce interpretation time in fields like mammography and CT lung screening.
Leading hospitals report shorter turnaround times for imaging results and fewer missed findings after

5 . .
(18] radiologybusiness.com (7]

deploying Al radiologybusiness.com. The remaining challenge is integration and
trust - thus, many sites ensure a radiologist can easily see and verify the Al's output within their PACS viewer.
They also conduct local validation; for example, Duke and Stanford performed careful audits of commercial Al
algorithms on their patient images before fully integrating them (to ensure the tools work on their diverse
populations). As of 2025, Al is a standard part of imaging at top centers, used not only for diagnosis but also
for workflow (e.g. automatically sorting exam worklists by urgency) (8] radiologybusiness.com. Imaging remains

the showcase field for healthcare Al's success.

Robotic Surgery and Procedural Al

Robotic-assisted surgery has been widely adopted over the past two decades (e.g. Intuitive's da Vinci robot
for laparoscopic surgery is used in millions of procedures). Now, Al is beginning to enhance these robotic
systems and other procedural tools. Top hospitals are exploring how machine learning can improve surgical
precision, automate certain tasks, and augment surgeons’ skills.

Several leading institutions have invested in next-generation surgical robots with Al features. For instance,
Tampa General Hospital (USF Health) and others introduced the MMI Symani surgical robot for microsurgery,
which uses Al-enhanced controls to filter tremor and allow movements at sub-millimeter scale. The Symani is
being used at Cleveland Clinic, NYU, University of Pennsylvania, and Cedars-Sinai for delicate procedures like
reattaching tiny blood vessels in reconstructive surgery. These robots can scale the surgeon’s motions and even
automate certain repetitive steps (like precise suturing) using Al algorithms. Early results indicate such Al-
assisted robotic microsurgery can improve outcomes for complex cases such as lymphedema surgery by
enabling more consistent technique.

Mainstream surgical robots are also getting smarter. The newest da Vinci systems come with Al-driven
analytics: as noted, Intuitive’s Case Insights uses machine learning to analyze a video of the surgery and provide
feedback to the surgeon on efficiency and technique. In the future, this might happen in real-time, coaching
surgeons during the procedure. Orthopedic surgical robots (like Stryker's Mako) now utilize Al-based planning
software (Blueprint) that helps map a patient’s anatomy in 3D, identify deformities, and suggest optimal implant
sizing and placement for joint replacements. At the Hospital for Special Surgery and Mayo Clinic, such Al-driven
planning has reduced surgical time and improved alignment accuracy in knee and shoulder replacements (some
studies cite ~25% reduction in operative time with Al assistance).

Al is also being used for intraoperative decision support. Johns Hopkins researchers recently demonstrated a
system where a robot observed videos of surgeons suturing and learned to perform suturing autonomously with
human-level skill. While this was in a lab setting, it foreshadows OR assistants that might handle routine parts of
surgery. Vanderbilt and others are testing Al that can monitor anesthesia in real-time and predict patient
responses (optimizing dosing). Mass General's teams are working on Al to guide catheter-based interventions
by analyzing live imaging and suggesting next moves.
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Robotic surgery generates a wealth of data (surgical video, instrument telemetry) which leading centers mine
with Al to drive improvements. UCSF recently surpassed 15,000 robotic surgeries and is analyzing those
records to identify patterns — e.g. using Al to correlate certain surgical techniques with better patient outcomes.
This helps refine best practices and training. Some hospitals employ virtual reality trainers with Al that can
assess a surgeon'’s technique and provide targeted training to address weaknesses, thus optimizing the
workforce (this overlaps with workforce Al, but in a surgical context).

Despite these advances, Al in surgery is used assistively and under human control. Regulatory approvals for
autonomous surgical Al are still in early stages. But top surgeons at places like Mayo, Cleveland Clinic, and
Stanford believe Al will steadily take on more support roles — from pre-op planning (e.g. predicting which
patients are high-risk and need special resources) to intra-op guidance (flagging anatomical landmarks or
warning of potential errors). Even simple Al-driven automation, like an orthopedics robot automatically drilling to
a precise depth, can improve consistency and free the surgeon to focus on critical decisions. Robotic process
automation is also being tried in interventional radiology and endoscopy - for example, Sheba Medical Center
(Israel, partnered with Mayo) has an Al that drives an endoscope for parts of a colonoscopy to reduce physician
fatigue.

In summary, leading hospitals are marrying their extensive surgical expertise with Al and robotics companies’
technology. They are often beta sites for new robotic systems, helping to evaluate safety and efficacy. The goals
are to reduce complications, improve precision, shorten recovery times, and eventually allow more
procedures to be done minimally invasively or remotely. As one American College of Surgeons article put it: in
the future, “Al and automation will allow surgical robots to guide and assess surgeons and even perform various
sub-tasks”, while surgeons focus on the big picture. We are seeing the first steps of that future in elite surgical
centers today.

