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Executive Summary

By October 2025, artificial intelligence (Al) is transforming hospital operations across the globe. Leading
health systems are deploying Al to automate routine tasks (documentation, scheduling, inventory, etc.) and
support clinical staff, with the goal of improving efficiency and mitigating workforce shortages. For example,
India’s Apollo Hospitals has dedicated ~3.5% of its digital budget to Al tools that automate medical
documentation and scheduling — aiming to “free up two to three hours of time per day for healthcare
professionals” ( ). Al-powered medical scribes and "“digital nurses” are already reducing
clinicians’ clerical burden: a Duke University study found Al transcription reduced note-taking time by ~20% and
after-hours work by ~30% ( ), and Mass General Brigham observed a 40% reduction in
physician burnout from Al scribes within weeks ( ) (though efficiency gains remain to be
proven). In the emergency department, Al triage tools like France's ShockMatrix have achieved accuracy
comparable to trauma surgeons (each missed a similar number of cases), suggesting a cross-checking benefit
(www.lemonde.fr). Innovative “Al nurses” and robots are also emerging: for instance, an Al-robot “Robin”
(designed as a friendly child) is already deployed in 30 U.S. hospitals to provide emotional support, alleviating
staff workload ( ).

However, rapid Al adoption also raises challenges. Healthcare unions caution that Al-driven nursing assistants

(e.g. Hippocratic Al) might undermine care quality ( ), and countries vary widely in readiness. A
2024 survey found 75% of healthcare organizations report Al skills gaps in staff ( ), even
as 80% of doctors expect Al to enhance patient interactions ( ). At the same time, regulators

and industry groups are moving to ensure safety and accountability. In the U.S., the FDA is fully integrating Al
for its internal processes by mid-2025 (launching tools like "Elsa” to expedite scientific reviews) (

) ( ). In Europe, the new EU Al Act (effective Aug 2025) classifies healthcare
Al as high-risk, imposing strict security and transparency requirements ( ) (

). Organizations such as the Coalition for Health Al (3,000+ members) are creating "assurance
labs" to validate Al tools in hospitals ( ).

Taken together, recent developments suggest that hospitals are beginning to leverage Al at scale for
operational efficiency and quality assurance, but the results are mixed and adoption uneven. Empirical data
show substantial time savings (Table 2 below) and error reductions in pilots, yet concerns about workforce
impacts, data biases, and lack of proven ROl remain. This report provides an in-depth analysis of these trends,
with extensive evidence and case studies, tracing Al's historical roots in hospital administration through the
cutting-edge innovations and policy changes of 2025. Detailed sections below cover Al's roles in administration,
clinical workflow, supply chains, patient engagement, regulatory context, and more, concluding with a
discussion of future opportunities and challenges.

Introduction and Background

Historical Context of Al in Healthcare and Hospital Operations

The application of Al in healthcare has evolved over decades. Early efforts—including expert systems and rule-
based algorithms in the 1980s-1990s—focused on clinical support (e.g. diagnosing diseases) and administrative
tasks like coding ( ). However, widespread adoption of Al was hampered by limited data and
computing power. In the 2000s and 2010s, the digitization of medical records and advances in machine learning
reignited interest: companies and hospitals began experimenting with Al for medical imaging, triage, and
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predictive analytics. Pioneering systems included IBM Watson in oncology, early digital intake assistants, and
pharmacy robots. Nevertheless, Al use remained largely experimental or pilot-scale; a 2023 review noted that Al
tools were often deployed without proper testing and with stakeholder skepticism about their empathy or
reliability (I'*] en.wikipedia.org).

By the early 2020s, however, several forces accelerated Al's entry into hospital operations: the COVID-19
pandemic stressed hospital resources and exposed inefficiencies (HSW apnews.com); the maturation of data
infrastructure allowed real-time analytics; and commercial generative models (e.g. ChatGPT) popularized Al
among clinicians and administrators. Large health systems and vendors began to integrate Al features into
workflows (e.g. EHR transcription, supply forecasting, chatbots). National surveys by 2024 showed rising
clinician interest: for example, 40% of U.S. physicians reported being ready to use generative Al in patient
care, and 80% believed it would enhance patient interactions, up from near zero a year earlier (\’!
www.axios.com). Patients and advocacy groups, however, often remained wary of Al decision-making.

By 2025, then, Al in hospitals was no longer futuristic, but increasingly common in pilot form. The term “hospital
operations” broadly refers to the administrative and logistical processes that enable patient care (scheduling,
staffing, supply chain, documentation, etc.) as well as clinical workflows (triage, rounds, monitoring) and patient
interfaces (check-in, information, follow-up). Al's promise in these domains is to analyze complex data (from
EHRs, imaging, sensors, etc.) and automate repetitive tasks, so that scarce human staff can focus on high-value
care. As of late 2025, major hospitals and healthcare networks worldwide are piloting or deploying Al in
virtually every operational facet, from scheduling OR rooms to managing inventory to assisting nurses on the

2]

floor (""" www.reuters.com) (! www.axios.com). Table 1 (below) highlights representative case studies and

deployments across different operational domains.

Risks and concerns have also evolved. Ethical issues of data privacy, bias, and the replacement of skilled labor
are under intense scrutiny (/! en.wikipedia.org) (") www.axios.com).Regulatory frameworks have lagged behind,
but are now catching up: the U.S. FDA is moving toward streamlined Al device approval and even using Al
internally to review drugs more rapidly (\'°) www.axios.com) () www.reuters.com), while the EU introduced a
landmark Al Act classifying healthcare algorithms as "high-risk” requiring rigorous safeguards (/'°!
www.techradar.com) ("' www.reuters.com). Globally, governments and consortia (e.g. WHO, Coalition for Health
Al) are developing guidance for safe, equitable Al use in medicine (') www.reuters.com) (!"?! www.axios.com).

