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AGENDA

• Types & Roles of AI

• Real-World Applications

• Integration Challenges

• Regulations & Compliance

• Steps for Implementation



"HEALTHCARE DATA WILL REACH 2314 
EXABYTES BY 2025"

The total amount of digital data generated, captured, copied, & consumed in 

the healthcare sector worldwide is expected to reach 2314 exabytes by 
2025.

• But what is an exabyte?

• 1 exabyte (EB) = 1 billion gigabytes (GB) (Or 1 million terabytes, if that helps.)



WHY DOES THIS MATTER? 

Healthcare is exploding in data 

creation because of:



AI DREAM TEAM:
Diagnostic Predictive Therapeutic

Administrative Revenue Cycle



DIAGNOSTIC AI

• AI excels at pattern recognition in radiology, pathology, & dermatology

• Can analyze thousands of images faster than humans, flagging abnormalities (e.g., tumors, 
fractures, embolisms)

• Case Study: NYU Langone + Facebook AI
• AI tool predicted likelihood of pneumonia on chest X-rays with greater accuracy & speed than 

radiologists

• Reduced diagnosis time from hours to minutes, supporting faster triage in emergency departments

• Improves consistency in interpretation — reduces human error or diagnostic fatigue

• Enables early detection in cancer (breast, lung, prostate), stroke, & diabetic retinopathy

• Frees up radiologists to focus on complex cases rather than routine scans



PREDICTIVE AI

• Uses real-time patient data (vitals, labs, notes) to predict clinical deterioration before 
symptoms appear

• Identifies patterns that are too subtle or complex for humans to detect consistently

• Case Study: Johns Hopkins – Sepsis Prediction AI

• Developed a machine learning model that identified sepsis risk hours before onset

• Result: 20% reduction in sepsis mortality, earlier intervention, & better patient outcomes

• Alerts clinicians with risk scores & next steps, helping them prioritize care

• Reduces ICU admissions & hospital length of stay when implemented effectively

• Often integrated into EHR systems (e.g., Epic, Cerner) for seamless clinician workflow



ADMINISTRATIVE AI

• Automates routine, non-clinical tasks like appointment scheduling, intake, billing questions, & 
refills

• Reduces staff burden by handling high-volume patient interactions via chat or voice

• Case Study: Epic + Microsoft Azure OpenAI Integration
• AI chatbots help patients navigate MyChart, schedule visits, & request records

• Frees up call centers & front-desk staff, improving patient satisfaction & response times

• Supports clinical documentation by drafting visit notes & summaries using ambient listening

• Improves accuracy & efficiency in prior authorizations, billing codes, & documentation 
compliance

• Allows healthcare workers to focus on higher-value tasks & patient engagement



THERAPEUTIC AI
• AI enhances precision, stability, & control during complex surgical procedures

• Offers real-time analytics & movement assistance to support surgeons during operations

Case Study: da Vinci Surgical System (Intuitive Surgical)

• Combines robotic arms, 3D visualization, & AI-guided movements

• Used in over 12 million procedures worldwide (e.g., prostatectomies, hysterectomies, cardiac 
surgery)

• Results: smaller incisions, less blood loss, faster recovery, fewer complications

• Surgeons remain in control — AI augments, not replaces, human skill

• Helps standardize care & reduce variation in outcomes across surgeons and facilities

• Opens the door to remote-assisted surgeries & minimally invasive procedures at scale



BIG PICTURE:



DEEP DIVE: RADIOLOGY

• One of the earliest & most advanced adopters 
of AI 

• AI models analyze X-rays, CT scans, MRIs 
Case Study: UCLA + Google Health – Breast Cancer 
Screening

• Used AI to interpret mammograms alongside 
radiologists

• AI reduced false positives by 5.7% & false 
negatives by 9.4%



DEEP DIVE: RADIOLOGY

Key Outcomes & Benefits

• Improved early detection, especially in dense breast tissue

• Reduced unnecessary biopsies & anxiety for patients

• Prioritized urgent cases & flagged inconsistencies

• Zero Fatigue

Challenge

• Robust data privacy protections, model retrained on local data, & clear 
explainability for adoption