Administrative Automation and Workflow Optimization

Hospitals have vast administrative and operational needs — scheduling, billing, supply management,
documentation, etc. Here, Al (often in the form of automation and analytics) is having an immediate impact.
Many leading health systems report that administrative tasks are the first area where Al took hold, echoing
survey data that administrative use of Al currently outpaces clinical use. By taking over routine, repetitive
processes, Al frees up staff time and reduces errors, ultimately improving efficiency and cost-effectiveness.

One prominent success is in clinical documentation automation. Physicians traditionally spend hours typing
notes or clicking through electronic health records (EHRs). In 2023-24, several systems — Kaiser Permanente,
UCSF, Cleveland Clinic, among others — deployed ambient Al scribe technology. These systems (e.g. Nuance
DAX or Abridge) listen to the patient visit (via microphone or smart device) and automatically generate a
structured clinical note. The Permanente Medical Group in California rolled out an Al scribe tool system-wide in
late 2023; one year later, it had been used in 2.5 million patient encounters and saved physicians nearly 15,800
hours of typing, equivalent to about 1,800 eight-hour workdays [“) ama-assn.org %) ama-assn.org. According to
Kaiser, this not only slashed documentation time but “improved patient-physician interactions and doctor
satisfaction”, by allowing physicians to focus on patients instead of keyboards [/ ama-assn.org. UCSF Health
likewise piloted an “Al liberating doctors from keyboards” initiative using Al scribes and reported higher provider
satisfaction. Cleveland Clinic is in the midst of rolling out Ambience Healthcare's Al documentation platform
for its physicians, expecting similar reductions in administrative burden.

Another area is coding and billing automation. Hospitals like Cleveland Clinic are piloting Al for medical
coding, where the Al reads clinical documentation and suggests billing codes (ICD-10, CPT) for services
rendered [°/ beckershospitalreview.com. This can drastically speed up revenue cycle processes and reduce
missed charges or coding errors. Early pilots show promise in handling straightforward cases, with human
coders focusing only on complex scenarios or verifying the Al's work. Similarly, NYU Langone and Mass General
Brigham have experimented with Al to assist in prior authorizations and documentation submission to insurers
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- an often tedious process. These Al systems extract required data from charts and populate forms
automatically, cutting down administrative lead time.

Patient scheduling and flow optimization are also ripe for Al. Large systems like Northwell Health (NY) and
Providence (WA/CA) use Al-based analytics to predict no-show rates, optimize double-booking, and adjust
clinic schedules dynamically. MetroHealth employed an Al “no-show model” to identify patients likely to miss
appointments and intervene (via reminders or free transport); in a trial, this reduced no-show disparities,
meaning fewer underserved patients missed vital visits. UW Health is one of the first to test Al for nursing staff
scheduling on a broad scale — using predictive algorithms (from Epic and Microsoft) to forecast patient volumes
and suggest optimal nurse staffing each shift. Though scheduling Al adoption is still nascent (fewer than 10% of
hospitals used Al in staffing as of 2022), those pioneering it report improved alignment of resources with patient
needs and reduced overtime costs.

Hospitals are also using Al for capacity management. Johns Hopkins notably has an Al-powered command
center (developed with GE) that monitors hospital bed usage, staffing, and incoming patient flow, predicting
bottlenecks. Building on that idea, UC San Diego Health is constructing a Mission Control Center fueled by Al
analytics to manage patient flow across its continuum (ER, OR, ICU, discharges). With a $22 M investment,
UCSD's command center will use machine learning to anticipate when a surge of patients might overwhelm
capacity and to coordinate transfers, housekeeping, transport, etc. in real-time. Early experience from other
systems suggests such centers can shorten ER wait times and reduce length of stay by smoothing out
operational inefficiencies.

Other administrative uses include: supply chain optimization (Al predicting usage of medications and supplies,
which Intermountain Healthcare and Mayo have worked on to prevent shortages), financial forecasting (Al
models at UPMC and Cleveland Clinic predict patient revenue and costs to aid budgeting), and quality/safety
reporting (Al tools that sift incident reports to identify systemic issues). Notably, Al is also helping with
transcription and data entry beyond doctor notes — e.g. converting faxed referrals to structured data, or auto-
updating patient charts with outside records, tasks being trialed at places like Mass General Brigham.

In sum, Al-driven automation is allowing hospitals to do more with less in administrative realms. By automating
rote tasks, hospitals can reallocate staff to higher-value work (for example, coders can focus on complex cases,
schedulers can personally call high-risk no-shows, etc.). The outcome is improved efficiency, lower operational
costs, and often better service: patients experience fewer delays and more proactive outreach. For instance, Al-
drafted MyChart message responses at Stanford, UCSD, and UW mean patients get quicker answers to routine
questions, as the system prepares a draft reply that nurses or doctors just review and send. The ROl on these
tools is significant — Kaiser's leadership noted that Al in documentation and early warning has improved care
quality and saved costs from adverse events avoided !"l ama-assn.org. However, these gains depend on tight
integration with existing IT systems (often requiring partnerships with EHR vendors like Epic) and training staff
to trust and supervise the Al.

Patient Engagement and Virtual Care

Al is also changing how hospitals engage with patients outside of traditional encounters, marking a shift toward
more continuous, personalized care. Leading organizations deploy Al in patient-facing tools such as chatbots,
symptom checkers, and tailored communication platforms.