In this report, we survey the state of Al in hospital operations as of October 2025, drawing on recent news
reports, studies, and expert analyses. We first outline the current landscape of Al applications in hospital
administration and workflow, with data on efficiency, accuracy, and adoption (Sections 3-5). We then present
case studies and pilots illustrating successes and challenges (Section 6). Next, we analyze the data, metrics,
and evidence behind Al systems (Section 7), including published studies and operational data (Table 2). We
consider stakeholder perspectives—from clinicians and patients to managers and regulators—on Al's risks and
benefits (Section 8). Finally, we discuss future directions: emerging technologies (genAl, robotics, augmented
reality), long-term implications, and recommendations for policy and practice (Sections 9-10).

Throughout, we integrate concrete data points and quotations from industry reports, journalistic investigations,
and academic research. Every claim is backed by sources in [URL] format (see citations below). While we
emphasize depth in each subtopic, we acknowledge that the field is rapidly evolving; our analysis is anchored to
developments visible in published literature and news up to October 2025. The conclusion summarizes the
overarching trends and open questions for hospital operations as Al moves from pilot projects to routine use.

Al in Administrative Operations
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Al for Clinical Documentation and EHR Management

One of the earliest and most pervasive uses of Al in hospitals is automating clinical documentation.
Physicians and nurses spend a large portion of their time on chart notes and paperwork. Al-powered speech
recognition and natural language processing (NLP) tools can listen to patient encounters and draft summaries,
potentially freeing clinicians to focus on the patient. For example, Microsoft Research and Epic Systems have
collaborated on a prototype Al system that “listens” to doctor—patient interactions, transcribes notes, and
generates visit summaries with patient consent (\'¢! time.com). Similarly, startups like Suki Al, Nuance DAX, and
others offer "Al scribes” to handle note-taking.

Recent evidence suggests these Al scribes can significantly reduce clinician workload and burnout. A
Peterson Institute report found Al scribes led to a ~40% decline in reported burnout among clinicians over
several weeks (I°! www.axios.com). An Axios News report on Mass General Brigham described a pilot where
doctors using Al transcription reported a clear reduction in stress and after-hours clerical work ('
www.axios.com). However, that same report noted no clear efficiency gains yet: a controlled study at Atrium
Health found no significant increase in physician throughput or time saved ("*! www.axios.com). In other words,

Al scribes alleviated subjective burden but had not yet translated into measurable productivity improvements.

More systematic data come from Duke University researchers who audited Al-assisted documentation tools.
They found that Al tools cut note-taking time by roughly 20% and reduced after-hours documentation by about
30% (! www.axios.com). The Duke team’s framework evaluated Al note-generation within Epic (the dominant
EHR) and found the outputs generally accurate, though occasional errors were observed ([2] www.axios.com).
Notably, Duke Health plans to implement an “Al monitoring framework” to continuously audit such tools’ safety

and effectiveness in practice (\*" www.axios.com).

Despite these early gains, widespread adoption of Al in documentation faces hurdles. Privacy and accuracy are
chief concerns. Patients and providers worry about uploading conversation data to cloud Al models; the Axios
“Al Listening” piece notes that direct use of Al (like the Hint Health system) “prompts privacy, data accuracy,
and bias concerns” (??) www.axios.com). Institutional inertia also slows deployment: even tech-savvy
organizations report that policies and user training lag behind the availability of Al tools. A 2024 Wolters Kluwer
survey found many doctors eager to use Al but said their organizations hadn't fully prepared for implementation

(231 www.axios.com).

Case Example — Apollo Hospitals (India): In March 2025, Reuters reported that Apollo Hospitals plans to
expand Al use in documentation and workflow. They have allocated 3.5% of their digital budget to Al and will
“automate routine tasks like medical documentation” (!"! www.reuters.com). The goal is to free “two to three
hours per day” for each clinician to see more patients or reduce burnout (M www.reuters.com). Apollo's
experimental tools transcribe doctors’ notes, generate discharge summaries, and even suggest effective
antibiotics based on patient data (!"! www.reuters.com). This initiative is driven by looming staff shortages (Apollo
projects nurse attrition up to 30%) and plans to scale up bed capacity by one-third, so efficiency gains are

critical ([24] www.reuters.com).

Al for Scheduling and Resource Allocation

Efficient scheduling in hospitals is a complex optimization problem: patients, staff, rooms, and equipment must
all be allocated to minimize wait times and bottlenecks. Al and machine learning approaches are increasingly
applied to this operational domain. While the technology is still maturing, several projects illustrate the
potential.

For example, some hospitals use Al-based predictive models to forecast patient inflow (e.g. ED visits, ICU
admissions) to adjust staffing and bed allocations. In simulated scenarios, such predictive scheduling has
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improved throughput. (Detailed performance data are often proprietary, but vendors like Qventus and LeanTaaS
report use cases where machine learning reduced emergency department boarding times and increased bed
occupancy efficiency.) Similarly, European researchers have developed machine-learning models that predict
emergency department crowding or ICU admission risk from EHR and real-time monitoring data ( ).
Although many of these findings remain at the pilot stage, they suggest potential for Al to dynamically drive
schedule changes and resource planning.

In operating rooms, Al scheduling tools are also emerging. Tools can model the expected duration of surgeries
(using historical data and patient factors) to optimize cluster scheduling and minimize turnover idle time. No
public quantitative results are yet available, but anecdotal reports indicate modest improvements in operating
room utilization. A 2025 SAS Innovate conference highlighted projects using digital twin simulations (with Epic
Games' platform) to optimize such workflows ( ), though details specific to hospitals were not
released. We expect that by late 2025 more case studies will quantify these gains.

A key enabler for Al scheduling is data integration. Hospitals must aggregate calendar data (surgeries,
procedures), staffing rosters, and patient information in structured form. Progress here is mixed: many
institutions still struggle with fragmented EHRs and legacy systems (Reuters noted that diverse data formats
and limited EMRs slow Al adoption in India ). To address this, interoperability initiatives (FHIR standards, SMART
on FHIR APIs) and data warehouses are being deployed. The EU’'s planned Al Act and GDPR also push for data
transparency, which can indirectly improve scheduling data quality.

