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Abstract

Agentic Al represents a paradigm shift in healthcare, moving
beyond traditional Al's analytical capabilities to systems that can
act autonomously and proactively. This white paper explores the
definition, role, use cases, real-world implementations, ethical
considerations, challenges, and future potential of agentic Al in
healthcare. We argue that agentic Al, while still in its early stages,
promises to revolutionize patient care, improve clinical workflows,
and enhance healthcare system efficiency, provided that technical,
ethical, and social hurdles are addressed thoughtfully.
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Drivers and Objectives in Healthcare

The healthcare industry is rapidly adopting artificial intelligence
(Al) to improve diagnostics, personalize treatment, and streamline
operations. However, most current Al applications are primarily
passive, providing insights and recommendations that require
human interpretation and action. Agentic Al represents the

next evolutionary step: Al systems endowed with a degree of
autonomy, enabling them to not only analyze data but also initiate
actions and make decisions with minimal human intervention. This
white paper will delve into the transformative potential of agentic

Al in healthcare.
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Defining Agentic Al in Healthcare

Distinguishing Agentic Al

Unlike traditional clinical decision support systems that follow
pre-programmed rules, agentic Al can act on insights. It's not

just about identifying a potential problem; it's about taking

steps to address it, such as ordering tests, adjusting medication
dosages, scheduling follow-up appointments, or alerting relevant
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Applying Agentic Al in Healthcare

Agentic Al has the potential to impact a wide range of healthcare
domains. Here are some of the most promising use cases:

Al-Driven Diagnostics and Imaging Analysis

Agentic Al can analyze medical images (X-rays, CT scans, MRIs)
and pathology slides with speed and accuracy, often surpassing
human capabilities in detecting subtle anomalies.

Example: Detecting early-stage cancers in
radiology images or identifying diabetic
retinopathy from retinal scans without immediate
physician interpretation.

Key Benefit: Faster, more accurate diagnoses,
leading to earlier interventions.

Personalized Treatment Planning Workflow
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Personalized Treatment Planning

Agentic Al can integrate patient data (genomics, medical history,
lifestyle) to create individualized treatment plans.

Example: Optimizing chemotherapy dosages
based on real-time lab results or predicting patient
response to immunotherapy.

Key Benefit: Tailored treatments, maximizing
efficacy and minimizing adverse effects.

Personalized Treatment Planning Workflow
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Patient Management and Monitoring

Agentic Al can automate routine tasks like appointment
scheduling, medication reminders, and remote patient
monitoring.

Example: Using wearable sensors to detect early
signs of deterioration and automatically alerting
clinicians or triggering interventions.

() Key Benefit: Improved patient engagement,
proactive care, and reduced hospital readmissions.

Clinical Decision Support Systems (CDSS)

Agentic Al can provide clinicians with evidence-based
recommendations and proactively manage tasks.

Example: Suggesting optimal medication
regimens based on patient data and automatically
prompting necessary orders (with clinician
approval).

Al-Assisted Robotic Surgery

Agentic Al can enhance the precision and consistency of surgical
procedures, potentially leading to better outcomes and faster
recovery times.

Example: The STAR system performing
autonomous laparoscopic surgery (intestinal
anastomosis) with superior accuracy.

u{l {13 Key Benefit: Minimally invasive procedures,
reduced errors, and improved surgical outcomes.

Key Benefit: Reduced cognitive burden on
© clinicians, improved adherence to guidelines, and
fewer errors.

Multi-Agent System Architecture
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Agentic Al Maturity Roadmap

Agentic Al Implementation Maturity Model

Increasing Autonomy Increasing Coordination
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to take independent
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« Multiple specialized
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together to solve
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quality
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Critical Success Factors

The deployment of agentic Al in healthcare raises important
ethical and regulatory questions:

Patient Privacy and Data Security

= °@ Agentic Al relies on vast amounts of patient
data, necessitating strict adherence to privacy

regulations like HIPAA and GDPR.

N Liability and Accountability

| Determining responsibility when an Al system
\“ makes an error is a complex legal challenge.

Key Concerns: Data breaches, re-identification risks, and ensuring
data is used only for authorized purposes.

Key Concerns: Establishing clear lines of accountability and
ensuring patient safety.

Solutions: Federated learning, data encryption, and de-
identification.

Solutions: Traceability and audit trails.

Y Al Bias and Fairness Regulatory Frameworks
&3 Al systems can inherit biases from training data, Regulators like the FDA and EMA are developing
66 leading to unequal or unfair outcomes. frameworks to govern Al in healthcare, focusing

on safety, efficacy, and transparency.

Key Concerns: Ensuring Al does not systematically disadvantage
any patient group.

Key Concerns: Adapting regulations to accommodate
continuously learning Al systems.

Solutions: Bias audits and diverse data sets. Solutions: Predetermined change control plan.
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Future Trends and Potential Impact

Multimodal Al and Foundation
Models: Al systems that can

handle multiple data types a

perform a wide range of tasks.

Personal Health Avatars
and Digital Twins:
Virtual models of patients
used for personalized
simulations and
predictions.

Always-On Health Monitoring:
Continuous monitoring of
patient health data through
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trends include:

wearables and other devices.

The potential impact of these trends is profound:
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Increased Patient Empowerment
and Engagement:
Giving patients more control over
their health.

Agentic Al is poised to
@ transform healthcare in @
the coming years. Key

Improved Clinical Workflows and

d

Collaboration of Multiple
Agents: Networks of
specialized Al agents working
together to coordinate care.

Enhanced
Explainability:
Increased focus on
making Al decision-
making more
transparent.

Edge Computing: Processing
data close to the patient.

Shifting from reactive to preventive * Efficiency: ' Consistency of Care:
medicine. ' Reducing administrative burden and Reducing medical errors and
' optimizing resource allocation. ' narrowing gaps in care quality.

Accelerated Research and
Knowledge Discovery:
Uncovering new insights and
eveloping new treatments faster.

Enhanced Accuracy and
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Conclusion: A Collaborative Future

Agentic Al represents a significant step forward in the application of Al to healthcare. While challenges remain, the potential benefits are
immense. The future of healthcare is likely to be one where Al agents work collaboratively with clinicians and patients, augmenting human
capabilities and leading to a more efficient, effective, and personalized healthcare system. Success will depend on addressing technical
hurdles, navigating ethical considerations, and fostering a culture of trust and collaboration between humans and Al.
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