One common application is the Al-powered chatbot or virtual assistant. For example, Ochsner Health and
Boston Children’s Hospital have used chatbot triage systems on their websites that ask patients about
symptoms and suggest next steps (e.g. self-care vs. clinic visit). These bots leverage NLP and medical
knowledge bases to provide reliable advice and free up call centers. In the COVID-19 pandemic, many health
systems (e.g. Providence in Seattle) rapidly stood up Al-driven screening bots to handle the surge of patient
questions — an initiative that has evolved into permanent virtual triage services for various conditions.
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Cleveland Clinic has signaled plans to use *intelligent chatbots and co-pilots” to enhance patient experience,
for example helping patients navigate their care or providing education [®! beckershospitalreview.com [°!
beckershospitalreview.com. In the near future, a patient with a chronic illness might converse with an Al in their
health system's app to report daily symptoms and get coaching, with the Al escalating to a human nurse if it
detects concerning changes. Some hospitals already offer Al-driven text messaging programs that check in on
patients post-discharge (asking how they feel, reminding them to take medications). If the Al detects warning
signs (e.g. patient texted “I'm feeling short of breath”), it alerts clinicians. Geisinger Health has reported
success with such an Al texting program for heart failure follow-ups, reducing readmissions.

In 2023, the introduction of large language models (like GPT-4) sparked new patient engagement pilots at top
hospitals. As mentioned, UCSD, Stanford, and UW Health have an Epic-integrated generative Al that drafts
responses to patient messages on the MyChart portal. Nurses and doctors can then review these draft replies
(which are often questions about lab results, minor symptoms, etc.) and send them out. This has sped up
response times and ensured that even after-hours inquiries get a timely, well-crafted answer. UW Health nurses
using the tool noted it saves time in composing empathetic, informative messages, while still allowing the nurse
to personalize and verify content. Patients benefit from quicker answers and clearer explanations (the Al is even
programmed to write in a more patient-friendly tone, avoiding jargon). NYU Langone has experimented with
using GPT-based tools to simplify doctor’s visit summaries into lay language for patients — an effort to
improve health literacy.

Another facet is virtual care and telehealth. Al helps here by matching patients to the right virtual modality.
For instance, Kaiser Permanente uses algorithms to route patients: a simple issue might be handled by an Al-
guided questionnaire and a text follow-up, whereas something complex is escalated to a video visit with a
physician. During virtual visits, some systems use Al to transcribe the conversation in real time (for both
documentation and to display a live “captioning” for patients). Al can also translate or adjust language for non-
English-speaking patients in telehealth — NYU and UCLA have worked on Al translators integrated in virtual
visits.

Predictive analytics plays a role in engagement as well: Providence Health developed an Al that predicts which
patients are likely to disengage (e.g. stop refilling meds or miss annual screenings) and triggers outreach to
them. Mass General Brigham is similarly looking at using Al to identify care gaps across their patient population
so that automated reminders or care manager outreach can be deployed, improving preventive care metrics.

In hospitals known for digital innovation, Al-driven personalization is a growing theme. Mayo Clinic's app, for
example, uses Al to present personalized health education and nudges based on a patient’s profile and history.
If a diabetic patient frequently logs high blood sugars, the app’s Al might proactively suggest diet tips or prompt
a check-in with their endocrinologist. This kind of tailored content and predictive care navigation can improve
patient satisfaction and outcomes, making large health systems feel more attentive to individual needs.

It's worth noting that ethical use and patient trust are paramount here. These hospitals are careful to disclose
Al involvement in patient interactions and gather consent. For example, Kaiser's principles of responsible Al
include transparency - patients should be informed when Al is aiding their care. Some patients may be uneasy
talking to a "bot” so maintaining a seamless handoff to humans and ensuring empathy in Al responses is key. So
far, the feedback has been positive: many patients appreciate instant answers at odd hours and often cannot tell
if a draft reply had Al assistance once it's vetted by a clinician.

In conclusion, Al in patient engagement is enabling a shift from reactive care to a more continuous, proactive

support model. Especially for chronic disease management and routine queries, these intelligent systems keep
patients connected to their care team and extend the reach of providers beyond the clinic walls. As generative

Al and voice recognition improve, we can expect “digital front doors” to health systems to become smarter and

more conversational, as these leading organizations have begun to demonstrate.
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Predictive Analytics and Population Health

Leveraging large datasets, many hospitals use Al for predictive analytics - identifying trends and risks at the
population level to guide interventions. A classic example is predicting which patients are at high risk for
hospital readmission, emergency visits, or complications, so that extra care can be provided proactively.

Kaiser Permanente (with its extensive EHR data on millions of members) has been a pioneer here. Aside from the
in-hospital alerts discussed, Kaiser's data scientists have developed models to predict outpatient
deterioration — for instance, an Al that scans a primary care patient’s records and flags if they have a high
likelihood of hospitalization in the next year. Those flagged might get enrolled in care management programs.
Kaiser and others also use Al for chronic disease management predictions: predicting which diabetic patients
are likely to have poor glucose control or which hypertensive patients might suffer strokes, enabling preemptive
adjustments in treatment. These algorithms benefit from Kaiser's diverse, integrated dataset and are rigorously
tested for fairness (ensuring, for example, that they don’t overlook risks in underserved populations).