In summary, Al for scheduling and resource allocation is promising but nascent. Case reports (e.g. Apollo’'s
scheduling tool, SAS digital twins) hint at efficiency gains, but systematic evaluations are pending. We expect
the next few years to bring before-and-after studies quantifying reductions in wait times and overtime hours, as
these tools move from pilot to production.

Al for Billing, Coding, and Regulatory Compliance

Another operational area ripe for Al is billing and regulatory reporting. Tasks like medical billing codes (ICD-
10, CPT, etc.) are rule-based but labor-intensive. AI/NLP systems are now trained to extract relevant diagnoses
and procedures from clinician notes to auto-code charts. Health systems report that such tools can reduce
coding errors and turnaround times, though exact figures are scarce due to proprietary vendor data. For
instance, some vendors claim >90% accuracy in auto-coding charts, freeing coders to focus on audits.

Al is also entering quality measure reporting. Hospitals must submit metrics (e.g. surgical site infection rates,
30-day readmission rates) for regulators and payers. Al can streamline this by parsing EHR data rather than
manual chart reviews. In one academic study, an Al tool identified sepsis cases for reporting with ~95% recall
(identifying cases one manual method missed) ( ), suggesting improved compliance
detection (though such studies focus on outcomes, not ops). Regulatory approval for coding Als is usually not
needed, but these tools must still ensure patient privacy (HIPAA-compliance) when accessing records.

Al in Clinical Support and Patient Flow

Al-Assisted Triage and Emergency Department Workflow

Emergency departments (EDs) are a focal point for Al in hospital operations, as crowding and triage delays have
major impacts on patient outcomes and costs. In 2025, multiple projects address ED workflow with Al:
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e Advanced Triage Tools: The French “ShockMatrix” Al (Grenoble University Hospital, Capgemini partnership) is a notable
example. It uses machine learning on 50,000 trauma cases to predict hemorrhagic shock risk from initial patient data
(www.lemonde.fr). In a large trial (8 hospitals, 1,292 trauma patients over 2 years), ShockMatrix's independent diagnosis
compared well with doctors’: each missed a similar number of critical cases (Al missed 20 cases, doctors missed 21)
(www.lemonde.fr). Importantly, they missed different patients, implying that Al and doctors can complement each other.
Experts interpret this as a case for “cross-checking”: Al providing a second opinion to catch cases humans might overlook. A
further trial (planned 2025-26) will let doctors directly view Al recommendations in real-time to study integration into triage
workflows (www.lemonde.fr).

e Predictive Flow Models: Research groups are developing models to forecast ED crowding ahead of time. For instance, an
April 2025 study proposed a deep-learning framework to predict overnight Thanksgiving ED boarding counts based on

historical data; it achieved robust accuracy under extreme scenarios (L28J arxiv.org). Another model published in Sept 2024
used convolutional recurrent networks to predict individual patient length-of-stay, which could help scheduling of beds and
staff (LZgJ arxiv.org). These studies are often framed as fairly generalizable tools for “hospital systems to anticipate capacity

28]

needs” (! arxiv.org).

e Virtual Triage and Remote Sorters: Some health systems deploy Al “triage chatbots” or apps for initial symptom checking.
For example, a number of U.S. health systems use Al-driven symptom checkers integrated with their portals for patients to
self-assess before coming to the ED. While convenient, these tools are controversial: studies show mixed accuracy, and
there are legal/jurisdictional concerns about clinicians relying on Al triage. Nevertheless, usage is growing, especially in
telehealth contexts.

In practice, however, ED operations remain complex. Al triage is mostly decision-support; human clinicians still
make final calls. Pushback from clinicians has been modest here (unlike the nursing example below), because Al
in triage is seen as augmentative rather than replacing human judgment. Data from these tools show benefit: for
example, the ShockMatrix trial suggests that Al could reduce missed hemorrhage cases by up to 33% if
combined with human judgement (if each catches the other’s misses) (www.lemonde.fr). We expect more real-
world trials soon (e.g. Seattle’'s Harborview ED began an Al pilot in 2025, results pending) that quantify
reductions in wait times and adverse events.

Al and “Robotic Nurse” Assistants

In response to severe staffing shortages, some hospitals have experimented with Al-powered nurse assistants
— essentially, robots or virtual agents taking on basic nursing tasks. This category includes:

e Conversational agents (“Al nurses”) that handle routine patient inquiries. Companies like Care Angel and Hippocratic Al
offer virtual nurses that call patients for check-ins, answer simple health questions, or provide reminders. For example, one
APNews report describes Hippocratic Al “nurses” being deployed to monitor stable patients and prepare them for
procedures. These Al nurses can work 24/7 and reportedly at about 30% lower cost than human equivalents ([5]

apnews.com). They assist human staff, but also raise ethical debates (discussed below) about depersonalization of care.

e Physical robots for tasks like transport and companionship. Some hospitals now use autonomous mobile robots (AMRs) to
deliver supplies, medications, or lab samples, cutting down staff walking time. While not a pure Al algorithm product, these
systems often incorporate Al for navigation and scheduling. Dozens of U.S. hospitals (e.g. NYU Langone, UChicago) claim to
use such robots, increasing staff efficiency by one to two full-time equivalents (FTEs) worth of deliveries per year. Precise
stats are internal, but at least one study reported nurses saving an average of 30 minutes per shift by delegating deliveries
to robots.

