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Foreword

Artificial intelligence (Al) continues to advance by leaps and

bounds, delivering breathtaking capabilities once thought
to be far off in the future. With a remarkable capacity

to understand complex inputs and generate valuable
outputs—and the rapidly emerging ability to execute real-
world actions—Al is opening the door to innovations and
new ways of working that were almost unthinkable just a
few years ago.

As the Al landscape evolves, so does this compendium.
Our latest edition features 86 of the most compelling use

cases for Al across six major industries:

Consumer

Energy, Resources & Industrials

) © ©

i Financial Services

Government & Public Services

Life Sciences & Health Care

D 6 O (

¥ Technology, Media & Telecommunications

For each of these industries, we explore innovative uses
for Al that can address enterprise challenges in new

ways, expand and improve capabilities in every business
function, and deliver advantages in efficiency, speed, scale,
and capacity. To provide further context and clarity, each
case specifies the primary business function it supports

and whether agentic Al is used. These labels are presented

for informational purposes, helping you quickly grasp the
intention and scope of each case.

Of course, every powerful tool presents potential risks,
and Al is no exception. To help you better understand
and manage the risks associated with Al, we use
Deloitte’s Trustworthy Al" framework throughout this
compendium to illuminate factors that contribute

to trust and ethics in Al deployments, and to offer
practical steps for strengthening governance and risk
mitigation. The specific objective of our Trustworthy Al"
framework is to help organizations create Al systems

Global Head of Generative Al
Deloitte Consulting LLP

Global Deloitte Al Institute Leader
Deloitte Consulting LLP

that are (1) fair and impartial, (2) robust and reliable,
(3) transparent and explainable, (4) safe and secure,
(5) responsible and accountable, and (6) private.

Given Al's rapidly expanding scope and reach, this
compendium offers just a glimpse of what the
technology can do. Our goal is to convey what Al is
currently capable of, and even more important, to inspire
the next wave of Al-driven innovation. As Al technology
continues to improve and organizations increasingly
embrace it, we anticipate even more impressive and
compelling use cases in the future—including those that
have yet to be imagined.

We hope the use cases highlighted here will spark new
ideas, provide a foundation for successful deployments,
and set organizations on a path to harness the maximum
value from this powerful new technology.

US Head of Al
Deloitte Consulting LLP
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The Life Sciences
& Health Care Al Dossier

Al is accelerating transformation across

life sciences and health care—sectors
where precision, timeliness, and trust
can mean the difference between

life and death. From research labs to
hospital wards, Al is enabling faster
discovery, more targeted treatments,
and more efficient delivery of care.
With growing volumes of clinical,
genomic, and real-world data, Al is
helping organizations extract insights
at a speed and scale that traditional
methods cannot match.

Note: The tags below each use case indicate its primary
business function and whether Agentic Al is used.

In life sciences, Al is streamlining drug
discovery and development—helping
to identify promising new molecules,
optimizing clinical trial design, and
identifying patient cohorts for precision
therapies. Al is also being used to
automate regulatory compliance and
to optimize supply chain performance
through improved supply and demand
forecasting.

In health care, Al is improving diagnostic
accuracy, personalizing treatment
pathways, and easing administrative
burdens. Increasingly, agentic Al is
automating complex workflows—
supporting clinical decision-making,
coding and billing, and even orchestrating
elements of care delivery with minimal
human intervention.

Primary business function

Agentic Al

As the technology matures, Al will not just
enhance isolated functions—it will likely
become integral to advancing scientific
discovery, improving population health,
and building more resilient, responsive
health systems with ongoing human
oversight. And Al's capabilities will only
improve in the future.

That said, the use of Al in regulated, high-
stakes environments demands rigorous
validation, explainability, and alignment

with ethical standards. Data privacy, equity

in outcomes, and trust in automation
are paramount. To succeed, companies
will need to effectively integrate Al within
existing care and research frameworks
while navigating evolving regulatory
requirements and public expectations.
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|_AI is helping _|
organizations
extract insights at a
speed and scale that
traditional methods
cannot match. _I
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Multi-modal diagnosis and
clinical decision support

Collaborating across data types to improve diagnostic accuracy

Agentic Al systems can act as a clinical co-pilot, with specialized agents analyzing
different data sources—such as imaging, lab results, and patient records—and then
combining insights to support more accurate and timely diagnoses.

ISSUE/OPPORTUNITY

Diagnosing complex conditions often
requires synthesizing data from multiple
modalities: radiology scans, lab tests,
patient histories, genetic profiles, and
physician notes. This process traditionally
depends on coordination across multiple
human specialists, each interpreting

one slice of the evidence. Limited time,
high patient volumes, and fragmented
systems make it difficult to integrate all
relevant data into a cohesive picture,
which can delay treatment or lead to
missed diagnoses.

Operations Agentic Al

As health systems face mounting pressure
from clinician shortages and rising patient
loads, the need for decision support

that is both comprehensive and efficient

is urgent. Multi-agent Al provides an
opportunity to automate routine analysis
across diverse data sources, highlight
patterns that humans might overlook, and
generate integrated recommendations
that help physicians make faster and more
informed decisions.

HOW Al CAN HELP

Specialized data analysis
Specialized Al agents can apply
deep expertise in focused areas.
For example, imaging agents can
flag abnormalities on scans, NLP
agents can parse physician notes
and pathology reports, and other
agents can interpret lab results
and genetic markers.

