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Healthcare Delivery Innovation – Unleashing the 
Power of Data, Analytics, and AI Technology to 

Improve Cardiovascular Care

 To demonstrate the value of an Enterprise Data Warehouse (EDW)
 To highlight the role of data analytics to improve operational and clinical 

outcomes
 To describe the use of data to support current and future digital and AI 

technologies in cardiovascular care

 Data driven insights to guide strategic investments
 Joint Venture Partnerships, CV dedicated ASC, optimizing outreach clinic network

 Reduce unnecessary variation in care, drive clinical care improvements
 Reducing gaps in care in patients with valvular heart disease

 Development of E-consults

 Management of supply chain costs per case

 Strategic investments in Value Based Care Arrangements and AI Tech
 Leveraging lower cost sites of service to enable growth of complex CV care at ANW

 Eden Prairie Integrated Practice Clinic

 Physician Leadership and Clinical Insight

What is Possible with Robust Data Analytics and Clinically Driven Insight:
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Healthcare Spend and Life Expectancy

The United States is a significant outlier in healthcare spend per capita compared 
to life expectancy and the gap in spending between the US and comparable 
countries is growing.

Projected Prevalence of CV Disease
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Cardiovascular Disease Market Dynamics

 The current US healthcare delivery system remains 
fragmented, costly, and reactive.

Demographics are driving a growing demand for 
cardiovascular care.

 The growth of market disruptors creates potential for 
significant change.
 22% growth in private equity and VC deals

 38-fold growth in virtual health visits

 Virtual and home hospital care

 Patient focused digital health technologies

 Artificial Intelligence

 Increased focus on value-based reimbursement, risk 
sharing, and population health initiatives.

 By 2035, over 131M (45%) Americans will have CV Disease.
 87% of healthcare spend is driven by clinical decisions around care. 
 33% of MN healthcare spend is for hospital care.
 Healthcare delivery is changing with transitions including the growth of virtual care, 

ambulatory and home hospital care, and value-based risk sharing. 

 Population Health based payment reform requires complex data and analytics.

Allina Health Minneapolis Heart Institute: Market Dynamics

 Seamless care transitions across the CV continuum at all points of access to 
the Allina Health Minneapolis Heart Institute.

 Patient focused, digitally-supported, and data-driven optimal cardiovascular 
care from CV prevention to heart transplant.

 A population health focus through MHI’s HDI Center for quality, innovation, 
and advanced analytics to reduce unnecessary variation in care.

 24/7 CV Coordination and Care Center with enhanced access to novel digital technologies.

 Expand CV ASC footprint for site of service transitions.

 Grow MHI’s integrated clinic model, virtual/Tele-heart care, and access to sub-specialty care.

 Invest in and grow the proven impact of MHI’s HDI Center. 
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Healthcare Analytics Market Growth

“As more healthcare organizations are coming to understand, the future 
of healthcare will rely on the broad and more effective use of their vast 
stores of data.” Dan Burton, Health Catalyst CEO

Healthcare Delivery Innovation – Advanced Analytics for Data-Driven Care
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Healthcare Delivery Innovation – Advanced Analytics for Data-Driven Care

Healthcare Delivery Innovation – Advanced Analytics for Data-Driven Care

Endless areas of focus: clinical care improvement, operational 
enhancements, CV supply chain management, novel digital strategies, 
procedural care optimization, reducing gaps in appropriate care, national 
benchmarking, and CV research analytics.  
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Enterprise Data Warehouse

 Allina and Health Catalyst partnership

 Epic systemwide EMR since 2005

 EDW data architecture links over 100 large data 
sources together:
 Clinical, financial, payer, patient satisfaction, 

national registry and national benchmarking data

 Leverage data visualization tools to analyze and 
identify areas of opportunity

 Develop metrics, clinical protocols, and care 
delivery changes to optimize care, eliminate 
waste, and reduce unnecessary variation

 Closely track clinical and financial outcomes

Dashboards for Clinical Care Management
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 HDI outreach dashboard provides 
data-driven insight to optimize 
cardiovascular care and clinical 
outreach. 
 Data analytics enables a focus on 

the deployment of providers to the 
communities with greatest need.
 Since 2017:
 MHI increased the contribution 

margin per FTE day by 67%.
 MHI increased the total number of 

unique patients by 31%.