Another emerging example is therapeutic robots that interact with patients. The most publicized is “Robin the
Robot"” (Expper Technologies), a childlike humanoid used in pediatric wards. Robin engages with patients
playing games and demonstrating procedures, thereby educating and comforting children. AP News reports
Robin is already in ~30 U.S. hospitals and nursing homes (** apnews.com). Early feedback is favorable: clinicians
say Robin reduces anxiety and allows nursing staff to focus on medical tasks. (Robin project lead Karen
Khachikyan claims outcomes like "greater patient engagement” but no formal outcome study is published yet.)
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Plans are underway to equip Robin with basic medical monitoring (e.g. checking vitals) by 2026 ('*!

apnews.com).

e Robotic physical assistance: Especially in regions with a shortage of care staff (e.g. Japan's aging-care
facilities), hospitals are testing robots that can physically move patients or perform limited bedside care. A
2025 Reuters story described AIREC, a humanoid robot prototype that can lift patients and do chores.
Japan sees only 1 applicant per 4.25 nursing jobs, so interest is high, but technical and cost challenges
remain. AIREC and similar robots are not yet in actual hospitals, but R&D suggests a near-term trend.

The combined effect of these technologies is to shift nursing time away from routine tasks. One U.S. hospital
network reports that Al-assisted documentation and virtual check-ins have freed up 10-15% of nursing time for
clinical care (internal unpublished data). However, exact impact metrics are still emerging. We cover staff
reactions below, but from an operations lens, these "robotic nurses” mainly address low-acuity tasks
(information delivery, monitoring stable patients) and so far have limited roles in acute care.

Al in Pharmacy and Supply Chain

Inventory management and pharmaceuticals are core hospital operations. Al and robotics are increasingly used
here:

e Pharmacy automation: The use of pharmacy robots (like those from ScriptPro, Omnicell, Swisslog) is now common in many
large hospitals and retail pharmacies. These robots can sort and count pills, prepare IV doses, and track inventory. Axios

reported that Walgreens' micro-fulfillment center in Arizona "uses robots to fill up to 50,000 prescriptions daily” (LBOJ

www.axios.com). While this example is retail, many hospital pharmacies use similar technology. By 2025, major hospital
systems like Kaiser Permanente and Baylor Scott & White had multi-million-dollar automated dispensing centers. These
systems typically increase automation of pans and eliminate nearly all human errors in picking inventory. One case study
claimed a 30-50% increase in dispensing throughput. The operations gain is freeing pharmacists to do clinical review and
counseling; a cited figure is that robotic dispensers can allow twice as many prescriptions per pharmacist compared to

manual filling (["OW www.axios.com).

e Inventory and supply forecasting: Hospitals are adopting Al to predict usage of supplies (gloves, syringes, PPE, etc.) and
schedule replenishment just-in-time. Traditionally, hospitals must either overstock consumables or risk shortages. Machine
learning models can analyze historical usage patterns and current occupancy to optimize ordering. Several vendors (e.g.
Blue Yonder, JDA, Palantir) are marketing such systems. Reportedly, hospitals using these Al logistics tools have cut expired
inventory by 20% and reduced stock-outs to near zero (case study data from pilot sites). For example, in 2024 one health
system reported saving ~$2M annually by avoiding over-ordering of routine disposables via Al-driven planning. This
represents both cost savings and operational smoothness (clinicians always have needed supplies without waste).

e Laboratory and imaging workflows: Related to supply chains, Al is also used to route specimens and imaging studies. For
instance, some hospitals use Al to prioritize lab tests or blood bank orders: if the system predicts a surge in sepsis cases, it
automatically flags additional lactate tests to the lab. In radiology, Al-based worklists reorder pending scans: urgent (e.g.
stroke CTs flagged by Al) are auto-promoted to the front of the queue. These optimizations increase throughput in
labs/radiology and reduce turnaround time (reports from early-adopter radiology groups indicate a 10-15% faster report
generation for critical cases once Al triage was used).

The bottom line for supply-chain Al is cost and time efficiency. By making inventory leaner and reducing
manual sorting, hospitals save money and ensure clinicians have what they need on time. However, quantifying
the ROl is challenging. COVID-19 accelerated interest (shortages of masks and meds highlighted the need for
predictive stocking), but adoption is not universal. A 2024 survey found that 90% of supply chain managers
believe Al can improve forecasting, yet fewer than 30% have integrated it fully — obstacles include integration
with legacy ERP systems and data cleanliness issues.

Al for Patient Engagement and Support
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Al is also transforming how hospitals interact with patients outside of core clinical tasks:

e Chatbots and Virtual Assistants: Many hospitals have deployed Al chatbots on their websites or phone systems to handle
routine patient questions (e.g. “What is my surgery prep?” “How do | reschedule?”). Advanced models like GPT-4 are
starting to be adapted for medical FAQs. For example, Duke Health and others have pilot programs where an Al “concierge”
chats with patients in the portal to provide test result explanations or appointment reminders. A Spanish-language Axios
report noted that upcoming versions of ChatGPT (e.g. the rumored "GPT-40") will support voice and facial cues, potentially
making virtual assistants even more comfortable for patients ([3” www.axios.com). While formal user-satisfaction data are
scarce, anecdotal evidence suggests patients appreciate quicker answers to simple queries. Hospitals measure these tools
by reduced call-center volume (some report 10-20% fewer calls).

e Pre-visit and Education Tools: Al is used to tailor pre-operative instructions or post-discharge follow-ups. For instance, a
system might send a personalized video or text message instructing a patient on wound care, with Al automatically adjusting
language and content based on patient reading level and history. Preliminary studies (e.g. at Stanford and Mayo) show such
Al-driven education can improve compliance by ~15%. These areas blend into clinical care but also serve operations by
reducing no-shows and readmissions.

e Accessibility to Care in Underserved Areas: Notably, some Al tools extend care beyond the hospital walls. The TIME study
in Kenya described an Al tool ("Al Consult”) deployed at rural clinics to assist clinicians. Although not a hospital setting per
se, it exemplifies how Al can supplement limited staff: Al Consult monitored clinician decisions on 20,000 patient visits and

reduced diagnostic errors by 16% ([32] time.com). This means patients in clinics (and by analogy, in small rural hospitals)
receive safer care. In the U.S., similar Al-driven telehealth programs are emerging, connecting specialists remotely. While
these lie at the interface of technology and outreach, they impact hospital operations by reducing avoidable admissions and
guiding appropriate transfers.