Academic health systems such as Duke and UW Health incorporate predictive models into their population
health platforms. UW'’s Physician Director for Clinical Al, Dr. Brian Patterson, has developed machine learning
models to predict sepsis and falls risk in the hospital, but also models that flag high-risk patients in the
community setting (like those likely to miss appointments or those who might benefit from palliative care
referral). Duke’s team, including Dr. Suresh Balu, integrate predictions into their population health dashboards -
one example is a model that identifies patients with rising risk of heart failure based on subtle changes in vitals
and prescriptions, so that an outreach nurse can intervene early. Duke also co-leads the Health Al Partnership,
which partly focuses on using Al to advance health equity in populations ['2! healthinnovation.ucsd.edu [19]

healthinnovation.ucsd.edu.

Several systems target operational population health issues too. For example, MetroHealth created an Al
model to predict appointment no-shows with an equity lens - it not only flags likely no-shows but was used in
a quality-improvement project to reduce disparities by offering targeted interventions (like transportation) to
vulnerable patients, resulting in improved clinic attendance. Mass General Brigham and NYU both analyze social
determinants data with Al to predict which neighborhoods or patient groups will have surges in healthcare
needs (e.g. an algorithm might predict increased asthma ED visits during certain weather conditions, prompting
mobile clinics or public health messaging in that area).

During the COVID-19 pandemic, predictive analytics proved its value: places like Johns Hopkins and Providence
built Al models to forecast COVID surges and severity, which guided staffing and resource allocation. That
experience has evolved into permanent predictive systems for infectious disease surveillance and capacity
planning. Cleveland Clinic, for instance, developed Al to predict weekly hospital admissions and ICU bed
demand, which now helps manage seasonal flu surges and other capacity strains (they mentioned exploring
"virtual models of patient care” to handle chronic conditions, likely using predictive triggers to initiate virtual
outreach before a crisis) ! beckershospitalreview.com.

For public health and preventive care, large integrated systems use Al to stratify their populations by risk.
Kaiser and Intermountain have long used risk scores (some now Al-based) to prioritize care management.
Geisinger's notable "high-risk patient algorithm” (which used machine learning on EHR data to predict 5-year
mortality) allowed clinicians to identify patients who might benefit from advanced care planning — an example of
Al supporting compassionate care decisions.

Outcomes from these efforts include reduced emergency visits, better chronic disease indicators, and more
efficient use of resources. For instance, Kaiser reported that its Al-guided care management for high-risk
patients contributed to a drop in hospitalization rates in pilot regions !') ama-assn.org. Ochsner’s early warning
for sepsis (similar to MetroHealth's) led to a significant mortality reduction, and those results have been
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replicated across consortiums of hospitals using comparable models. These data-driven successes encourage
broader adoption.

One caution is ensuring these predictive models are accurate and unbiased. Many top hospitals validate
algorithms on local data and maintain human oversight. They also form ethics committees to review algorithms
that will have broad population impact (to ensure, say, minority patients aren’t scored as lower risk due to
systemic biases in data). The Coalition for Health Al — involving Duke, Stanford, etc. — in fact put out guidelines
in 2023 for transparent reporting of predictive model performance by race, gender, etc., to promote equitable
outcomes. Leading hospitals abide by such guidelines, tuning or even declining to use models that show
problematic bias.

In summary, predictive analytics is enabling a shift from reactive care to a proactive, population-level health
strategy. The hospitals most “fully embraced” with Al use these predictions at morning huddles and executive
planning meetings — e.g. the Chief Medical Officer might say, "Our sepsis model indicates we should bolster ICU
staffing this weekend,” or a primary care chief might allocate extra educators to patients flagged at risk for non-
adherence. These data-driven decisions, at scale, can improve both patient outcomes and cost efficiency. As
one HIMSS report put it, harnessing Al's predictive power can help health systems “optimize resource

management” and focus care efforts where they will make the most difference.

Workforce and Resource Optimization

Optimizing the healthcare workforce and resources is a crucial need given clinician shortages and burnout. Al is
assisting in workforce management through better forecasting, scheduling, and task allocation. We touched on
some scheduling Al in the admin section, but it's worth highlighting how fully Al-embracing hospitals are using
technology to support their staff and improve work conditions (part of the “quintuple aim” is clinician well-
being).

Mass General Brigham has explicitly focused on using technology to measure physician workload and prevent
burnout. Their Chief Medical Information Officer, Dr. Rebecca Mishuris, explores digital solutions like Al to
monitor how many clicks and hours doctors spend in the EHR, then adjust workflows accordingly. By identifying
units with high after-hours charting or frequent alert fatigue, they can intervene (perhaps by deploying an Al
scribe or reconfiguring decision support). This meta-use of Al analytics on usage data helps make the

workplace more efficient and less frustrating.