Minneapolis Heart Institute: Value of Data-Driven Analytics

MHI Beyond 5: Delivering 24/7 Cardiovascular Care

Consistent access to high quality inpatient CV care 
throughout the weekend
Improve hospital efficiency
Reduce Inpatient length of stay (LOS)
Extend subspecialty services through the weekend
Improve the patient experience
 Optimize utilization of high-cost infrastructure
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Capturing the Impact of Beyond 5

Since implementation in 2019, MHI’s Beyond 5 program has delivered a 
financial net benefit of over $11M, avoided 1,838 inpatient hospital days, 
and expanded weekday CV procedural capacity. 

Optimal Care for Chest Pain

 Chest pain is the second most common presenting symptom at Emergency 
Departments across the US with over 8 million visits annually.

 In partnership with our ED providers, MHI developed a standardized protocol 
for CT coronary angiography in the evaluation of potential ACS presentations.

 Over the past 4 years, this program has avoided 1,698 inpatient hospital days 
and avoided $7.8M in unnecessary healthcare spend in support of our 
population health approach to cardiovascular care.
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Optimal Care: Risk Stratification following acute MI

Risk stratifying acute MI patients enables appropriate post-hospital 
follow-up intervals to reduce re-admission.

Management of Supply Chain Costs
 CV achieved over $14M in net financial savings through supply chain management in 2023.  
 CV Non-Labor Governance Committee reviewed over 110 product requests and assess each 

for clinical efficacy. 19% declined based on clinical need and pricing.
 2021-2023 MHI’s median TVC per case remain 28% lower than highest cost site
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A Focus on Population Health

To effectively manage the growth in demand for cardiovascular care, we will 
need to focus on how we can best deliver care and value to our community in 
locations and care models that best meet our patient’s needs.

 Direct clinical impact on the cardiovascular 
care of over 7,500 patients.

 A reduction of over $1.2M in direct patient 
care costs.

 A combined savings to commercial and 
government payers of over $4.2M.

C5: Developing a Comprehensive CV Coordination Center

 24/7 Comprehensive CV Coordination Center:

 Virtual inpatient and outpatient triage

 Cardiology curbside consultation

 Inpatient virtual cardiology consultation across Allina 
hospital and affiliate network

 Hospital at Home CV care management

 Provider to provider E-consults

 Remote patient monitoring and real-time care 
management

 Outpatient care coordination and scheduling 
optimization

 Management of predictive analytics to reduce 
unnecessary ED visits and hospitalizations 
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 Monthly increase in CV transfers:
 Allina facility transfers: increased by 50%

 Non-Allina facility transfers: increased by 67%

Weekend sub-specialty consults and non-emergent procedures:
 Inpatient EP consults: increased by 126%

 Inpatient EP procedures: increased by 35%

 Inpatient CV procedures: increased by 82%

 Inpatient Advanced CHF consults: increased by over 36%

 Median CV GMLOS decreased from 128% of predicted to 111%.
 Median CMI increased from 2.74 to 2.84.

23

C5 KPI Impact Q1 2024

Developing an Integrated Practice Clinic

 “Healthcare does not have to be chaotic.”

 “Patients and families should not have to worry about coordinating their own care.”

 “Clinicians should not have to wonder who will provide the other services that their 
patients need.”

A focus on delivering clinical outcomes that matter to patients in a comprehensive 
care model that improves efficiency through technology, coordination, and 
advanced analytics to optimize value.
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Eden Prairie Integrated Practice Clinic

Eden Prairie Integrated Practice Clinic
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MHI Integrated Practice Clinic Eden Prairie

 33% of ANGMA patients are also seen by MHI Providers

 40% of MHI Eden Prairie visits are covered under Allina Value 
Based Care agreements

 56% of patients are covered by commercial insurance

 >88% of patients are connected to their Allina Health Account 
app

MHI Integrated Practice Clinic Eden Prairie

 Small Group Patient education:
 Atrial Fibrillation
 Prevention / Coronary Artery Disease
 Congestive Heart Failure
 Story Health partnership for “health coach” longitudinal care

 Portable, handheld echocardiography for real time clinical assessment
 Exercise physiologists trained in POCUS
 Images submitted to US2 AI for automated, real-time interpretation