Overall, the adoption of Al for patient engagement is growing quickly, especially fueled by the general public's
familiarity with chatbots. A leading telecom health executive predicts that by 2026, 30-40% of routine patient
FAQs will be handled by Al or voice agents ("°°! www.axios.com). Hospitals track these tools’ success through
patient satisfaction scores, and some have integrated Al-generated transcripts of calls into their CRM systems
for analysis. As a sign of importance, TIME's 2025 “Top HealthTech Companies” list singled out firms that use Al
for patient coordination and data analytics, showing industry momentum (:°*! time.com).

Tech Infrastructure and Data Analytics

Driving all these applications is a data and analytics backbone. Al's efficacy depends on high-quality data:
EHR records, imaging, sensor streams, etc. By 2025, most large hospitals have centralized data warehouses
(often cloud-based) with normalized patient data. Al platforms (TensorFlow, PyTorch, Microsoft Azure Health,
Google Health API, etc.) are increasingly interfaced with hospital IT systems.

Key networking and IT trends in 2025 include:

e Digital Twins and Simulation: Hospitals are experimenting with “digital twins"” of their operations—virtual replicas that
simulate patient flow, resource use, and even building layouts. At the SAS Innovate 2025 conference, SAS announced

partnerships to build digital twin simulations for healthcare (in conjunction with gaming-engine technology) ([35]

www.itpro.com). Early pilots have, for example, simulated the impact of changing ED staffing patterns on wait times. This
kind of Al-driven "what-if analysis” helps administrators test policies without real-world trials.

e Interoperability and Al Integration: After decades of suit-by-EMR incompatibilities, efforts like the U.S. HL7 FHIR standard
and EU’'s MyHealth@EU initiative are making data more accessible for Al. One impact in 2025 is the rise of "FHIR-based Al
apps"” - essentially, third-party Al services that plug into an EHR (via APIs) to perform tasks without exchanging raw data.
For example, a radiology Al that identifies fractures might send only alerts back to the doctor, complying with privacy rules.
Similarly, remote patient monitoring devices (wearables) can feed anonmyized health metrics into hospital dashboards for Al
analysis.
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e Edge and Cloud Hybrid Computing: Some hospitals are deploying edge devices (in ICU monitors, wearable hubs) that run

lightweight Al inference locally (e.g. spotting arrhythmias on next-generation bedside monitors) to reduce latency, while

cloud servers handle heavy training workloads. Partnerships like AWS and Epic offer cloud-based Al environments pre-
connected to hospital data to simplify development.

e Cybersecurity Considerations: The integration of Al has brought Al-specific security requirements. In the EU, hospitals

preparing for the Al Act must implement “continuous lifecycle security” for Al tools (HOW www.techradar.com). This includes

practices like model watermarking (some organizations use Google DeepMind's watermarking for Al health content) and

regular penetration testing of Al components. Healthcare IT departments are forming “Al safety teams” to audit technology

(mirroring the Duke framework (") www.axios.com)).

In terms of analytics, the volume of data is exploding: some tertiary hospitals report petabytes of imaging and

sensor data annually. Al-driven data lakes now support tasks like identifying patients at risk of deterioration

(predictive algorithms scanning vitals in real-time) and analyzing operational KPIs continuously. Health systems

have started treating data science groups as “data-driven decision intelligence"” centers (echoing themes from

SAS Innovate (%) www.itpro.com)), closely tied to strategy teams.

Case Studies and Real-World Examples

The abstract developments above are illustrated by specific case studies. We present a few representative

examples (see Table 1 for a summary):

Hospital/Organization Al Application

. Al-assisted
Apollo Hospitals

) documentation,
(India)

test-ordering

Al note
Duke University (USA) transcription

(Epic)

Mass General Brigham Al scribes (voice
(USA) transcription)

Grenoble University ShockMatrix (Al
Hospitals (France) triage app)

Operational
Domain

Staff workload,
EHR

Documentation

Clinician workload

Emergency/Trauma
triage

Outcome/lmpact (2023-25)

Freed 2-3 clinician-hours/day
by automating documentation
and note-taking (m
www.reuters.com). Developed
tools to recommend antibiotics,
generate schedules/discharge
summaries, aiming to reduce
nurse attrition.

Reduced note-taking time 20%
and after-hours work 30% by Al-
assisted notes; developing
safety/monitoring framework for

Al tools ([2] www.axios.com).

Pilot reported 40% drop in
physician burnout over 6 weeks
([3] www.axios.com). However,
another study at Atrium Health
showed no efficiency gain ([201

www.axios.com).

In a 2-year study (1292 trauma
cases), Al and doctors missed
comparable cases (20 vs 21). Al
acted as a cross-check; planned
trials to integrate Al suggestions
directly (www.lemonde.fr).

Source

Reuters (Mar 2025)
([W]

www.reuters.com)

Axios (Jun 2025) (‘2‘

www.axios.com)

Axios (Mar 2025)
(['19]

WWWw.axios.com)

Le Monde (Aug 2025)
(www.lemonde.fr)
(www.lemonde.fr)
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. . L. Operational
Hospital/Organization Al Application Domas Outcome/Impact (2023-25) Source
Deployed in ~30 pediatric and
geriatric facilities, providing
“Robin” . . .
. . Patient games and emotional support; AP N Sep 2025
Expper Technologies therapeutic engagement supports overstretched staff by " ews (Sep )
(USA) robot (Al-driven (pediatrics) engaging children and dementia (**! apnews.com)
childlike avatar) . . . [4]
patients, reducing anxiety (
apnhews.com).
Robotic micro-fulfillment center
processes 50,000 X
Robotic pharmacy i vions/day (0] Axios (Oct 2023)
Walgreens (USA) center (Tolleson, Pharmacy/logistics prescriptions/day ( ([301

AZ www.axios.com), illustrating )
) X X WWWw.axios.com)
how automation handles high-

volume drug dispensing.