DEEP DIVE: VIRTUAL HEALTH ASSISTANTS - 
BABYLON HEALTH
• Provide 24/7 conversational support to patients via mobile apps or web 

portals

• Symptom checking, triage, medication reminders, FAQs, & appointment 
scheduling

Case Study: Babylon Health Chatbot

• Conducts initial symptom triage based on user input

• Uses medical knowledge to suggest likely causes & next steps

• Seamless handoff to human clinicians



DEEP DIVE: VIRTUAL HEALTH ASSISTANTS - 
BABYLON HEALTH
Key Benefits

• Increases access to health advice in underserved or remote regions

• Handles low-acuity cases

• Supports chronic disease management & routine care for high-risk patients

• Collects patient data over time to personalize future recommendations

Challenges

• Accuracy and safety validation needed to avoid harmful misguidance

• Struggles with complex or nuanced cases — not a replacement for clinical judgment

• Must comply with privacy laws



DEEP DIVE: PERSONALIZED MEDICINE – 
TEMPUS + GENOMICS
• Analyze patient’s genomic profile, clinical history, & real-world evidence

• Tailor cancer treatments based on genetic mutations, not just tumor type

Case Study: Tempus – AI + Genomics in Oncology

• Tempus sequences tumor DNA & applies machine learning to recommend targeted 
therapies

• Matches patients to clinical trials based on genetic fit in minutes

• Tempus AI increased match rates for actionable mutations by over 50%

• Enables dynamic care plans that adapt as the patient’s cancer evolves

“No more one-size-fits-all — AI makes precision care possible at scale.”



HOSPITAL OPERATIONS OPTIMIZATION

Improving efficiency, resource allocation, & patient flow

 Case Study: Cleveland Clinic – AI for Bed & Staffing Management

• Forecast admission surges & bed availability in real time

• Integrated with staffing systems to adjust nurse schedules & avoid overloads
• Result: Reduced ED wait times & length of stay, improved patient throughput

• Enabled more accurate planning for ICU usage, discharge timing, & OR scheduling

Key Benefits

• Proactive decision-making vs. reactive scrambling

• Reduced delays in care & bottlenecks in patient flow

• Improved staff satisfaction & resource utilization



EMERGING APPLICATIONS

• Increasingly used to predict, track, & respond to infectious disease outbreaks in 
real time

• Combines epidemiological data, mobility trends, social media, & health records to 
model spread patterns

Case Study: BlueDot – Early COVID-19 Alert

• BlueDot flagged a pneumonia outbreak in Wuhan 9 days before WHO alert

• Analyzed global air travel, news reports, & health data to predict spread pathways

• Sent early warnings to public health agencies, airlines, & hospitals



HOW MUCH TIME DID AI SAVE NURSES PER DAY IN 
THE BECKER’S PILOT STUDY?

A. 15 minutes
B. 30 minutes
C. 60 minutes
D. Over 2 hours



NOT ALL SMOOTH SAILING: THE ICEBERGS

• What people expect:
• Smart diagnoses
• Workflow automation
• Better patient outcomes

• What can sink you:
• Data Quality Issues

• Incomplete, biased, or unstructured data leads to inaccuracies

• Privacy & Security Risks
• AI systems are high-value hacker targets

• Clinician Trust Gaps
• Lack of explainability or “black-box” outputs = skepticism & 

resistance

• Workflow Misalignment
• AI tools that don’t integrate seamlessly often go unused

• Ethical & Legal Uncertainty
• Who’s liable if AI makes the wrong call? No Regulations.



