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     Heart disease mortality increased in 2022. 
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Coronary heart disease  
is  the  most  common 
type  of  heart disease 
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Innovations in minimally invasive care have transformed treatment options 
for coronary heart disease over time 

Modern Era of DES 

1960s 1977 1994 2003… 2008 2015… 20211980s … 2010 2024 

First CABG 
IABP First Balloon 

Angioplasty IVUS 

First Coronary Stent 
Approved by FDA 

First Gen DES 
(sirolimus, Second Gen DES 
paclitaxel) (zotarolimus, OCT 

everolimus) Third Gen DES 
(bioabsorbables) 

Impella FDA Intravascular 
approved lithotripsy Drug coated 

Balloons 
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      Structural heart interventions transforming the treatment paradigm 
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Diffusion of innovation curve 

Racial/Ethnic 
Minorities 

Factors influencing uptake: 
The innovation itself 

Adopters 
Time 

Communication channels 
Social system 

Everett Rogers, Diffusion of Innovation, 1962 
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TACTICS-TIMI 18: 
Randomized trial of invasive vs. conservative therapy in NSTE ACS 

Cumulative incidence of 
primary end point (death, 
MI, or rehospitalization) 

Sabatine M et al. Circulation, 2005 
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But our patient population is rapidly changing 
Percent immigrants by county according to U.S. Census 

9 
Place of Birth by Nativity and Citizenship Status, 2010-2014 American Community Survey 5-Year 



        

Evolving  demographics  of  immigrants  in  the  U.S. 

59% 
Hispanic 55% 53% 

46% 
42% 

31% 

33% 
36% 29% 

Asian 23% 23% 
19% 

'00 '02 '04 '06 '08 '10 

Pew Research Center Analysis of 2010 American Community Survey 
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Among patients with Acute Coronary Syndrome, Black patients are 
least likely to receive PCI, and if they do, least likely to receive a DES 

P<0.0001 P<0.0001 PCI by Race DES Use by Race 
% patients who received any PCI % patients who received a DES 

74% 
68% 67% 68%63% 

40% 40%38% 38% 
30% 

White Black Hispanic Asian Native White Black Hispanic Asian Native 
American American 

n= n= n= n= n= n= n= n= n= n= 
472,206 65,143 91,767 28,442 1554 472,206 65,143 91,767 28,442 1554 

Yong C et al. AJC 2018. 
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Black patients receive the least timely guideline-indicated care for ACS 
P<0.0001 

Angiogram within 24h if STEMI by Race 
% STEMI patients who receive angiogram 
within 24 hrs 

P<0.0001 

Angiogram within 48h if NSTEMI by Race 
% NSTEMI patients who receive angiogram 
within 48hrs 

71% 72% 70% 68% 69% 

White Black Hispanic Asian Native 
American 

n= n= n= n= n= 
472,206 65,143 91,767 28,442 1554 

51% 49% 49% 49% 
44% 

White Black Hispanic Asian Native 
American 

n= n= n= n= n= 
472,206 65,143 91,767 28,442 1554 

Yong C et al. AJC 2018. 
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Temporal Trends in CVD Prevalence among Asian American Subgroups 

Disaggregation 
reveals diversity 
within Asian 
subgroups 

Nguyen K...Yong C. JAHA. 2024 
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Temporal Trends in CVD Prevalence among Asian American Subgroups 

Nguyen K...Yong C. JAHA. 2024 
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Heterogeneity of Treatment among Asians with CAD in the US 

Manjunath L,….Yong CM. JAHA. 2018 
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Growth of Novel Minimally Invasive Procedures for Structural Heart Disease 
Rates of TAVR and SAVR from 2012-2019 

16 
Mack M, ACC.org, 2021 



     

     

 

  

TAVR Differential Uptake by Race, Ethnicity, and Sex 
Male White 

Female White 

Hispanic & Black 

Yong CM, et al. CCI, 2022 
17 



     
    

       

    

Racial and Ethnic Differences in Adoption 
of Mitral Valve Transcatheter Edge to 
Edge Repair over a Decade in the VAHCS 