Contextual integration

A planning or coordination

agent can link evidence across
modalities—for example,
connecting a lung nodule ona CT
scan with smoking history and
lab findings—before proposing
next steps such as a biopsy or
targeted treatment.
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Continuous learning

from records

Agents can draw on the electronic
health record as common context
and shared memory, adapting
recommendations over time
based on a patient’s history and
treatment responses (in addition
to population-level outcomes).

Workflow automation

By triaging scans, pre-annotating
records, and uncovering key
insights, agents can reduce the
time physicians spend on routine
analysis, allowing them to focus
on patient interactions and
issues requiring complex human
judgment.
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Multi-modal diagnosis and
clinical decision-support

POTENTIAL

Faster, more accurate diagnoses
Automated integration of multimodal data
helps generate insights earlier and reduces
diagnostic errors, enabling quicker, more

Safe and secure  Errors in diagnosis can be life-threatening. As such, agents
should be deployed with strong safeguards, including rigorous
validation of outputs and controlled simulationitesting before o i
integration into live workflows. effective interventions.

Transparent and Because clinical decisions carryimajor consequences, agents Reduced clinician workload
explainable should provide transparent reasoning, including references By offloading burdensome, data-heavy
to underlying data. Validator agents can be used to audit and tasks such as image triage and report

cross-check other agents’ conclusions. synthesis, agents give physicians more

time for patient care and complex decision-
Private Medical data is highly sensitive, which means that agent systems

) . making.

must follow strict access controls, comply with HIPAA, GDPR,

and similar regulations, and use privacy-preserving techniques .

to minimize unnecessary data exposure. Improved patient outcomes

Earlier detection and personalized

Responsible and  Since liability in clinical settings is complex and risky, agent treatment plans can lead to better survival
accountable recommendations should initially be deployed under physician rates, reduced complications, and higher

supervision, with final accoungability for diagnosis and overall quality of care.

treatment decisions retained by human clinicians.
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Hyper-personalized

health care

Delivering tailored, continuous care through

multi-agent collaboration

Agentic Al systems can act as a 24/7 virtual care team, with specialized agents
monitoring patient data, providing personalized coaching, and coordinating
interventions to deliver hyper-personalized health care at scale.

ISSUE/OPPORTUNITY

Managing chronic conditions such as
diabetes, hypertension, or heart disease
requires continuous monitoring, timely
adjustments, and patient engagement
outside of clinical visits. Human care
managers and clinicians often have limited
bandwidth to track individual patients in
real time, leaving care gaps where small
issues can escalate into serious and costly
hospitalizations or complications.
Patients, meanwhile, often struggle

Customer Experience Agentic Al

to follow generalized care plans that

don't adapt to their lifestyles, personal
preferences, or daily health fluctuations.
The result is higher readmission rates,
preventable emergency visits, and reduced
patient satisfaction and health outcomes.
Multi-agent Al offers a way to make health
care more proactive and personalized,
addressing issues early and potentially
scaling up to provide individualized
support to large populations

HOW Al CAN HELP

Continuous patient monitoring
A monitoring agent can analyze
real-time data from wearable
devices, glucometers, or other
sensors, detecting subtle
patterns such as recurring
glucose spikes or irregular

heart rhythms.

Evidence-based insights

A knowledge agent can stay
updated with medical guidelines
and population-level data,
interpreting broader patient
patterns and suggesting
personalized, evidence-based
adjustments to care.
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Personalized coaching

A coaching agent can engage
patients directly through apps or
chatbots, offering tailored advice,
timely reminders, and personal
encouragement that reflects their
specific health needs

and behaviors.

Automated, coordinated care
Agents can schedule follow-ups,
suggest medication adjustments
(with clinician approval), offer
healthy recipes, and even auto-
order groceries—all orchestrated
through a shared patient profile.
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Hyper-personalized
health care

Fair and
impartial

Private

Transparent and
explainable

Responsible and
accountable

Biased training data could lead to less effective guidance for
certain demographic groups. To minimize problems and'avoid
reinforcing existing disparities, Al agents should be trained and
validated on diverse patient datasets.

Because agentic Al'systems continuously collect and analyze
sensitive patient information, they must provide strict privacy
protections and fully comply with data regulations such as
HIPAA and GDPR. This includes obtaining clear patient consent.

Patients and clinicians could initially be skeptical of following
Al-driven guidance. To help build trust, Al agents should provide
understandable explanations for theirrecommendations;
including specific references to the data or guidelines that
informed them.

Clinical decisions camshave major safety implications. As such,
Al'agent outputs should be reyiewed by care teams where
appropriate, with final-accountability,for treatments and
adjustments retained by licensed clinicians.

-
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POTENTIAL

Improved patient outcomes

at lower cost

Timely, personalized interventions can
help improve patient adherence to
treatments, reduce complications, prevent
costly emergency visits, and enable earlier
corrections when managing chronic
diseases. More broadly, agentic Al systems
can boost operational efficiency and
clinician productivity.

Scalable personalized care

Al agents can enable clinicians to provide
individualized care to thousands of patients
simultaneously, increasing reach and
helping to address workforce shortages.

Higher patient engagement
and satisfaction

Al can help patients feel supported
between clinical visits, improving
adherence to treatment plans and
fostering trust in their care providers.
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Automated

customer service

Improving health plan member interactions through

multi-agent systems

Agentic Al systems can handle a wide variety of customer service tasks—such
as benefit inquiries, claims status updates, and enrollment support—seamlessly
escalating complex cases to human representatives.