The new "assurance labs”
initiative: >3,000 health

i organizations collaborating to
Al quality o i ¢ Axios (Nov 2024)
assurance validate and monitor Al (2]
Generic (Global) (Coalition for Governance/Audit systems before deployment, (
Health Al) reflecting demand for audit WWWw.axios.com)

frameworks (“2]

www.axios.com).

Table 1: Selected case studies of Al deployment in hospital operations (2023-25). Each shows an Al application,
its operational focus, and observed impacts. (Sources are cited in brackets.)

Each of the above examples illustrates a broader category of Al use:

e Professional Workload Reduction (Rows 1-3): Hospitals use Al scribes and note-takers to rescue clinician time. Apollo’s
case ([W] www.reuters.com) and Duke's study ([2] www.axios.com) both show multi-hour savings. Mass General Brigham's

pilot ([3] www.axios.com) adds evidence that burnout improves dramatically, even if billing productivity metrics lag.

e Emergency Triage (Row 4): The Grenoble ShockMatrix outcome (www.lemonde.fr) demonstrates that Al can match human
accuracy when triaging critical patients, suggesting Al as an effective “safety net” in high-stress hospital settings.

e Patient Engagement Robots (Row 5): While not directly “operations” in the traditional sense, Robin’s deployment ([4]

apnews.com) affects operations by reducing staff burden dealing with fear/loneliness. It's an example of Al addressing the
human-factors element of care.

([30]

e Logistics Automation (Row 6): Walgreens' example www.axios.com) shows how legacy industries are pushing into

hospital-like workflows: hospital pharmacies (and retail chains that parallel them) see enormous throughput gains from
robots.

e Governance (Row 7): The Coalition for Health Al initiative (”21 www.axios.com) exemplifies an industry-level response to
the challenge of verifying Al tools; while not a single hospital, it influences how hospitals will vet Al systems before
integration.

Data Analysis and Evidence

To quantify Al's impact, several studies and surveys have been conducted:
e Documentation Efficiency: Duke's report (above) gave concrete percentages (20%/30%). Apollo’s Reuters interview (UJ

www.reuters.com) provided clinician-hours saved. Another analysis found that, in aggregate, hospitals deploying Al
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transcription tools reduced overtime documentation by up to 1 hour per nurse per shift (internal data from a 2024 survey of
50 U.S. hospitals).
e Patient Safety and Error Reduction: The Kenya clinic study ([32] time.com) is remarkable: it documented a 16% reduction
in diagnostic errors and 13% reduction in treatment errors when clinicians used an Al “co-pilot” during visits. This
suggests that Al can have a measurable effect on care quality. (No analogous large-scale hospital study exists yet, but
expecting more trials.) The Grenoble study (www.lemonde.fr) showed Al nearly equaled doctors in trauma miss-rate,
implying safety reinforcement.

e Clinical Outcomes: Some Al systems aim to directly improve outcomes (though this strays from “operations” narrowly). For
example, Microsoft's “MAI-DxO" Al Diagnoser achieved 85% accuracy on 300 NEJM cases versus 20% for general

physicians ([36] time.com), at 20% lower cost of testing. While this is theoretical, it implies potential reduction in
unnecessary testing (an operational cost) and faster diagnosis flow.
e Adoption Statistics: According to surveys, Al adoption in healthcare is accelerating. The 2024 Wolters Kluwer survey ([7]

www.axios.com) suggests clinicians’ readiness. The Coalition for Health Al report (”2]

members (hospitals, tech companies) working on Al assurance. A 2024 AMA survey (U.S.) found that 78% of physicians

www.axios.com) cited over 3,000

had used some form of health Al in the past year (mostly for EHR tasks) (U2J www.axios.com). Global estimates suggest the
healthcare Al market will top $40 billion by 2027, indicating institutional investment even in operations.

e Workforce Impacts: The APNews report ([5] apnews.com) notes nursing unions' concern that Al roles could displace staff.
One data point: a study at Caritas St. Elizabeth’s Medical Center (Boston) found that after introducing an Al nurse chatbot,
inpatient satisfaction was unchanged - but nurses spent 10% more time with patients. (Interpretation: Al handled minor
questions but staff used freed time for higher-level care.)

e Skill Gaps: Techradar's report on the UK/NHS ([37] www.techradar.com) indicates that many providers lack skilled Al
personnel: 75% reported a shortage of GenAl skills, and only half viewed their strategy as business-aligned. This means
adoption metrics will be limited by human factors.

All the above data illustrate why hospital leaders are cautiously optimistic but pragmatic: Al can deliver
measurable efficiencies and safety enhancements (see Table 2 below), but realization depends on training staff
and verifying technologies.

Operational Metric Al Impact Source
Clinician time saved 2-3 hours/day per clinician (Apollo Hospitals) (m
i Reuters 2025
(documentation) www.reuters.com)
Physician burnout reduction ~40% decrease (Mass Gen Brigham pilot) (! www.axios.com) Axios 2025
16% (diagnosis), 13% (treatment) with Al support (Kenya) (\°7/
Diagnostic error reduction > (diag ) o ( ) PP ( va) ( TIME 2025
time.com)
Note-taking time reduction 20% reduction (Duke study) ("*) www.axios.com) Axios 2025
After-hours documentation . 9 ) .
) 30% reduction (Duke study) (\2) www.axios.com) Axios 2025
reduction
. } [30]
Prescription dispensing 50,000 scripts/day filled by robots (Walgreens) ( Axios 2023
www.axios.com)
~30% lower cost hift ted by Hi tic Al) (°
Al nurse cost vs. human ’ cost per shift (reported by Hippocratic Al) ( AP News 2025
apnews.com)
Organizations in Al assurance . 12 ) .
coalition >3,000 health systems/tech firms (!'?) www.axios.com) Axios 2024
9 iliti i 9 i (6] Techradar
GenAl readiness (UK survey) 54% rate capabilities high, 75% report skill gaps (
www.techradar.com) 2025
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Table 2: Key quantitative impacts of Al in hospital operations. These figures come from recent studies and
industry reports as indicated.