Al-driven demand forecasting for staffing is increasingly valuable. As mentioned, UW Health and Duke use
predictive models to anticipate patient volumes in different departments, allowing managers to align staffing
levels. For example, Duke developed a forecasting model for its Emergency Department census; by predicting
surges 8 hours in advance, they can call in additional staff or open fast-track areas, reducing wait times and
clinician overload. NYU Langone similarly uses modeling for surgical schedule optimization — predicting which
OR cases might run long or which days will have heavy post-op admission needs, and staffing accordingly.

Another aspect is training and education. Al is used to personalize clinician training — e.g. identifying that a
certain junior surgeon could use more practice on a specific step of a procedure (via robot feedback), or that a
new nurse frequently struggles with charting certain assessment flowsheets (via EHR audit logs and Al). The
training department can then target those areas. Vanderbilt’s concept of "algorithmovigilance” not only
monitors Al performance but could be extended to monitor human-Al interaction, ensuring staff are using the
tools correctly and adjusting training where needed.

In terms of resource optimization, Al helps manage expensive assets like operating rooms and imaging
scanners. Cedars-Sinai in LA uses an Al scheduling system (from LeanTaaS) that optimizes OR block time and
reduces idle OR time, effectively increasing surgical volume without adding rooms. Many hospitals, including
Stanford and MD Anderson, have implemented such Al-based OR optimization tools, reporting improved
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utilization and revenue. Likewise for imaging, Al can predict no-shows and backlog to adjust MRl and CT
schedules. These efficiencies mean better throughput and less stress on staff who might otherwise be

overbooked some days and underbooked others.

Finally, retention and recruitment efforts can benefit from Al analysis of workforce data. Some health systems
analyze patterns in nurse turnover and use Al to identify factors contributing (e.g. certain shift patterns or units
with unbalanced skill mix) so they can make changes to improve staff satisfaction. If Al flags that nurses on one
ward have consistently higher workload scores (from maybe patient acuity and staffing levels), management can

proactively intervene with support before burnout leads to resignations.

In summary, the leading Al-driven hospitals view staff and resources as another area for data-driven
improvement. By treating scheduling, training, and workload as optimization problems, they can apply machine
learning and operations research techniques to find better solutions than traditional manual planning. This
results in cost savings (more efficient use of expensive resources) and a healthier workforce (by smoothing out
untenable workloads). Given the nationwide clinician burnout crisis, these institutions see Al as a vital tool to
assist their workforce — not by replacing humans, but by making the work more sustainable. As Hal Wolf, CEO of
HIMSS, observed, healthcare leaders recognize Al's potential “from clinical decision-support to operations to
patient engagement,” but to harness it fully, they must build digital infrastructure that supports staff and
secures patient outcomes. The experiences of these pioneers are providing templates for doing just that.

Governance, Ethics, and Regulatory Considerations

In embracing Al, leading hospitals have been very deliberate about governance and ethics to ensure patient
safety and trust. Many have created new oversight structures, principles, and policies around Al use.

A notable trend is the appointment of Chief Al Officers or dedicated Al leadership. For example, UCSF Health
hired Dr. Sara Murray as its inaugural Chief Health Al Officer to establish governance processes and
infrastructure for ethical Al deployment. UCSD Health also appointed a Chief Artificial Intelligence Officer (Dr.
Karandeep Singh) to lead responsible Al solution development. These leaders chair multidisciplinary committees
that vet Al algorithms before and after deployment. Cleveland Clinic formed a multidisciplinary Al oversight team
that includes clinicians, data scientists, ethicists, and IT staff to review all Al pilot projects and think through
“risk, ethics, and frontline integration” from the start [7] beckershospitalreview.com. This helps prevent
unintended harm and ensures caregivers are on board (as Dr. Rohit Chandra of Cleveland Clinic said, “we
engage front-line caregivers... ensuring we build technology in service of improving work” ?°]

beckershospitalreview.com).

Bias and fairness are top concerns. Al algorithms can inadvertently perpetuate health disparities if trained on
biased data. The pioneering systems are proactive about this: Kaiser Permanente has outlined 7 Principles of
Responsible Al that prominently include Equity — leveraging its diverse datasets to ensure Al tools do “not
perpetuate biases or disparities in outcomes”. Kaiser's Al VP, Dr. Daniel Yang, emphasizes testing algorithms for
bias before deployment and using public datasets to challenge their performance. Mass General Brigham and
Duke have researchers leading national conversations on bias; Duke's experts co-authored guidance on
reporting model performance across subgroups to detect bias early. Furthermore, some systems allow patients
to opt out of certain Al uses. Kaiser, for instance, lets patients opt out of Al scribe recordings if they are
uncomfortable. Transparency with patients — informing them when Al is used in their care — is increasingly
considered a best practice and part of consent.

Privacy and data security are critical as well. Al often requires large data access, so hospitals must strictly
uphold HIPAA and cybersecurity. The Al projects at these institutions operate within secure, often on-premise or
enterprise cloud environments with strong encryption. For example, UCSF's internal Al platform was designed so
that “prompts and data remain securely within UCSF’s enterprise cloud” when using large language models.
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Collaborations with tech firms like Google or Microsoft come with detailed data-use agreements. Mayo Clinic's
partnership with Google explicitly started with an “Enterprise Search” app that kept all data within Mayo's
control, with Google Cloud ensuring HIPAA compliance for the generative Al tools. Additionally, when deploying
vendor Al solutions, these hospitals vet the vendors’ security and may even retrain models on de-identified data

if needed.