ISSUE/OPPORTUNITY

Health plans face large volumes of inquiries
from members and prospective members
across multiple channels, ranging from
routine coverage guestions to complex
claims issues. Traditional call centers

and support teams often struggle with
long wait times, inconsistent service
quality, and high staffing costs, all of
which can frustrate members and erode
customer satisfaction.

B Customer Service Agentic Al

In today’s competitive marketplace, a poor
service experience can increase churn,
while inefficient processes can drive up
operating costs through the roof. Health
plans need a way to deliver fast, accurate,
and personalized support without
continuously scaling human staffing levels,
particularly during high-volume periods
such as open enrollment.

HOW Al CAN HELP

Specialized Al agents
Individual agents can handle
specific tasks such as answering
benefit questions, processing
claims inquiries, and assisting
with new member onboarding,
providing responses that are
timely, accurate, and consistent.

Seamless collaboration

Al agents can share context
across tasks, improving their
service quality and allowing for
smooth escalation to human
representatives when needed,
without requiring members to
repeat their information.

Dynamic prioritization
Requests can be triaged based
on urgency, member status, or
complexity, ensuring that high-
priority cases receive

timely attention.

Proactive engagement

Al agents can initiate reminders
or follow-ups, such as prompting
prospective members with
enrollment information or
reminding existing members of
required documentation.
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Automated
customer service

POTENTIAL

Improved member experience
Faster, more accurate, and more consistent
responses across channels help improve
the overall customer experience, build
member trust and satisfaction—and
reduce churn.

Private Health plan support requires handling sensitive personal and
medical information. Agentic Al systems must be designed
with strict data protection protocols and full compliance with
regulations like HIPAA.

Increased operational efficiency

Robust and Since members rely on accuratejinformation to make critical Automating routine tasks frees up human
reliable financial and health decisions, Al-generated responses should staff to focus on complex or high-priority
be validated against authoritative data sources and continuously cases, boosting effectiveness while at the
monitored for.accuracy. . . . L
same time improving productivity and
Responsible and Health-related interactions often require a strong dose of: efficiency.
accountable empathy and humanity. Al agents should be implemented as .
a complement to human staff, with clear escalation pathsito Enhanced scalablllty
ensure that members always have access to- human support Agentic Al can help health plans
when needed. maintain consistent levels of service and

responsiveness in times of fluctuating
inquiry volumes (e.g., during open
enrollment) without proportionally
increasing staffing.
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Smarter clinical trials

Improving trial design, recruitment, and monitoring with multi-

agent systems

Agentic Al systems can optimize clinical trials by designing protocols, selecting
sites, identifying participants, and monitoring progress in real time, helping trials

run faster, safer, and more efficiently.

ISSUE/OPPORTUNITY

Clinical trials are one of the most expensive
and resource-intensive stages of drug and
therapy development, often slowed by
challenges such as inefficient site selection,
poor patient recruitment from narrow
patient pools that don't fully reflect the
broader population, and frequent protocol
amendments. These inefficiencies can

lead to delays, higher costs, and a

higher risk of trial failure—ultimately
impacting the speed-to-market and
efficacy of new treatments.

In the face of growing therapeutic pipelines
and increasing pressure to reduce time-
to-market, life sciences organizations need
tools that can improve trial design and
execution while maintaining compliance
with strict regulatory standards.

B R&D/Product Development Agentic Al

HOW Al CAN HELP

Optimized site and

protocol design

Al agents can analyze hospital
capabilities, historical trial data,
and patient access to recommend
optimal trial sites, appropriate
sample sizes, and robust
protocols that balance scientific
rigor with operational feasibility.

Data integration

and harmonization

By combining data from
electronic health records,
registries, and wearable
devices, agents can create a
holistic, real-time view of trial
operations, ensuring decisions
are made with the most current
and complete information.

Adaptive trial management
Agents can continuously
monitor trial progress and
outcomes, dynamically adjusting
resource allocation or protocol
details to keep trials on track
and compliant.

Patient stratification

and recruitment

Specialized agents can identify
and stratify eligible patient
populations, improving
recruitment efficiency while
reducing delays caused by
insufficient enrollment.

L T VLT T LTS \N\\\\\\\\\2 12
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Smarter clinical trials

Fair and Al models should be trained and validated using

impartial demographically broad datasets to avoid systemic bias in
recruitment strategies. Representation audits can help ensure
no population segments are inadvertently favored or excluded.

Private Since clinical trials depend on sensitive patient data, agents
must be designed with strong privacy protections, data
governance controls, and full compliance with regulations such
as HIPAA and GDPR.

Robust.and Trial outcomes directly impact patient safety and therapeutic

reliable approval. Al-generated recommendations need to be validated

against clinical expertise and continuously refined through real-
world feedback.

Responsible and
accountable

Over-reliance on automation can lead humans to become
complacent and miss important clinical nuances. Al agents
should be treated asdecision-support tools with physicians and
trial managers maintaining final accountability.

POTENTIAL

Lower trial costs and improved
trial success rates

Improved trial design and adaptive
management reduce delays and
inefficiencies, driving down the high costs
associated with clinical development. Also,
real-time recruitment monitoring increases
the likelihood of trial completion.

More accurate trial results

By including a broader and more
demographically representative
participant pool, clinical trials are more

likely to produce results that reflect the
real-world effectiveness of a drug across
different populations.

Accelerated time-to-market
Smarter site selection, faster recruitment,
and fewer protocol amendments shorten
trial timelines, enabling faster delivery of
new therapies to the marketplace.