DATA QUALITY PROBLEMS

• Case Example: Pulse oximeters & darker skin tones
• Historical clinical data underrepresented patients with darker skin, leading to 

underdiagnosis of hypoxia

• Facial recognition algorithms trained mostly on lighter skin images have 
shown error rates >30% for people of color

• Gender bias in heart disease data

• Social determinants of health often missing

• Garbage in, garbage out
• Missing values, unstructured notes, & inconsistent coding degrade AI performance



INTEGRATION NIGHTMARES

• Fragmented data systems make it hard for AI tools to access the full patient picture
• Data often locked in siloed EHRs, labs, pharmacy systems, & legacy platforms

• Different vendors, different formats
• Epic, Cerner, Allscripts, & others store data in incompatible ways, slowing integration

• Lack of real-time data exchange
• AI systems need current data to generate accurate predictions—batch transfers aren't fast 

enough

• Manual workarounds drain time & add risk
• Clinicians may re-enter data or toggle between systems, increasing error potential

• Example: Hospital A uses Epic, Specialist uses Cerner



TRUST ISSUES
• “Black box” AI models lack transparency

• If doctors can’t understand how an AI reached its conclusion, they’re less likely to trust or use it

• Fear of being replaced
• Some clinicians view AI as competition rather than a support tool

• Unclear liability
• If AI makes a wrong recommendation, who’s responsible? The doctor? The vendor? The hospital?

• Loss of clinical autonomy
• Physicians may resist tools that feel like they override their judgment

• Past failures erode confidence
• High-profile missteps (e.g., IBM Watson for Oncology) make many clinicians skeptical of bold AI 

claims

• Need for explainability & validation
• Clinicians demand peer-reviewed evidence, clear model logic, & integration into workflow



COSTS & ROI UNCERTAINTIES
• High upfront investment - Licensing fees, data infrastructure upgrades, vendor contracts, & 

training costs add up quickly

• Unclear financial return - Benefits like reduced errors or improved efficiency are hard to 
quantify 

• Time to value - May take months/years before seeing clinical &/or financial ROI

• Hidden costs in maintenance - Models require regular updates, data re-training, compliance 
checks, & integration fixes

• Vendor lock-in risks - Switching platforms can be costly & disruptive once embedded

• CFO skepticism - Leadership often wants clear, measurable impact before greenlighting 
broader adoption



WHAT DO YOU THINK IS THE BIGGEST OBSTACLE 
TO AI ADOPTION?

• Regulatory & Compliance Hurdles -Strict oversight slows approvals & deployment

• Lack of Trust & Explainability - Black-box models raise skepticism

• Poor Data Quality & Fragmentation -Incomplete, unstructured, or siloed data make 
training & deployment difficult

• Workflow Integration Challenges - Doesn’t fit into current clinical routines often gets 
ignored 

• Cost & ROI Concerns -High upfront investment vs. unclear long-term financial return



REGULATORY LANDSCAPE OVERVIEW

• HIPAA + AI 

• FDA Approval Pathways (SaMD = Software as a Medical Device)

• 21st Century Cures Act

• NIST – National Institute of Standards and Technology

• ASTP/ONC – Assistant Secretary of Technology Policy & Office of the 
National Coordinator

• HTI -Health Data, Technology, &  Interoperability



HIPAA + AI

HIPAA still applies! 
• AI tools integrated into EHRs, diagnostic platforms, or patient-facing apps must comply

• Covered Entities & Business Associates are both accountable
• AI vendors must sign Business Associate Agreements (BAAs)

• Minimum Necessary Rule applies

• AI systems should access only the data required to perform their intended function

• De-identified data is not subject to HIPAA

• AI training on fully de-identified datasets may fall outside HIPAA, but risks of re-identification still exist

• Organizations must be able to track how AI accesses & uses PHI, especially for decision support

• Risk of secondary use

• Ensure data used for AI training or refinement is not reused without proper consent or authorization



FDA APPROVAL PATHWAYS 
(SAMD = SOFTWARE AS A MEDICAL DEVICE)

• Regulates AI tools considered Software as a Medical Device (SaMD)

• Requires pre-market clearance or de novo approval for clinical decision 
support systems



NIST – NATIONAL INSTITUTE OF STANDARDS 
AND TECHNOLOGY
• Leads development of AI Risk Management Framework (AI RMF)

• Provides guidelines for building trustworthy, explainable, & fair AI systems

• Focuses on technical standards, risk mitigation, & interoperability

• Often used as a foundation for compliance, procurement, & vendor 

evaluations in healthcare settings



ASTP/ONC – ASSISTANT SECRETARY OF TECHNOLOGY 
POLICY & OFFICE OF THE NATIONAL COORDINATOR

ASTP/ONC

• Nationwide Health IT Coordination

• Health IT Certification

• Policy Development:

• Standards & Technology

• Open Government Initiatives

DIFFERENCES

• ONC is healthcare-specific, focused 
on how technology is used in 
clinical care.