From a regulatory standpoint, hospitals must navigate FDA regulations for Al algorithms that function as
medical devices (especially in imaging and diagnosis). The FDA now has a list of authorized Al/ML medical
devices [“"! fda.gov, and hospitals typically only deploy FDA-cleared tools for direct patient care decisions. Some
institutions participate in the FDA's Software Precertification programs or provide feedback to regulators. Mass
General Brigham's Dr. Dreyer has been investigating Al-based reimbursement models and interacting with FDA
on potential autonomous Al approvals. Moreover, any Al that influences clinical care is often formally approved
through hospital committees (like a formulary for algorithms, sometimes called an "Al formulary”). UW Health
published guidance on governance of clinical Al applications to facilitate safe deployment — highlighting steps
like algorithm validation, pilot testing with monitoring, and periodic re-evaluation.

Another emerging practice is monitoring Al performance (algorithmovigilance) after implementation. Al can

“drift" over time — performance might change if patient population or technology changes '**!

. . 3
radiologybusiness.com (23]

radiologybusiness.com. Recognizing this, Vanderbilt’'s ADVANCE center coined
“algorithmovigilance”, meaning continuous surveillance of Al models in use. They have set up systems to track
outcomes of Al-informed decisions and ensure the algorithm still aligns with reality. If accuracy degrades, the
model can be retrained or pulled from use. Radiology departments at places like UCSF and NYU routinely
perform QA checks on their Al (e.g. does the stroke detection Al still show high sensitivity on recent cases?).
Nina Kottler, MD, of Radiology Partners highlighted at RSNA 2024 that health systems need processes to re-
assess algorithms because factors like changes in scanner equipment can introduce bias or drift [24]
radiologybusiness.com ?®) radiologybusiness.com. The consensus is that Al quality assurance should be an

ongoing part of clinical operations, just like calibrating machines or reviewing medication safety.

Ethically, there's also emphasis on maintaining the human touch. Many leaders talk about “Al augmented care,
not automated care." Dr. Vincent Liu of Kaiser stressed that Al is meant to “enhance human intelligence rather
than replace it”, coining the term "augmented intelligence”. Kaiser's principles include Clinician Oversight — any
Al-generated content (like a draft note or recommendation) must be reviewed by clinicians before finalizing.
This ensures accountability remains with humans. Likewise, Mayo Clinic’s CIO Cris Ross has publicly stated that
their generative Al deployments are done with “prioritization of patient safety, privacy, and ethical
considerations,” and that Al will “enhance human interactions,” not diminish them.

Finally, these leading organizations often collaborate on ethical frameworks beyond their walls. Many are part
of the Coalition for Health Al, Partnership on Al, or similar bodies that publish guidelines (e.g. the Coalition's
2023 Blueprint for Trustworthy Al in healthcare). They also engage policymakers — Kaiser's Al leadership has
advised on national committees for Al safety, and Mayo’s Dr. John Halamka is a prominent voice in Washington
on health IT policy. They advocate for things like clear FDA pathways for adaptive algorithms, reimbursement

17

structures for Al-enabled care (since lack of reimbursement is a barrier '’/ radiologybusiness.com), and

guardrails on data sharing.

In summary, the hospitals fully embracing Al are keenly aware that success depends not just on technology but
on responsible implementation. They have put in place strong governance to address the “lingering questions”
about Al that many clinicians still have — questions about reliability, fairness, and privacy. By being transparent,
involving clinicians in design, and monitoring outcomes, these institutions strive to mitigate risks. Trust and
safety are treated as prerequisites for any Al rollout. This careful approach not only protects patients but also
builds clinician acceptance, which is crucial for Al to truly transform care.
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Challenges and Future Outlook

Even for these leading organizations, integrating Al across all operations comes with significant challenges.
Understanding these hurdles provides context for why full Al-driven transformation is gradual and why, even in
2025, only a small elite have achieved broad Al integration. At the same time, the experiences of these pioneers
point to the future prospects of Al in healthcare - a future that promises enhanced patient care and efficiency if
challenges can be overcome.