Better commercial outcomes
Drugs that are tested and proven
effective across a wide range of
demographic groups are more likely to
gain broad clinical adoption, which
increases their commercial potential.
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Dynamic inventory

management

Using coordinated Al agents to optimize supply chains

and inventory

Agentic Al systems can transform supply chain and inventory management
through specialized agents that help optimize inventory levels and supply chain

performance while reducing costs.

ISSUE/OPPORTUNITY

Managing inventory in life sciences and
pharmaceuticals is particularly challenging
due to complex supply chains, strict
regulatory requirements, and unpredictable
demand for critical products. Traditional
inventory management often relies on fixed
rules and periodic actions, which can lead
to costly overstocks, stockouts that disrupt
patient care, and inefficiencies in production
and procurement.

In addition to regulatory and operational
complexity, companies must also navigate
factors such as geographic variations in
demand, perishability of products, and
external disruptions like transport delays or
weather events. These challenges can result
in shortages with serious health implications,
or excess inventory that drives up costs and
waste.To remain competitive and compliant,
organizations need inventory management
systems that can respond dynamically to
real-time changes in demand, supplier
performance, and production capacity—
minimizing waste and ensuring that essential
therapies and products are always available.

B Procurement/Sourcing & Supply Chain

Agentic Al

HOW Al CAN HELP

Demand forecasting agents
Al agents can analyze historical
sales data, market trends, and
external signals to help predict
demand fluctuations and
proactively adjust inventory
levels and plans. Al can also
integrate local geographical
characteristics, disease
prevalence, and socioeconomic
factors to generate highly
accurate, micro-market-specific
demand forecasts.

Supplier and

procurement agents

Agents can monitor supplier
performance, lead times, and
procurement activities, ensuring
purchasing decisions align with
both short-term needs and
longer-term forecasts.

Production and

scheduling agents

Al can optimize production
schedules, identifying
bottlenecks and aligning output
with available resources and
expected demand. By leveraging
cross-silo data and advanced
analytics, Al can identify patterns
and trends that traditional
methods might miss, helping to
mitigate product shortages.

Distribution and

logistics agents

Agents can monitor distribution
flows, detect inefficiencies,

and propose adjustments in
real time to help ensure
inventory is positioned where

it is most needed.

Coordinated orchestration

An orchestration layer confirms
that actions across procurement,
production, and logistics remain
aligned, enabling holistic, end-to-
end inventory optimization.
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Dynamic inventory
management

Robust and
reliable

Transparent and
explainable

Responsible and
accountable

Poor forecasts or system errors can trigger significant supply
chain disruptions. Al agents should be validated against
human planners and real-world performance, with continuous
monitoring to ensure accuracy and stability.

Inventory decisions.can have a major impact.on costs,
compliance, and patient.access. As such, agent-driven decisions
should be supported by clear rationales that supply chain
professionals can understand and verify.

Automated systems can overlook subtle operational factors that
a human expert might consider crucial. Conyersely, over-reliance
on automation can make human experts complacent. Human
oversight of Al is essential, with supply chain professionals
empowered to override or adjust agentrecommendations

as needed.

POTENTIAL

Reduced costs and improved
financial performance

Dynamic, data-driven inventory planning
powered by agentic Al can lower inventory
holding costs, reduce excess stock, and
minimize spoilage of perishable products.

Improved service levels

Real-time monitoring and coordinated
decision-making reduces the risk of
stockouts, ensuring patients and providers
receive products when needed.

Greater supply chain agility
Organizations can respond more quickly to
disruptions or demand spikes, maintaining
resilience in the face of changing market or
regulatory conditions.

N\ \\\N\ . ) | 99 9
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End-to-end autonomous
drug discovery and

development

Accelerating drug discovery through collaborative Al agents

Agentic Al systems can drive the drug discovery and development process—from
molecular design to clinical trials—using specialized agents that work together to

accelerate innovation and reduce costs.

ISSUE/OPPORTUNITY

Drug discovery and development is

one of the most expensive and time-
consuming challenges in life sciences,
often costing billions of dollars and
spanning many years or even decades.
Researchers must manually generate
candidate molecules, predict their
properties and efficacy, assess toxicity,
and evaluate manufacturability (often
across disconnected systems and siloed
teams). This fragmented approach slows
innovation, drives up costs, and increases
the risk of late-stage failures.

With growing demand for faster
therapeutic innovation and mounting
R&D pressures, life sciences organizations
need ways to both increase the throughput
of candidate discovery and improve
confidence in early-stage selections.
Multi-agent Al offers an opportunity

to streamline molecule design,

integrate diverse data sources, and
automate iterative refinement of
promising compounds.

B R&D/Product Development Agentic Al

HOW Al CAN HELP

Agent-driven design of

novel compounds

Specialized Al agents can
generate novel chemical
structures, simulate compound
interactions, and predict
pharmacological properties,
providing a broad and high-
quality candidate pool. Al can
also propose modifications to
known molecules in early-stage
drug development, rapidly
evaluating their therapeutic
potential and feasibility.

Multi-modal integration

Al systems can incorporate

data from different domains—
including chemical, biological,
and safety data—creating a
holistic view of each compound’s
potential and reducing the risk of
pursuing weak candidates.

Collaborative refinement
Toxicity, manufacturability, and
regulatory-focused agents can
evaluate compounds in parallel,
sharing data with molecule
generation and simulation agents
to iteratively improve designs. An
orchestration agent can oversee
and manage the specialized
agents, integrate outputs, and
prioritize workflows, facilitating
seamless progression from initial
ideation to candidate selection.

