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The State of Cardiovascular Medicine 

• Effect of COVID-19 

• Health Equity 

• Digital Transformation 

• Medicine As Data Science 

• Communication and Miscommunication of Science 

• Workforce Changes 

• Clinician Burnout 

• Opportunities for the future 

 



What is Impacting CV Clinicians, 
Patients, and the Healthcare Industry 

in 2022? 
 

 Constant Change 









Lessons Learned From COVID 

Global Collaboration is 
Critical & Effective 



Johnson-Agbakwu, C.E., Ali, N.S., Oxford, C.M. et al. Racism, COVID-19, and Health Inequity in the USA: a Call to Action. J. Racial and Ethnic Health Disparities (2020) 

The current national COVID-19 mortality rate 
for Black Americans is 2.1 times higher than 
that of Whites. 
  
The pandemic has brought to light significant 
health inequities that have existed in our 
society for decades.  



COVID has highlighted the 
importance of SDOH’s on 
risk and outcomes 

80% 

20% 



JACC Leadership Page  on Health Equity, May 

2021 

Health equity means that everyone 

has a fair and just opportunity to be 

healthy.  

Robert Wood Johnson Foundation 

“Health Equity is 
defined as the absence 
of unfair and avoidable 
or remediable 
differences in health 
among population 
groups defined socially, 
economically, 
demographically or 
geographically”.  
 
World Health Organization 



The Business Case for Health Equity 

https://altarum.org/sites/default/files/uploaded-publication-files/WKKellogg_Business-Case-Racial-
Equity_National-Report_2018.pdf 
https://cmelearning.com/resources/the-case-for-health-equity/#business 
https://www.astho.org/Programs/Health-Equity/Economic-Case-Issue 

-Health disparities are costly 
and there would be a positive 
economic impact if health 
equity is better implemented 
 

-It has been estimated by the 
Institute of Healthcare 
Improvement, that health 
inequities cost the United 
States $83 billion and this is 
anticipated to grow to $300 
billion by the year 2050  
 
 
 

•https://www.commonwealthfund.org/blog/2021/any-medicare-solvency-effort-must-include-
advancing-health-equity 
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Lesson Learned From COVID 

We Must 
Address Health 
Equity 



Transformative Times, 
Transformative Health Care. 



From: Nabel EG, Braunwald E. NEJM 2012 



David R. Holmes et al. J Am Coll Cardiol 2020; 75:2738-2743. 





A Digital “World” 

ePRO 



Hospital waiting room Hospital waiting room 

        ----------------------- 2022 1956 



 COVID-19: A Catalyst for Telehealth 

5 % 

70 - 90 % 

0 - 40 % 

Propelled by the 'new normal' associated with the COVID-19 
pandemic, we have witnessed a surge in technology innovation to 
assure continuity in care delivery. 





Digital Transformation(DT) 
  
• DT refers to the disruptive improvement 

process that introduces changes in 
information management, computing, 
communication, and connectivity technologies 
that impact organizational operations, 
structure, and business strategy.  

• A common misconception about DT is that the 
disruption is merely technological; instead, DT 
is a wider philosophical framework that entails 
improving clinical processes  by leveraging the 
vast amount of data, supporting clinical 
decision-making, and ensuring resource 
utilization towards improved quality of care 
and increased patient satisfaction by 
enhancing clinical data communication and 
patient engagement. 
 
 



DX of Healthcare 

Virtual Care 
Remote 

Monitoring 
AI-Driven Care 

From: Kamal Jethvani 
Sr. Director, Connected Health Innovation, Partners Healthcare 



Getting to virtual care 







  Digitization: an enabler for AI/ML 

Data is the new 
game-changer, 

everywhere 

Organizing large 
volumes of real-
time data from 
several sources 

is time-
consuming and 

slow 

To reduce the 
human effort 

involved in this 
and decrease 
the required 

time, AI and ML 
are being 
employed 







Learning Healthcare System 







Cardiology  
and Creative  

Approaches to Care. 



 AI Driven Care In Cardiology 



Use of Artificial Intelligence in STEMI 
Management 

• Artificial intelligence may be able 
to use predictive modeling of 
features of STEMI and provide a 
standardized approach to care, 
which can eliminate implicit bias 
in the care of women and  
improving STEMI care and 
eliminating sex disparities.  
 