Key Challenges:

e Data Integration and Quality: Al thrives on data, and large health systems accumulate massive volumes of clinical data.
However, integrating data from disparate sources (EHRs, imaging systems, wearables, etc.) and ensuring it's high-quality is
a non-trivial task. Many hospitals still struggle with siloed or messy data. The leaders have invested in robust data
warehouses and interoperability, but even they face issues like missing data or documentation inconsistencies that can
affect model performance. Moreover, some advanced models (e.g. training a custom large language model like NYU'’s)
require extensive computing resources and technical expertise to curate and preprocess data — capabilities not all systems
have readily.

e Workforce Training and Change Management: Introducing Al tools changes workflows, and not all clinicians or staff
readily trust or adopt these changes. A 2024 survey found only 24% of healthcare respondents had received Al training
from their employers, indicating a skills gap. The pioneering hospitals address this by providing training sessions, in-house
Al education (some, like Mayo, even have "digital health academies” for staff). Still, getting buy-in can be slow; some
physicians fear loss of autonomy or worry about over-reliance on Al. Change management is essential — hospitals often start
with physician champions and pilot units to build positive word-of-mouth. For example, Kaiser's ambient scribe project likely
succeeded partly because early adopters (tech-savvy doctors) demonstrated its benefits to peers, easing concerns.

e Ensuring Reliability and Avoiding Alert Fatigue: Poorly performing Al or too many Al alerts can cause user frustration.
Hospitals must finely tune Al systems to minimize false alarms. For instance, early sepsis alerts from EHR systems were
notorious for high false-positive rates, which could erode trust. The advanced sepsis models at Duke or MetroHealth had to
prove higher specificity in trials to gain clinician acceptance. Ongoing monitoring (algorithmovigilance) is needed to maintain
reliability. Additionally, balancing Al alerts with existing clinical decision support rules is tricky — some sites initially found
themselves with more pop-ups and had to streamline them. Too many alerts (even if individually useful) can lead to alert
fatigue, so hospitals are consolidating Al outputs into intuitive dashboards or summary scores rather than interruptive
alerts.

e Regulatory and Liability Issues: The regulatory landscape for Al in healthcare is still evolving. Hospitals must navigate FDA
approvals for certain tools, which can slow deployment. They also worry about liability — if an Al misses a diagnosis or
conversely if a clinician overrides a correct Al alert and an adverse event occurs, who is responsible? Some clinicians fear
legal risk in using Al. To mitigate this, organizations maintain that clinicians are the final decision-makers and are developing
documentation standards for Al usage (e.g. logging Al recommendations in the record, including whether they were
followed). There is also the challenge of obtaining reimbursement for Al-driven services — currently, many Al tools are cost
centers (except those that improve billing or efficiency). Lack of direct reimbursement for, say, an Al-read diagnostic might
discourage use, although indirect ROI (through improved outcomes or throughput) often justifies it for leading systems.

e Cost and Scalability: Implementing Al at scale requires significant investment in IT infrastructure (servers, cloud services,
integration with EHR), talent (data scientists, engineers), and maintenance. The top-tier institutions often have sizable
innovation budgets or external funding (e.g. philanthropic gifts like those cited for Mayo and UCSD). Smaller hospitals or
clinics might not have these resources, widening the gap between “Al haves and have-nots.” Even within large systems,
scaling a successful pilot from one hospital to all facilities can be challenging due to different legacy systems or varying
staff readiness. Intermountain’s CEO noted that scaling their predictive analytics from flagship hospitals to community ones
required overhauling IT and training across the network — an effort only feasible with strong leadership commitment.

Despite these challenges, the trajectory for Al in healthcare is clearly accelerating, and the successes of these
early adopters are paving the way for broader implementation. Looking ahead:

Future Prospects:
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e More Generative Al in Clinical Practice: The rapid advancements in large language models (LLMs) mean that tools like
GPT-4 (and successors) will become commonplace assistants for clinicians. By 2025 we already see them drafting
messages and notes; in the next few years they may summarize entire patient histories, suggest diagnostic possibilities, or
even sit in on patient visits via voice (as a real-time “coach”). Hospitals like NYU and UCSF building their own secure LLM
platforms hint at a future where each health system might have a fine-tuned Al that knows its patient population and
institutional guidelines. We can expect expanded pilots where, for example, an Al listens during a patient visit and not only
writes the note but also flags any potential gaps (“The patient mentioned chest pain that hasn't been addressed”) or pulls in
relevant research for the clinician (“Based on this patient’s cancer, consider this new trial"). If regulatory hurdles are
managed, this could greatly reduce clinician cognitive load.

e Al-augmented Personalized Medicine: With genomic data, wearable sensor data, and social determinants increasingly
available, Al can synthesize these to tailor care to individuals. Mayo Clinic and Stanford are among those with research in Al
that predicts optimal treatment plans or medication choices for a specific patient (pharmacogenomics Al, etc.). In the next
phase, Al might help clinicians decide not just that “this diabetic patient is high-risk” but why and what interventions (e.g.
identifying that a patient’s data pattern suggests they would benefit more from Drug A than Drug B, or that they need a
social work intervention for food insecurity affecting diabetes control). The Mayo Clinic Platform is explicitly aiming to
enable such cross-institution data sharing and Al-driven personalized insights by connecting innovators with de-identified
data.

e Expanded Autonomous Systems: We will likely see some limited autonomy in certain domains. For instance, the FDA may
approve fully autonomous Al for specific diagnostic tasks (there is already precedent with an autonomous Al for diabetic
retinopathy screening). If more such tools emerge (e.g. an autonomous Al that reads screening mammograms without a
radiologist, or one that can adjust ventilator settings in ICU patients within safe bounds), leading hospitals will be the first to
adopt and evaluate them. Mass General Brigham’s exploration of autonomous radiology Al suggests they are preparing for
this eventuality. Surgical robots might gain semi-autonomous capabilities for defined sub-procedures (like closing incisions).
Hospitals will still keep humans in the loop, but certain routine tasks could be fully handed off to Al, improving scalability of

services.