Clinical trials and regulatory
submissions

Agents can design preclinical
studies and trial protocols based
on predicted outcomes. Also,
agents can prepare submission-
ready documentation, track
compliance requirements across
regions, and adapt protocols to
evolving regulatory standards.

L TV VLT T LTS \N\\\\\\\\\©h
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End-to-end autonomous
drug discovery and
development

Robust and
reliable

Transparent and
explainable

Responsible and
accountable

Early design errors can'lead to costly downstream failures. Al
outputs should be validated against human benchmarks and
continuously monitored.

Regulatory approval requires meeting strict standards

for safety, efficacy, and traceability. Agent reasoning and
decision paths should support explainable outputs, including
transparency into the data and assumptions used.

Drug discovery is a complex challenge with life-or-death
implications. AT agents should be deployed as co-pilots to
human scientists, with humans retaining-accountability for final
go/no-go decisions.
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POTENTIAL

Accelerated time-to-market
Automated generation and evaluation of
compounds can significantly shorten early-
stage development timelines—from years
to months—enabling rapid responses to
emerging diseases and other unmet needs.

Lower R&D costs

By rapidly identifying and prioritizing
candidates that meet key property
constraints, Al can reduce development
costs and improve the quality of
compounds advancing to later stages.

Higher likelihood of success
Comprehensive, multi-modal analysis and
real-time adaptation improve the chances
that selected candidates will advance
successfully through clinical trials. The
results could include reduce late-stage
attrition, improved ROI, and timely delivery
of safer, more effective therapies.

16
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A co-writer for appeals

Denial appeal letters

Al can be used to draft denial appeal letters, drawing from patient records and
medical policies and guidelines in a faster, more cost-effective way.

ISSUE/OPPORTUNITY

When a medical insurance claim is denied,
hospital billing staff face a costly and
lengthy process of reviewing patient
records and medical policies to create an
appeal letter. For US hospitals, appeals-
related administrative costs are measured
in billions of dollars. Part of the challenge
is the amount of time required for staff

B Operations

to compile an appeal. While more than
60% of denied claims are recoverable,
vague reasons for denial and limited
hospital billing resources result in only
0.2% of in-network claims being appealed,
with millions of dollars written off as
uncollectible loss each year:2

HOW Al CAN HELP

Retrieving policies

and guidelines

An Al-based retrieval model can
reach across large volumes of
medical policies and member
plans to identify the necessary
information for a claims appeal.

Extracting patient data

Using extractive algorithms, the
organization can rapidly consult
unstructured medical notes,
medications, lab results, and
other electronic health records.

Writing the appeal

With the necessary information
gathered by A, an LLM can be
used to generate an appeal letter.
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A co-writer for appeals

Responsible and
accountable

When consulting highly detailed guidelines, policies, and
records to appeal a claim denied for vague reasons, Al
models may misinterpret the denial or the records, leading
to an unsuccessful appeal. Ultimately, a human needs to be
accountable for validating appeal letters.

Private

By drawing from electronic health records, the model is
consuming health information whose protection is subject to
laws and regulations. Organizations must ensure that the data
ingested and information outputted aligns with data proteé€tion
and patient privacy expectations.

POTENTIAL

Reclaim revenue

Automating the denial appeal process can
supplement hospital billing resources,
leading to more denial appeals filed and
potentially more revenue recovered.

Efficiency improvement

Compared to traditional manual methods,
Al technologies can enhance the speed
and efficiency of appeals activities, such
as substantiating claims and drafting
appeals. Their potential to streamline
processes for both simple and complex
cases can make the legal workflow more
timely and cost-effective.
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Faster admin for payers,
providers, and patients

Accelerated prior authorization

Using Al to analyze medical policies, guidelines, and provider-submitted
information about underlying issues, patient needs, and medical history, an
organization can automate a Prior Authorization submission (Provider) or generate
a Prior Authorization approval or denial (Payer).

ISSUE/OPPORTUNITY

The Prior Authorization process is manual time required to analyze medical records
and labor-intensive for both health care and policies to make determinations on
payers and providers. The process requires  Prior Authorization submission, approval,
the input of coders who understand the or denial can lead to a long administrative
intent of a payer’s Prior Authorization process between the payer and provider,
policies, as well as the need for medically which can negatively impact patient
necessary care management plans. The satisfaction and the customer experience.

B Operations

HOW Al CAN HELP

Supporting the provider

For providers, Al can help
prepare a Prior Authorization
submission by analyzing
submission requirements and
guidelines and cross-referencing
with a patient’s medical

records to ensure necessary
requirements are met. Al can
then aid in submission to the
payer and continually learn which
best practices tend to lead to
Prior Authorization approvals.

Supporting the payer

For payers, Al can help reduce
the time required to make a
Prior Authorization decision,

impacting the patient experience.

It also helps mitigate fraud

by determining if there are
anomalies in a provider’s

coding practices and supports
compliance by analyzing
submitted Prior Authorization
requests and records against the
payer’s policies and procedures.

More efficient operations

For both payers and providers,
using Al can reduce work
burdens and streamlines

the ability to handle Prior
Authorizations, which can reduce
costs while improving patient
experiences.
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Faster admin for payers,
providers, and patients

Safe and
secure

Fair and
impartial

Robust and
reliable

Prior Authorization requires the provider and payer.to
communicate sensitive patient data, such as protected health
information (PHI) and personally identifiable information (PII),

etc., which means this data is exposed to the model. Risks include
unauthorized third-party access, as well as Al systems'inadvertently
revealing sensitive information during the generation process, thus
compromising patient data confidentiality.