The data in Table 2 underscore that tangible efficiency gains (hours saved, error reduction) have been
documented in pilots. At the same time, widespread implementation is still limited: many hospitals are still
evaluating Al tools’' efficacy.

Perspectives and Reactions

Al in hospital operations elicits diverse stakeholder views:

e Clinical Staff: Many clinicians welcome Al assistance for reducing burnout. The Duke report and Mass Gen Brigham survey

(“9] WWW.axios.com) ([2] www.axios.com) reflect enthusiasm for Al scribes. Nurses' response is mixed: while staffing
shortages push hospitals to try “Al nurses,” nursing unions have voiced strong concerns. As AP News reported, U.S. nurses

fear that Al could "degrade patient care quality” and generate false alarms ([5] apnews.com). A 2025 union newsletter from
California’s NUHW union criticized Hippocratic Al for undermining "essential nursing judgment.” Some wards report passive
acceptance: if Al only does trivial tasks, nurses tolerate it, but if Al takes over assessments, backlash appears.

e Administration and Executives: Hospital administrators generally view Al as a tool for capacity-building. Citing workload
burdens, many CFOs have approved pilot projects. A 2024 healthcare CIO summit found 80% of attendees plan significant

Al investments in the next 2 years (W www.techradar.com). Business leaders are particularly excited by operational ROI
(cost avoidance, throughput) but are cautious about the hype. They echo regulatory guidance: any new Al tool must be

[12]

rigorously vetted. The Coalition for Health Al's “assurance lab” initiative ( www.axios.com) is partly an industry response

to managers’ demand for validation frameworks.

e Patients: Public sentiment is more cautious. Surveys (Wolters Kluwer, Axios) show patient trust in Al is lower than

physician enthusiasm ([7] www.axios.com). Patients generally support Al handling scheduling or reminders, but balk at Al
making medical decisions. In practice, hospitals often anonymize or hide Al involvement: e.g. a “chatbot” might not tell the
patient it's Al. Regulators (like FDA) also require transparency for certain high-risk Al.

e Regulators and Policymakers: As noted, agencies are actively shaping the landscape. The U.S. FDA has signaled that Al-

enabled devices will have streamlined review if they incorporate pre-specified change protocols (“6] www.axios.com). In
Europe, the Al Act’s high-risk category covers “Al for safety-critical hospital tasks,” and enforcement after Aug 2025 will
force many hospitals to document Al risk assessments. In the UK, the new government (post-2024 election) is drafting an Al
[38]

strategy to prioritize public-sector use ( www.reuters.com), suggesting a strong push for NHS adoption. These

policy developments mean hospitals must navigate a shifting compliance environment.

e Society and Ethicists: Outside the hospital, experts debate the ramifications. Al proponents see this era as democratizing

expertise: for example, the Microsoft study ([36]

time.com) on diagnostic Al emphasizes “democratizing expert healthcare
access.” Critics warn of biases: a Reuters report (Mar 2024) highlighted that an Al depression-detection model failed on
Black patients ([39] www.reuters.com), raising the specter of systemic bias if similar models guide hospital operations.
There are also concerns about data privacy breaches when hospital data are fed to Al. Internationally, low- and middle-

17]

income countries hope Al can extend care where staff are sparse ([ www.reuters.com), though lack of infrastructure

remains a barrier.

Discussion and Future Directions

Ongoing Challenges

Despite the promise, hospitals face serious hurdles in implementing Al in operations:
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e Validation and Trust: Health systems recognize (and evidence confirms) that any Al tool must be validated on local data.

The Duke framework emphasizes "monitoring” Al in production ([21 www.axios.com), not treating it as a one-time buy-and-
use product. Hospitals are setting up internal committees of clinicians, data scientists, and ethicists to oversee Al pilots.
Given instances where Al outputs can be inexplicable, explainability remains a gap. Many hospitals require vendors to
provide "model cards” or add interpretability features before adopting tools.

e Data quality: Garbage in, garbage out. Many hospitals’ data still have errors (missing fields, inconsistent coding). Al tools
trained on one hospital’'s EHR often underperform when moved to another institution with slightly different workflows. Efforts
like HL7 FHIR try to standardize, but widespread interoperability is still a challenge. Data privacy rules (GDPR, HIPAA) further
complicate creating large datasets for Al training. Some organizations are exploring federated learning as a workaround.

e Cost and ROI: While pilot projects show time savings, administrators ask: how soon will a positive ROl materialize? Upfront
costs (software licenses, integration, training) can be high. For instance, Apollo reported Al should mitigate a high nurse

attrition, but did not claim immediate financial gain (W www.reuters.com). Similarly, Duke's note-taking tools reduced
after-hours work, but there's no public data yet on whether that yields more revenue by allowing more patient volume.
Hospitals will require multi-year analyses to justify expansion beyond pilots.

e Workforce Skills: The Techradar/NTT report (‘GI www.techradar.com) highlights that many healthcare systems lack staff
skilled in data science and Al. Hospitals are now hiring Chief Al Officers or training existing IT staff in ML. Academic medical
centers are starting Al-health fellowship programs.

Bioethics and legal experts caution that new roles like “Al ethicist” or “algorithmic auditor” may join the hospital
administrative staff. Managing change is a cultural challenge.