Martha Gulati. Journal of the American Heart Association. Yentl's Bikini: Sex Differences in 
STEMI, Volume: 8, Issue: 10, DOI: (10.1161/JAHA.119.012873)  



AI = “Augmented Intelligence”, facilitated reads more efficient, 

reduced cost, increased accuracy. 

Cardiac CT and AI 



NC-HCT: CTA: CT Perfusion 

MR 

Perfusion 

Diagnostics 

Communications 

Work-Flow ICH? 

Risk Area 

LVO? 

Map 

Norton Health (KY) Pilot:  Reduced Door-to-Thrombectomy 119 min to 90 min 

AI Facilitated Acute Stroke Care 





The 
Future of 

AI 



  Challenges?  

Ethical and Regulatory Concerns 

?Biases 

?Lack of transparency 

?Privacy concerns with the data  
used for training AI models 

?Safety and liability issues with  AI 
applications in clinical  environments 

?Does it work in real life? 
J Am Med Inform Assoc 2020; 27: 491–497  

https://doi.org/10.1093/jamia/ocz192 



• “…automation won't replace physicians, but those using 
automation will replace those that don’t.” 

Bertalan Mesko, Medical Futurist Institute, 13 April 2021 
https://www.linkedin.com/pulse/doctors-reject-support-from-ai-heres-why-bertalan-mesk%C3%B3-md-phd/?trk=eml-
email_series_follow_newsletter_01-hero-1-title_link&midToken=AQFi90tixbv4eg&fromEmail=fromEmail&ut=0RfNBaZbxAzFI1 
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Itchhaporia et al. J Am Coll Cardiol 2022; 79:947-949. 

We learned that scientists and health care 
professionals need to learn to effectively 
communicate the risks, benefits, and latest scientific 
findings beyond the academic and scientific arena. 

 
Restoring public faith in science is then an imperative 
in the coming years. 
 
In his book The Demon-Haunted World: Science as a 
Candle in the Dark, Carl Sagan wrote, “Science is an 
attempt, largely successful, to understand the world, 
to get a grip on things, to get a hold of ourselves, to 
steer a safe course.” Doing this well and steering the 
course starts with communication, and it starts with 
us.  
 
  



Operational Impacts 



CV Management in COVID-19: 
“Old Dogs, New Tricks” 

Pre-COVID   “COVID Modified Management”            

Exercise Stress Testing Pharm MPI, stress cMRI, CCTA, CT-FFR 

Echocardiography Limited-View Echo, POCUS 

TEE/TEE-Cardioversion Structure: CTA, CMRI 

Cardioversion:  CTA 

Consultation Video Consultation/e-Consultation 

CRM Device F/U Remote Device Monitoring 

CHF E-Clinic, RPM 

Cath/PCI CCTA/SDD 



PCI During COVID:  Same Day Discharge 

80% 

• Trans-radial or vascular Closure 
• Angio and clinical criteria met 
• Elective and ACS cases 
• Post-PCI protocol driven 
• Care coordination 

Source:  ADSI 

N = 28,018 



• Volumes (inpatient and outpatient) initially slow to return 

• Shift to outpatient care (lower cost, lower revenue) 

• Increased cost of care ( Inflation) 

• Increased patient acuity and Chronic Medical Issues 

• Shortage of key clinical and support staff 

 

Economic Headwinds for 2022 and Beyond 



Health Care Professionals:  Critical Condition 

1.https://khn.org/news/article/us-health-workers-deaths-covid-lost-on-the-frontline/ 

2. https://www.forbes.com/sites/coronavirusfrontlines/2021/08/09/covid-19-has-ravaged-the-global-healthcare-workforce-

we-need-to-invest-in-their-future/?sh=15beb336dd05 

3. https://www.aha.org/system/files/media/file/2021/05/fact-sheet-workforce-infrastructure-0521.pdf 

4. https://www.mckinsey.com/industries/healthcare-systems-and-services/our-insights/nursing-in-2021-retaining-the-

healthcare-workforce-when-we-need-it-most 

 

 

• 3600 HCW  in U.S. died from 
COVID in 2020 (115,000 
worldwide) 

• 22% of RN’s may leave nursing in 
the next year, 25% PTSD 

• 30% of RN’s  are >60 years old 

• Only 8% of new RN’s want to do 
bedside nursing = crisis! 
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Workforce Crisis : Nurses 