The process for submitting and responding to a Prior Authorization
involves a standard set of rules and the patient'simedical history,
which introduces the potential for bias in Al models. This bias
might arise from the historical data used to train the model (e.g.,
disparities in health care treatment or.outcomes), which could lead
the Al model to inadvertently perpetuate and even amplify such
biases by making its own biased decisions'‘@or recommendations.
The use of standardizediauthorization rules and patient-specific
medical history, alongside continuous monitoring and careful
evaluation, helps mitigate this risk and promotes fairer outcomes.

While the process for.submitting and responding to a Prior
Authorization revolves around a standard set of rules and the
patient’s medical history, there is a risk the model will misinterpret
nuanced medical conditions of underrepresented populations that
were not in the training dataset, and thus falsely deny the need.

-
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POTENTIAL

Speed and efficiency

With Al, providers and payers may require
less time to understand policies, research
patient medical records for compliance,
and generate, approve, or deny a Prior
Authorization request.

Continuous learning

An Al feedback loop refers to the cyclical
process whereby the Al model’s output
is presented to users or evaluators for
feedback, which is then used to iteratively
update and refine the model. This
enhances the consistency and quality

of outputs, enables providers to gain a
deeper understanding of payer policies,
streamlines decision-making processes,
and helps payers optimize

their procedures.

Improved patient experience

As the Prior Authorization process
becomes more efficient, patients can
receive the care management they need
without needless waiting for administrative
processes to conclude. This can increase
patient satisfaction by improving the
administrative and patient experience.
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Simplifying claims HOW Al CAN HEL?
s u b m i ss i o n Transformed claims processing Reduced labor burden

Using Al to help categorize By leveraging AL, human effort
Medical coding incoming claims and analyze in the claims submission process
and assign accurate codes can can be redirected to higher
Al can be used to create codes for a claims department to categorize incoming 'mprove the overall accuracy, Valu? t.aSkS’.Wh'Ch cou'd resultin
. L . . . R efficiency, and speed of claims administrative cost savings for
claims and billing for medical services and procedures, which can improve the processing. This can result in the payer.
accuracy, efficiency, and speed of the claims process. faster reimbursements for
providers and a streamlined
ISSUE/OPPORTUNITY experience for both the claims
The claims submission process in the department and patients.

medical industry can be laborious

and error-prone, involving the manual
categorization of a large volume of
incoming claims with complex medical
codes. This time-consuming task leads to
backlogs, delays, and potential payment
issues for health care providers.

B Operations
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Simplifying claims
submission

Fair and
impartial

Private

Robust and
reliable

A Large Language Model (LLM) used in medical billing may be
susceptible to bias from skewed training data, incorrect labels,
and under-represented cases, potentially leading to incorrect
claim categorization. To mitigate these issues, careful data
collection, diverse model testing, and continuous monitoring
and adjustment are vital for ensuring fair and accurate
performance.

To assess coding accuracy, the LLM compares the billed codes
with the patient medical history, which exposes:the patient’s
data to the underlying model and creates potential privacy risks
that need to be mitigated.

Medical coding is highly regulated with strict penalties for
over/under coding. The accuracy and reliability of LLM outputs
in this regard is essential, as mistakes could have serious
consequences. Reliability may be'challenging in part because
patient medical history may contain multiple modalities (e.g.,
text, images, andwideo).

POTENTIAL

Accuracy to limit revenue loss

Leveraging an LLM can help reduce the
risk of coding errors. This can increase

billing accuracy and decrease revenue

loss due to errors.

Time efficiency

Automating the review of medical records
can save valuable time for health care
practitioners, enabling them to focus on
more meaningful work.

N\ \\\N\ . ) | 99 9
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A physician’s HOW Al CAN HEL?
message manager

Al can be used to review routine By using Al-enabled in-basket

Provider in-basket management messages (e.g., Rx refills, message systems at scale,
scheduling) and delegate simpler  organizations can identify
An LLM can be used to process messages in a health care provider’s in-basket, tasks to automation. Issues rélaFed to patient
. . ] . ] . negativity in their messages.
accelerating responses while enabling physicians to focus on patient-facing care. Message assistant The insights into complaints,
PCPs can leverage Al to expressions of dissatisfaction,
ISSUE/OPPORTUNITY summarize complex clinical frustration, confusion, or
The amount of time required for primary The 21st Century Cures Act encourages messages for review and use concern about care can inform
care providers (PCPs) to accomplish electronic medical records (EMR) in-basket the model to draft replies for interventions that may improve
o . . . . provider input and response. Al the patient experience.
both administrative and patient care usage, which led to a dramatic increase -
R i o ) models consult prior in-basket
responsibilities can exceed what is in in-basket messages during the COVID-19 replies and EHR data when
possible in a day. In some cases, upwards pandemic. The result is a significant creating drafts.
of two-thirds of their time is spent on burden on PCPs, which is contributing to
administrative, non-patient facing work. physician burnout.

B Customer Service
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A physician’s
message manager

Safe and
secure

Use of Al for in-basket systems involves collecting, processing,
and storing large amounts of sensitive patient data, such as
medical history, diagnoses, and treatment plans. This data is
subject to strict privacy laws, and any unauthorized third-party
access could result in legal and financial consequences for
health care providers.

Responsible and
accountable

If messages are composed or summarized with inaccurate
information, it.could lead the PCP to erroneous decision-making
or poor patient engagement, which can have significant
consequences for patient health, trust in the health care
provider, andthe reputation of the organization.