Pillai B,...Yong CM. AHA 2023. 
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Racial and Ethnic Differences in Obesity Treatment Strategies 
in the VAHCS 

19 
Tang W, Tisdale R,...Yong CM. ACC.24. 
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Cardiovascular 
procedural
deferral and 
outcomes over 
COVID-19 
pandemic
phases: A multi-
center study 

Yong C et al, Am H Journal. 2021. 
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Myocardial Infarction across COVID-19 Pandemic Phases: 
Insights from the VAHCS 

22 
Yong C. JAHA. 2023 



     

    

Why did Veterans have improved survival? 

Yong C. JAHA. 2023 
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    Moving from reality to justice 
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Challenges to decision making with novel cardiovascular procedures 

Access to specialty care 
Cost of foll0w-up 

Life Expectancy vs. Valve Durability 

Quantity of Life 
Quality of Life 

Competing professional advice 
Mistrust of novel procedures 

Severity of disease vs. 
Competing Comorbidities 
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We rely on randomized clinical trials to inform how we guide our 
patients...... 

1. Go where the patients are 
2. Diversify the principal investigators 
3. Alignment across the clinical trial spectrum 

Yong CM, Fearon W. JAMA C, 2024. 
28 



          
  

      

Temporal Trends in Gender of Principal Investigator and Patients in 
Cardiovascular Clinical Trials 

Yong CM, et al. JACC, 2023. 
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     Yong CM, et al. JACC, 2017. 
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      Yong CM, et al. JACC Interventions 2019. 
31 



    Ballester S,...Yong CM. Annals of Surgery, 2022. 
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    Witting C,...Yong CM. JAHA 2024. 
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Pre-procedural barriers to accessing novel treatments for aortic 
stenosis among racial/ethnic minorities in the VAHCS 

Kerkar A...Yong CM. Am Heart J Plus, 2021 
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Pre-procedural barriers to accessing novel treatments for aortic 
stenosis among racial/ethnic minorities in the VAHCS 

Kerkar A...Yong CM. Am Heart J Plus, 2021 
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ypass last
o do ok, so
t”

Mismatch between availability of treatment and availability of peer 
networks who have direct experience with these novel treatments 

“Well  I  don’t  know  
anyone  who’s  had  this  

before,  so  I’m 
not  sure...” 

“My  aunt  had a   
“My neighbor had a bTAVR,  so  I  think  it’s  

thyeae  rirg ahnt cd hhoe ice seem for  ed t
me.I’” d like to do i

36 



37



Unedited Video of Internal Jugular Magnified Video of Internal Jugular
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A novel noninvasive method for remote heart failure 
monitoring: the EuleriAn video Magnification apPLications 
In heart Failure studY (AMPLIFY)

Abnousi F.... Yong CM. Nature Digital Med, 2019 
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The Role of Artificial Intelligence in Cardiovascular Health Disparities
The Risk of Greasing the Slippery Slope

Thamman R, Yong CM, et al. JACC Adv, 2023.



Risk Factors for CVD have not changed much over 30 years

40
Roth GA et al. JACC, 2020
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The 
Streetlight 
Effect 
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Novel Use of Z Codes to Identify Social Determinants of CVD Outcomes
Health Related Social Needs Associated with 1-Yr Mortality and Readmission

Song N,...Yong CM. ACC 2024.



There is real power in understanding Veteran journeys at scale.

While the pandemic exacerbated cardiovascular inequities, novel 

technologies may allow us the ability to overcome them if used appropriately.

We are underestimating the value of social support in health outcomes.
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Emerging lessons from the VAHCS
It’s not just about statistics



• Rapidly changing U.S. demographics and procedural 
advances make achieving health equity an increasingly 
complex problem, with further setbacks from the 
pandemic.

• Despite tremendous advantages of novel technology 
and artificial intelligence, there is a risk that it widens 
disparities in care.

• More research into how we can identify and address 
the most impactful barriers for Veterans is critical. The 
VAHCS is uniquely poised to address these problems. 

Summary and Next steps
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