• ASTP sets broader national tech 
policy, including healthcare but not 
limited to it.



HTI -HEALTH DATA, TECHNOLOGY, &  INTEROPERABILITY

• HTI-1 (Finalized 2023):
• Introduces “Decision Support Interventions (DSIs)” 

• Requires transparency around AI tools used in certified EHRs 

• Applies to developers of certified health IT under ONC’s program

• First major regulation to indirectly regulate AI through transparency, not performance

• HTI-2 (Proposed 2024):
• Builds on HTI-1, adds alignment with TEFCA (Trusted Exchange Framework & Common Agreement)

• Focuses on public health data exchange & broader interoperability

• HTI-3 (Anticipated):
• Expected to cover advanced algorithm governance, real-time interoperability standards, & patient access/control mechanisms

• Will likely introduce tighter expectations for AI explainability, validation, & safety oversight

Bottom Line:

•  HTI rules don't directly approve or reject AI tools like the FDA does — instead, they:
• Define what AI tools in certified EHRs must disclose

• Promote interoperability & transparency

• Set the stage for more structured AI governance inside health systems



MYTHS VS REALITY

1. AI will replace doctors & nurses.

2. AI needs tons of perfectly clean data to be useful.

3. AI can help predict patient deterioration before it happens.

4. AI decisions are always unbiased because machines don’t 

have opinions.

5. AI is already being used in hospital billing & coding.



ROADMAP INTRODUCTION: FROM VISION TO 
REALITY
• Start small, think big, scale smart

• Pilot projects allow value testing, risk measurement, & internal support

• Key phases of implementation:
• Identify the right use cases

• Evaluate readiness

• Select & integrate AI tools

• Pilot, measure, & refine

• Scale with safety & sustainability in mind



IDENTIFY PAIN POINTS
Start with the problem, not the technology

Look for areas with:
• High variability (e.g., diagnosis accuracy, documentation quality)
• Repetitive manual work (e.g., billing, intake, prior auth)
• Bottlenecks in patient flow, resource use, or care coordination
• Unmet needs in early detection, triage, or patient outreach

Engage frontline staff — nurses, physicians, & admins know where the friction is

Align with broader goals:
• Quality improvement
• Cost savings
• Clinician burnout reduction



ASSESS DATA & INFRASTRUCTURE
Data is the fuel for AI — poor data = poor performance

Key questions to assess:

• Does the organization have access to the right data types (structured, unstructured, imaging, labs)?

• Is the organization’s data clean, labeled, and de-duplicated?

• Can the organization’s systems share data across departments or platforms?

Review  technical infrastructure:

• Cloud readiness, APIs, FHIR support, & EHR integration capacity

• Data storage, processing power, & security controls

Governance matters:

• Does the organization have policies for data access, consent, sharing, & auditability?

• Is there a data stewardship team in place?

• Be honest about gaps & dependencies



CHOOSE YOUR AI WISELY



PILOT PROGRAMS & RISK MITIGATION

• Start small, learn fast — use a controlled pilot to validate AI effectiveness & user acceptance

• Define a clear use case & success metrics
• Example: “Reduce readmission rate by 10% in 3 months” or “Improve charting speed by 30%”

• Choose a low-risk, high-impact environment
• Consider outpatient clinics, administrative use, or well-documented specialties

• Engage clinician champions early
• Feedback ensures relevance & drives adoption across teams

• Key risk mitigation tactics:
• Build in human oversight 

• Monitor bias, accuracy, and drift over time

• Create a fallback plan in case AI recommendations fail or underperform

• Document everything — from clinical performance to workflow friction



GOVERNANCE
• Establish an AI Governance Committee

• Include clinicians, data scientists, compliance officers, IT, & patient advocates

• Set clear roles for monitoring safety, ethics, equity, & performance

• Monitor model performance over time
• Track key metrics: accuracy, false positives/negatives, user adoption, ROI

• Watch for model drift as patient populations or workflows change

• Measure clinical & operational impact
• Compare outcomes to baseline: Are decisions better? Are clinicians saving time?