 Piloted voice enabled, AI technology to support optimal clinic visit documentation
 Developed a shared remote hypertension management program
 Exploring AI partnerships to pilot prioritizing clinic scheduling based on a patient’s clinical 

status, completion of required studies, and urgency
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Aortic Stenosis: Gaps in Optimal Care

Aortic Stenosis: The cost of waiting

The cost of caring for patients with severe, symptomatic aortic stenosis increases 
with delays in definitive therapy. The two-year healthcare resource utilization for 
these patients increases by over 73% in patients with greater than 6 months from 
diagnosis to definitive therapy.
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Investment in Cardiovascular Ambulatory Procedural Care

AI is a revolutionary 
technology powered by the 
growth of supercomputing 
speed and vast amounts of 
data from which to learn.
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Supercomputers can now perform as many calculations in a single second as one 
human could perform in over 31 billion years.

Global annual data generation is increasing exponentially: 175 zettabytes in 2025.
On DVD’s, this amount of data storage would create a stack that circles the earth 

222 times.

Artificial Intelligence: Transformative Technology

https://www.cnbc.com/video/2023/08/02/a-i-will-be-the-greatest-leap-forward-in-productivity-says-deepmind-co-founder-mustafa-suleyman.html
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Artificial Intelligence: Transformative Technology

https://www.cnbc.com/video/2023/08/02/a-i-will-be-the-greatest-leap-forward-in-productivity-says-deepmind-co-founder-mustafa-suleyman.html

What is Artificial Intelligence?

• AI is a machine's ability to 
perform the cognitive functions 
typically associated with human 
intelligence.

• Machine learning: The development of 
algorithms by machines trained on large 
datasets that can detect patterns and adapt to 
new data to make predictions.

• Generative AI: AI models that generate 
detailed content in response to a prompt. These 
models are trained on the vast publicly available 
sources across the internet including books, 
images, news articles, Wikipedia, and scientific 
journals.

Current Opportunities 
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 Ambient AI for Clinical Documentation: AI can translate and summarize 
the conversation between clinician and patient. 

 Echo Analysis and Interpretation: AI can identify cardiac structures, 
measure chamber sizes, and assess cardiac function with speed and 
accuracy.

 Arrhythmia Detection: smartwatches and patches use AI to detect irregular 
cardiac rhythms which can aid in earlier diagnosis and treatment.

 Advanced Cardiac Imaging: AI can assist in analyzing and interpreting 
cardiac CT's, MRI's, and invasive coronary angiograms to identify and 
quantify abnormalities with greater precision and in less time.

Current AI Opportunities in CV

• Early disease detection and risk assessment
• Multi-modal predictive analytics
• Novel drug discovery and development
• Personalized treatment planning
• Resource optimization
• Patient engagement and education
• Quality improvement
• Telemedicine

Future AI Opportunities in CV:
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• Data privacy and security
• Data quality
• Bias and fairness
• Regulatory and Ethical issues
• Over-reliance on AI “black box”
• Clinical validation
• Technical challenges

AI Risks in CV

AI Governance
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AI Opportunities Are Everywhere 
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Artificial intelligence really needs to be renamed "collaborative 
intelligence," because it is really a collaboration between a human 
doctor and the machine to leverage the best abilities both have to 
offer to improve patient care and efficiencies in healthcare.

Ami Bhatt, MD
Chief Innovation Officer, American College of Cardiology (ACC) 
Adult Congenital Heart Disease Cardiologist, Mass General Hospital

Collaborative Intelligence
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“The Development of AI is as fundamental as the creation of the 
personal computer. It will change the way people work, learn, and 
communicate – and transform healthcare. AI is already being used 
to improve how diseases are detected and diagnosed. In the 
future, it will help accelerate research breakthroughs and make 
accurate, reliable medical advice available to those who never get 
to see a doctor.”  

- Bill Gates
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 Data driven insights to guide strategic investments
 Joint Venture Partnerships, CV dedicated ASC, optimizing outreach clinic network

 Reduce unnecessary variation in care, drive clinical care improvements
 Reducing gaps in care in patients with valvular heart disease

 Development of E-consults

 Management of supply chain costs per case

 Strategic investments in Value Based Care Arrangements and AI Tech
 Leveraging lower cost sites of service to enable growth of complex CV care at ANW

 Eden Prairie Integrated Practice Clinic

 Physician Leadership and Clinical Insight

What is Possible with Robust Data Analytics and Clinically Driven Insight:
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