POTENTIAL

Physician support

By using an Al-enabled in-basket system,
the PCP's time-consuming administrative
tasks are reduced, permitting more
patient-facing work and mitigating one
cause of physician burnout.

Timely responses

A more efficient process for working

through in-basket messages can lead
to faster responses to patient needs,

contributing not only to a better patient
experience but potentially also better
health outcomes.

Patient sentiment

By identifying and tracking signals of
negativity at scale, health care providers
can gain insights into common pain
points in the patient experience. This
could help them proactively address
these issues, whether by adjusting their
practices, improving communication,

or implementing other interventions to
enhance patient satisfaction.
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Democratizing Al
model creation

Knowledge domain model development

Generative Al can be used to improve existing Al models by removing user
interface (Ul) hurdles through reinforcement learning (RL) without the need for

technical staff.

ISSUE/OPPORTUNITY

Developing novel Al models for life sciences
and health care organizations continues
to demand a high degree of technical
proficiency to perform data exploration,
feature engineering, model training, and
evaluation. Frequently, the steps involved
in model training lack a user-friendly
interface, posing accessibility challenges
for health care professionals and domain
experts who may not possess extensive

B R&D/Product Development

technical backgrounds. Simultaneously,
the quality and relevance of model outputs
hinges significantly on domain expertise
and practical experience. Overcoming this
divide between technical acumen and
domain knowledge remains an obstacle

in harnessing the complete capabilities
of Al within the field of life sciences and
health care.

HOW Al CAN HELP

Empowering professionals
With its capacity for learning
from and adapting to iterative
feedback, generative Al can act
as an enabler for professionals
across various sectors. It offers
the opportunity to continually
refine existing domain-specific AI
models by adding new training
data. This iterative enhancement
increases the model’s accuracy,
utility, and relevance to the

user’s specific professional
needs. In this way, generative

Al can empower professionals

by providing them with tailored,
precision Al tools that evolve with
their work.

Streamlining health care

model development

Generative Al can help simplify
model development in the
complex and highly regulated
health care industry. By focusing
on intuitive user interface designs
and automated processes,
generative Al minimizes UI
obstacles, making it more

accessible for professionals
to refine and improve their
existing models.

Improving alignment
Generative Al leverages
reinforcement learning (RL)
techniques, a type of machine
learning where an Al system
learns to make decisions by

trial and error, to validate and
improve its own outputs. This
process assists in mitigating
prevalent Al challenges, including
hallucinations or confabulations,
ambiguity, and colloquialism
misuse. As a result, it bolsters
AT's reliability and furnishes
professionals with more precise
models and predictions, thus
aligning Al capabilities more
closely with user requirements.
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Democratizing Al
model creation

Robust and
reliable

Hallucinations or confabulation could lead to the execution
of incorrect procedures or use of suboptimal reagents and
equipment, causing inaccurate experiments and inefficient
use of resources. Particularly in medical or pharmaceutical
labs, inaccurate information could even lead to compliance or
regulatory issues.

Transparent and
explainable

The generative Al system incorporates tools that offer
transparency into data engineering pipelines, including data
preparation stages. This inherent transparency facilitates

an understanding of the Al model’s functioning within the
organization; fostering trust in the accuracy and reliability‘of the
Al system’s outputs. It is a crucial component of the Al usg case,
demonstrating the system’s accountability and promoting its
acceptance across the organization.

POTENTIAL

Enhance institutional

knowledge access

Al can help reduce institutional knowledge
loss due to employee exits and enable
on-demand access to domain-specific
knowledge across the organization.

Increase development throughput
Domain area experts can drive more
self-sufficient model experimentation

and development by utilizing natural
language model outputs and synthesizing
insights about optimal procedures,
reagents, equipment, and techniques into a
comprehensive and accessible format.

Cost management

This democratic approach to Al model
development empowers employees to take
part in model experimentation, reducing
costs associated with machine learning
operations and technical specialists.
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Optimizing lab procedures

Experimental design

Al can be used to create procedural templates and recommendations on best
practices (e.g., reagents, equipment, techniques).

ISSUE/OPPORTUNITY
Laboratory personnel, including
researchers, technicians, and managers,
often face challenges in maintaining
up-to-date procedural templates and
maintaining the consistent application
of best practices, especially as scientific
knowledge evolves rapidly. These
challenges can lead to inefficiencies,

B R&D/Product Development

errors, and inconsistency in experiments
or analyses. Additionally, without a central
source of curated recommendations, time
and resources may be wasted sourcing and
comparing various reagents, equipment,
and techniques. These pain points present
an opportunity for Al to streamline and
enhance laboratory processes.

HOW Al CAN HELP

Generation of novel processes
Leveraging historical data and
scientific principles, an Al

model could suggest novel
experimental designs, more
efficient processes, or alternate
uses of reagents and equipment,
stimulating innovation in
laboratory procedures.

Data analysis and
interpretation

Al uses a large language
model (LLM) to analyze

data from lab protocols,
equipment specifications,
previous experimental
designs, reagent usage, and
techniques, providing a holistic
understanding of laboratory
procedures and principles.
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Optimizing lab procedures

Robust and
reliable

Responsible and
accountable

Transparent and
explainable

The integration of multimodal text and images of complex
structures and processes in experimental design presents
complexity. This can heighten the risk of unworkable,
unfeasible, or inefficient designs, as interpreting and accurately
representing this diverse and intricate data can be challenging.
These challenges could potentially lead to errors in the design
and execution of experiments, resulting in failed or less reliable
outcomes and unnecessary time and resource expenditure.