• Adjust based on feedback
• Use frontline insights to refine workflows & retrain models when needed

• Maintain version control & change logs for audits & compliance

• Reassess data privacy, fairness, & bias at regular intervals



THE FUTURE: WHAT’S NEXT FOR AI IN HEALTHCARE?

• From point solutions to intelligent ecosystems

• No longer just assist — it will coordinate across diagnostics, operations, & care delivery

• Multimodal AI models

• Tools that combine text, images, labs, genetics, & voice for holistic decision support

• Personalized, proactive care at scale

• Predict illness before symptoms, tailor treatments, & close care gaps with precision

• AI-powered clinical co-pilots

• Large language models embedded in EHRs, helping draft notes, interpret data, & surface risks in real time

• AI equity & inclusion frameworks

• Building fairer systems by design: more diverse datasets, bias audits, & patient-centered algorithms

• Stronger regulation & trust infrastructure

• Clearer global standards will make AI safer, more explainable, & legally accountable

• The human + machine partnership evolves

• Clinicians won’t be replaced — they’ll be amplified by smarter, context-aware tools



SUMMARY: 5 BIG TAKEAWAYS

1. AI is already transforming healthcare. 

2. Success starts with the problem, not the tool .

3. Data, trust, & integration are non-negotiables. 

4. Governance & compliance must be built in from day one. 

5. The future belongs to human-AI collaboration.



START SMART, SCALE FAST



QUESTIONS 



THANK YOU! 

Kristen Borth, MS, RHIA, CHPS 
COO 

Primeau Consulting Group 
Info@primeauconsultinggroup.com

Connect with me on LinkedIn 

mailto:Info@primeauconsultinggroup.com


RESOURCES
• World Health Organization (WHO) – Ethics & Governance of AI for Health WHO Report (2021)
• FDA – Artificial Intelligence/Machine Learning (AI/ML)-Based Software as a Medical Device (SaMD) Action Plan 
• McKinsey & Company – How AI is reshaping healthcare McKinsey Article
• Stanford HAI – AI Index Report 2024 Stanford AI Index
• Tempus – AI in genomics and cancer treatment  Tempus Labs
• Aidoc – Radiology AI and clinical decision support Aidoc Case Studies
• IBM Watson Health (now Merative) – Legacy case studies Merative AI solutions
• Epic Systems + Microsoft Azure AI – AI-powered EHR tools Epic + Azure AI Partnership
• HIPAA and AI – Overview by HHS  HIPAA & AI Overview (HHS)
• EU AI Act (Health Impact) EU AI Act Summary
• FDA Digital Health Center of Excellence
• Nature Medicine – AI applications in clinical practice Nature Medicine - AI
• The Lancet Digital Health
• JAMA Health Forum – Ethical, legal, and economic impacts of AI
• Google Health AI – Deep learning for diagnostics
• NVIDIA Clara – AI infrastructure for hospitals  NVIDIA Clara Platform
• MIT CSAIL – Applied AI in healthcare
• Harvard Medical School – Online courses & AI in Medicine Program  Harvard AI in Medicine
• Coursera: AI for Medicine Specialization (by DeepLearning.AI)  AI for Medicine
• HealthIT.gov – Interoperability & AI guidance ONC Health IT Resources
• Kaiser Permanente Center for Total Health Blog Kaiser AI Initiatives

https://www.who.int/publications/i/item/9789240029200
https://aiindex.stanford.edu/
https://www.tempus.com/
https://www.merative.com/
https://news.microsoft.com/2023/07/10/microsoft-and-epic-expand-partnership-to-integrate-generative-ai-into-healthcare/
https://artificialintelligenceact.eu/
https://www.nature.com/nm/articles?searchType=journalSearch&sort=PubDate&type=article&subject=artificial-intelligence
https://www.nvidia.com/en-us/clara/
https://postgraduateeducation.hms.harvard.edu/ai-in-medicine
https://www.coursera.org/specializations/ai-for-medicine
https://www.healthit.gov/
https://centerfortotalhealth.org/
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