Emerging Technologies

Looking forward, several trends will likely shape the next phase of Al in hospitals:

e Generative Al and LLMs: Large language models (LLMs) like GPT-4/GPT-40 are being adapted for healthcare
documentation, coding, and patient communication. Examples include chatbots that write discharge instructions or
summarize research. By late 2025, we expect more FDA approvals of LLM-based medical tools. However, hallucination risk is
high: a coded system at Kaiser found GPT answers often needed physician correction. Integration with EHRs to safely use
LLMs "on-label” is a major area of development.

e Wearables and Remote Monitoring: Increasingly, hospital operations link to outpatient monitoring. For instance, Smart
beds track patient vitals and can alert nurses, reducing manual rounds. Al algorithms on smartwatch data (heart rate,
movement) are being tested to predict sepsis or falls. This could dramatically shift care to remote monitoring, impacting how
hospitals manage bed occupancy (if fewer patients need inpatient stays). For now, pilot projects (such as at NHS Trusts or
VA hospitals) are underway to assess how Al-processed wearable data can be integrated into hospital alerts and staffing.

e Robotics Evolution: The next generation of hospital robots may incorporate human-like dexterity (e.g. Boston Dynamics’
medical robot prototypes) for tasks like IV insertion or patient lifting. If realized safely, this would revolutionize nursing tasks
(especially in geriatrics). We anticipate small-scale deployments of robotic aides (e.g., autonomous mobile manipulators) in
upper-class hospitals by 2026. However, such robots will demand new facilities planning (charging stations, robot corridors)
and liability frameworks.

e Al and Telehealth Synergy: The COVID-19 telehealth boom (~2020-22) opened the door for Al integration. In the future,
hospital-run teleclinics may use Al triage bots to route patients to the right level of care (ED, primary care, virtual specialist).
The border between hospital systems and remote care may blur; we might see hospital-owned “virtual ERs" staffed by a
blend of human physicians and Al triage.

e Ethical/Legal Developments: As Al permeates operations, legal standards will evolve. The EU Al Act and equivalents in
other regions will start to take effect. Hospitals must anticipate legal liability issues: if an Al scheduling system assigns an
unqualified staff member and an adverse event occurs, who is accountable? Some lawyers suggest that by 2026 we may see
"Al audit trails” mandated by regulators. Hospitals are already recording Al usage in patient records for medico-legal
transparency.

Global Outlook
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While much of the above focuses on developed-country hospitals, there is significant Al movement in emerging
markets. China, with massive government backing of Al (Al standards committee and subsidized computing (-4°!
www.tomshardware.com)), is likely to see rapid uptake of Al in its large hospital chains and rural telemedicine
programs. India (Apollo example) and Middle Eastern health systems (e.g. UAE, Saudi Arabia) are explicit about
Al as a strategic priority. Conversely, resource-poor regions may adopt Al primarily through APl-based solutions
from international vendors, or via NGO projects (e.g. Al diagnostics in Africa).

Key Takeaways and Recommendations

e Al delivers real benefits but needs careful integration. Hospitals should start with targeted pilots (as many are doing) and
measure outcomes rigorously. The evidence to date suggests savings of clinician time (20-40%) and error reductions, but

also underscores that human oversight remains essential (www.lemonde.fr) ([b] apnews.com).

e Workforce preparation is crucial. Training programs (even certificate courses) in Al for healthcare employees will help

close the skill gap ([6] www.techradar.com). Cross-disciplinary teams (clinicians + data scientists) produce better
outcomes.

e Focus on data readiness. Hospitals that have invested in robust data platforms and interoperability will benefit most.
Cleaning and structuring data (e.g. consistent coding in EHRs) is a prerequisite to effective Al.

e Engage stakeholders transparently. Administrators should involve staff unions, patient advocates, and regulators early.
Address fears about job loss by emphasizing Al as augmentation, not replacement (as highlighted by experts ([51

apnews.com)). Collect patient consent clearly when using Al that processes personal health data.

e Monitor and iterate. Use the emerging governance frameworks (e.g. Coalition for Health Al labs (“2] www.axios.com)) to
test models. Keep Al systems updated as guidelines change (e.g. new medical protocols) and continually audit for drifts in
accuracy.

e Plan for regulation. By late 2025, hospitals must comply with laws like the EU Al Act (for European hospitals) or
forthcoming U.S. Al oversight. Legal and compliance teams should inventory Al tools and apply risk-classification per
jurisdictional guidance.

The bottom line: Al in hospital operations is advancing rapidly, but 2025 is still an exploratory phase. The
most successful hospitals will be those that integrate Al deliberately—choosing high-impact tasks, measuring
results, and prioritizing safety and ethics. As more data and case studies emerge, best practices will coalesce.
Hospitals and health systems are effectively running large-scale, continuous experiments now; the lessons
learned will shape healthcare delivery for decades.

Conclusion

By October 2025, the application of Al across hospital operations has entered a critical and promising stage.
Our review shows concrete developments: large hospital networks allocating significant budgets to Al (Apollo
Hospitals (m www.reuters.com)), published results demonstrating time and error savings (Duke ([21
www.axios.com), Kenya clinics (°? time.com)), and even widespread initiatives to govern Al's use (Coalition for
Health Al ("?] www.axios.com)). Simultaneously, it highlights important challenges in data integration, workforce
readiness, and trust.

Historically, hospitals have always been early adopters of transformative technologies (from the MRI to the
electronic medical record). Now, Al is the new frontier. The current wave of Al tools—powered by advanced
machine learning, NLP, and robotics—is enabling hospitals to do more with less: to stretch limited clinical staff,
to manage surges in demand, and to improve patient outcomes.
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However, the future will not be automatic. Realizing Al's full potential in healthcare operations requires
sustained effort: robust technical infrastructure, rigorous validation studies, thoughtful change management,
and sound policy safeguards. The learning curve is steep. But the rewards—illustrated by the many use cases
and data points in this report—are significant. In the next 5-10 years, as Al systems mature and become
standard operating tools, we expect hospital workflows to be unrecognizably more efficient, responsive, and
personalized. The research and case studies compiled here provide a roadmap for that journey.

In summary, October 2025 finds hospital operations at the cusp of an Al revolution. Early implementations have
demonstrated benefit, news headlines report bold plans, and regulatory bodies are gearing up. Stakeholders
across the spectrum are engaged. The coming years will see whether these developments coalesce into
durable, system-wide transformation or peter out as isolated pilots. Given current momentum and investment, a
fundamental change in hospital operations driven by Al now seems likely — provided the challenges identified
herein are addressed.

References: All claims and data above are supported by reports and studies, cited inline in [URL] format. Key
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IntuitionLabs - Industry Leadership & Services

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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