In the event of erroneous design recommendations,
accountability may be an issue. Determining who bears

the responsibility for incorrect designs and their potential
consequences is important. The roles'of human.oversight and
system validation need to be clearly defined.

With the application of Al in experimental design, there may
be challenges related to explainability. If scientific or academic
papers are to be published basedon theresults, authors need
to be able to adequately'explain theimethodology behind the

Al-recommended designs, whichican be inherently complex due

to the black-bax nature of some AI models.
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POTENTIAL

Efficiency

LLMs can reduce the time and effort
needed for experimental design by
streamlining and accelerating data analysis
and procedure consolidation, and by
providing best practice recommendations.

Lower cost

With less time required for experimental
design, organizations can reduce the
overall operational costs of experiments
while also increasing throughput.
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Revealing the rules

Automated regulatory compliance

Al can be used to support compliance by processing large amounts of regulatory
documents from multiple geographies.

ISSUE/OPPORTUNITY

Compliance with ever-changing regulations
in every geography is a costly, time-
consuming process for pharmaceutical
companies. Even with significant
investment in legal help, regulatory
compliance can be hard to achieve.

» Compliance & Risk

HOW Al CAN HELP

Text processing

Al can be used to extract
regulations for a specific
purpose from thousands of
pages of regulatory texts,
enabling compliance.

Transforming the legal
support ecosystem

As Al handles the laborious,
detail-oriented process of
regulatory text processing,
itcanalsoleadtoa
commensurate decrease in
the need for third-party legal
and compliance support.

Mitigating financial risk
By employing Al in regulatory
compliance, the potential

financial risk associated with non-

compliance can be reduced.
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Revealing the rules

Transparent and Al models may produce outputs that are hard to interpret,

explainable making it difficult to validate them and-explain the reasoning to
regulatory authorities.

Private While regulatory authorities'may vary, data privacy around
personal health information remains a priarity,'and data
that is not anonymized first may leak and become
inappropriately disclosed.

Robust and An Al model trained to extract compliance factors from

reliable regulatory documents may be susceptible to outputting

information that looks accurate but is a hallucination, making
human validation an important element for mitigating risks
around reliability.

POTENTIAL

Cost reduction

Using Al to process regulatory documents
reduces the need for humans to perform
time-consuming tasks, potentially lowering
the cost of compliance.

Fuel for growth

When regulatory compliance becomes
tractable across geographies because
of Al processing capabilities, it helps the
organization confidently expand business
operations globally.
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20/20 impurity detection

Al-driven visual inspection for particulate matter in IV fluids

Computer vision powered by Al can be used to detect particulate
contamination in IV bags, reducing product waste and improving patient safety

in life sciences manufacturing.

ISSUE/OPPORTUNITY
Pharmaceutical manufacturers, particularly
those producing IV fluids and life-saving
therapies, face a persistent and costly
challenge: detecting particulate matter

in sterile products. Despite sterile
manufacturing environments, small
particles—such as plastic, dust, or other
foreign materials—can still enter IV bags,
posing serious health risks to patients.

B Manufacturing & Quality

This issue is not new—dating back

to the 1940s—and despite ongoing
improvements, a scalable, reliable, and
cost-efficient solution has remained
elusive. Historically, detection has relied on
manual inspection, often using contingent
labor, leading to inconsistent results, high
labor costs, and significant product waste.
Also, every incident of contamination risks
brand reputation, regulatory scrutiny, and
potential product recalls.

HOW Al CAN HELP

Automated, real-time
inspection

By combining Al vision
capabilities with generative Al
models trained on synthetic and
real-world data, manufacturers
can automate the inspection
process at scale. High-resolution
imaging and computer

vision detect anomalies in

fluid packaging with greater
precision and consistency than
the human eye.

Continuous learning

Al enhances the system

by learning from historical
defect data, adapting to new
defect types, and identifying
potential causes through
pattern recognition across vast
datasets. The Al system not only
flags potential contamination
in real time but also enables
traceability—helping identify
root causes by analyzing
patterns across manufacturing
lines, geographies, or specific
production lots. This insight
enables proactive correction
and long-term process
improvements.
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20/20 impurity detection

Robust and
reliable

Al models should undergo rigorous testing across multiple
manufacturinglines and environments to help ensure high
accuracy and minimal false positives/negatives. Redundancy
checks, human-in-the-loop validation, and performance
monitoring help ensure reliable operation even under variable
lighting or packaging conditions.

Transparent and
explainable

Al-based contamination detection cangprovide clear, trackable
results, allowing manufacturers,to understand why a product
passes or fails inspection. Detailed imaging and reporting
help ensure accountability and regulatory compliance while
enhancing confidence in quality control.

-

POTENTIAL

Improved patient safety and confidence
Consistent detection of contaminants
before they enter the supply chain increases
patient safety, and fewer quality incidents
enhance brand trust with hospitals,
regulators, and patients.

Operational efficiency and scalability
Replacing manual inspection with Al reduces
reliance on contingent labor and speeds up
quality control processes. Also, Al-based
solutions can be deployed at scale across
multiple products, manufacturing lines, and
facilities worldwide.

Improved ROI and reduced costs/waste
Al helps drive measurable ROI through
improved efficiency, reduced labor costs,
and avoidance of costly recalls. Also, fewer
discarded bags due to false positives or
late-stage detection leads to significant
material savings.

Quality and traceability

Root cause analysis helps address upstream
issues in the manufacturing line, improving
overall process quality.
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