Physician Workforce Shortage 





Clinician Burnout 



Clinician Wellness: Environment of Professionalism  

Clinicians Can’t Help Their 
Patients If They Don’t Take Care of 
Themselves 

CWB Hub:  www.acc.org/ClinicianWellBeing 

• Optimized Work Environment 
• Eliminate burdens, Value time 

• Culture of Professionalism 
• Engagement, respect, leadership 

• Self-Resilience, Self-Leadership 
• Empathy, balance, remove 

stigma’s 



Disruption 2001-2022:   
Negative disruption can result in positive disruption 

 
Security 
Safety 
Unity* 

Financial 
reform 

Transparency 

Health Equity 
Digital Transformation 

Value Based Care 
Communication 

2001 

2021 



Reflections: 
• COVID is and has been a Global problem with broad impact. 
• COVID is a negative and positive disruptor 
• COVID taught us new ways to deliver CV care- promoted 

innovation and digital transformation of care 
• COVID exposed health inequities and the SDOH 
• COVID further threatened Clinician well being 
• COVID has exposed weaknesses of our health care delivery system 

… 
• But has created opportunities to transform care and deliver higher 

value. 





Robert M. Califf. Circulation. Avoiding the Coming Tsunami of Common, Chronic Disease, Volume: 143, Issue: 19, Pages: 1831-
1834, DOI: (10.1161/CIRCULATIONAHA.121.053461)  



Projected Future Cardiovascular Risk Factors and  
Cardiovascular Disease by 2060 



“Worrisome” rise in cardiovascular disease predicted out to 2060 
  

 

 

Substantial increases in cardiovascular trends may contribute to a rising 
burden on the US healthcare system and highlight the need for equitable 
access to prevention education and treatments now to prevent future disease 

Projected rates of cardiovascular risk factors and disease will 
increase significantly in the USA by 2060 in line with changing 
demographics: 
 

•Ischemic heart disease: 21.9 million to 28.7 million 
•Heart failure: 9.7 million to 12.9 million 
•Myocardial infarction: 12.3 million to 16.0 million 
•Stroke: 10.8 million to 14.5 million 
•Moreover, by 2060, there will be 54.6 million Americans 
with diabetes, 162.5 million with hypertension, 125.7 
million with dyslipidemia, and 125.7 million with obesity,. 



Innovate! 

Change As a New Constant 



A Turning Point in Healthcare 

Health Equity 
Digital Transformation 

Medicine As a Data Science 
Value Based Care 
Communication  

Collaboration 



The Opportunity 
• Biomedical science and technology are 

in an amazing period of discovery and 
development 

• Yet these advantages are not resulting in 
superior health and outcomes for the 
population 

• The intersection of biomedical science, 
technology and communication if 
handled with good policies, investment 
and communication could usher in an 
new era of better health for the US and 
the world 

• CV disease is the tip of the spear 

  





Thomas A. Pearson et al. J Am Coll Cardiol 2020; 76:306-320. 





 

•Vocal “biomarker” 

•2.6x more ACS 

•3x more CAD 

• Pain 

• Depression 

• PE 

• Genetics •  Medication Compliance 

•  Microbiome Analysis 

•  Virtual Endoscopy 

Embrace Technology for Patient Monitoring:  
Facial/Voice Recognition, Ingestibles 







Lessons Learned 
• What the pioneers of TAVI did took courage and commitment, and we can 

learn so much from their efforts.  

• They taught us that true transformation of health care sometimes means 
radical, disruption of long-standing practices and getting comfortable with 
the uncomfortable.[ 
 



Looking to the Future  

• This is a historic moment in medicine.  

• There is a remarkable opportunity to recognize 
and promote medicine as a data or information 
science and create learning health care systems 
defined by the Institute of Medicine as one 
“designed to generate and apply the best 
evidence” for personalized healthcare, “to drive 
the process of discovery as a natural outgrowth 
of patient care and to insure innovation, quality, 
safety and value in health care” 



“I have been impressed with 

the urgency of doing.  

Knowing is not enough; 

 we must apply.  

Being willing is not enough; 

we must do.” 

 

—Leonardo da Vinci  



Dipti Itchhaporia, MD, MACC, FAHA, FESC, FRCP 
drdipti@yahoo.com 
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