e Better Integration and Interoperability: The future will also bring Al that is more seamlessly embedded in healthcare IT.
Instead of stand-alone apps or pilots, Al functions will be native features of EHRs, imaging devices, and monitoring
equipment. Epic’s partnership with Microsoft to embed generative Al into its EHR is a prime example of this trend. We can
expect other EHR vendors to follow suit, so hospitals won’t need to develop everything in-house - they can turn on vetted Al
features within their existing systems. This broader availability will allow hospitals beyond the big academic centers to
implement Al (closing the gap somewhat). Meanwhile, the leaders will push vendors to improve those features and will likely
integrate multiple Al tools into one coherent workflow (e.g. one interface where a clinician can see Al outputs related to
diagnosis, risks, and documentation suggestions all in one place, rather than juggling separate tools).

e Evolution of Roles and Workforce: The workforce itself will adapt. We might see new roles such as Clinical Al Specialist or
Al ethicist embedded in care teams. Just as many have Clinical Pharmacists today, tomorrow’s clinic might have an Al
specialist who helps validate Al outputs and manages algorithm updates. Already, radiology groups have “Al champions” who
double-check Al findings in daily practice; this could formalize into part of someone’s job description. Also, clinicians will
increasingly need data literacy — leading hospitals may incorporate Al training into medical and nursing education. Kaiser
Permanente and AMA have been offering such training opportunities. As more routine tasks are handled by Al, clinicians
could spend more time on the human aspects of care - complex decision-making, empathetic communication — potentially
improving job satisfaction if the balance is done right.

e Regulatory and Policy Development: We anticipate clearer regulatory frameworks. The FDA is working on guidelines for
adaptive (self-learning) algorithms; once in place, innovation could accelerate since hospitals and vendors will know the
“rules of the road” for approvals. Policy may also address liability — perhaps giving some safe harbor when clinicians follow
validated Al recommendations, akin to how following clinical guidelines can be a defense. Reimbursement models may
evolve to pay for Al-supported screenings or management (for example, if an Al enables a nurse to manage double the
patients, payers might share savings). The top institutions are often pilot sites for new payment models (like Medicare
pilots), so they might help demonstrate that paying for Al that improves outcomes (e.g. preventing admissions) is worth it.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 16 of 20


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-adoption-in-u-s-hospitals-trends-and-use-cases.pdf
https://intuitionlabs.ai/articles/ai-adoption-us-hospitals-trends?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-adoption-in-u-s-hospitals-trends-and-use-cases.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=ai-adoption-in-u-s-hospitals-trends-and-use-cases.pdf

E IntuitionLabs

IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

e Collaboration and Data Sharing: Future Al development will likely involve greater collaboration between hospitals. We're
seeing consortia where hospitals pool de-identified data to train more robust models (especially to include diverse
populations). Mayo Clinic Platform is one effort to facilitate that, and Coalition for Health Al encourages sharing best
practices. If regulatory issues (like patient privacy) can be managed with federated learning techniques, we could see global
health Al networks. The leading U.S. centers will participate in and possibly lead such networks, ensuring that Al models
benefit from multi-center knowledge and aren't just locally trained. This could improve generalizability and trust in Al, as
models won't be as narrow.

In conclusion, the hospitals and clinics highlighted in this report serve as models for the transformative
potential of Al in healthcare. They have already realized improvements in patient care outcomes, operational
efficiency, and provider workload by thoughtfully integrating Al across domains. Their experiences illuminate
both the rewards (saved lives, saved time, better patient engagement) and the requirements (strong
governance, training, iterative improvement) of embracing Al. As technology continues to advance, and as
evidence from these pioneers alleviates uncertainties, more health systems will follow suit. The future likely
holds a more Al-augmented healthcare system nation-wide — one in which mundane tasks are automated,
data is continuously leveraged for insight, and clinicians are supported by intelligent tools at every turn,
ultimately allowing them to focus on the empathetic, creative, and complex aspects of patient care that humans
perform best. The journey these leading institutions are on today is forging the path for this future of healthcare
delivered "smarter"” — achieving better outcomes and experiences for patients and providers alike, through the
power of responsible artificial intelligence.

Sources: Academic research and surveys on Al adoption; Becker's Hospital Review profiles of Al-leading health
systems; Official press releases and news from hospitals (Mayo Clinic, Cleveland Clinic [©]
beckershospitalreview.com, UW Health, etc.); American Medical Association News on Al outcomes |l ama-assn.org
I ama-assn.org; HIMSS/Medscape Al report 2024; Radiology and surgical Al reports (RSNA 2024 highlights ['°!
radiologybusiness.com); and other industry publications and whitepapers on healthcare Al trends [*?!
radiologybusiness.com. All information is up to date as of 2025 and reflects the current state of Al integration in
leading U.S. healthcare institutions.
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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 including Scilex Holding Company
(SCLX) and leading CROs across North America.

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
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