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Abstract: Racial disparities in transcatheter aortic valve replacement (TAVR) implantation results from 
several factors, including socioeconomic disparities, inherent biases in healthcare provision, fewer referrals to 
specialists and language barriers in some minority populations. In this review article, we discuss the current 
data on the racial disparities in TAVR, explore the prevalence of aortic stenosis in different demographics in 
the United States and we proffer practical solutions to these problems.
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Introduction

Although there have been a few studies (1-3) examining the 
influence of race on transcatheter aortic valve replacement 
(TAVR) procedure rates, this is the first review article to 
comprehensively summarize this topic whilst proffering 
solutions on how to reduce such disparities in TAVR 
implantation.

Aortic stenosis (AS) and its management

AS is a common cause of valvular heart disease present in 
almost 7% of patients older than 65 (4,5). It has a very high 
mortality with an average life expectancy of 1 year once 
the patient becomes symptomatic; which has numerous 
manifestations, including angina, syncope, or most 
commonly, heart failure (6,7).

In the United States (US), the chief cause of AS is 
degeneration and valvular calcification, so called senile 

calcific AS (>50%). Other important causes include bicuspid 
valve disease causing 30–40% of cases (8-10), and rheumatic 
heart disease, which is more common in developing 
countries (11). 

For several years, the standard therapy for AS was 
surgical replacement of the aortic valve, which improved 
survival and reduced morbidity but was only possible in 
patients with acceptable surgical risk due to the invasive 
nature of open heart surgery (12,13).

In recent years, TAVR has been shown in landmark trials 
(14,15) to be as effective and comparable as a treatment for 
severe symptomatic AS, especially in patients with high and 
intermediate surgical risk (i.e., patients with prior open-
heart surgeries and multiple comorbidities).

Evolution of TAVR as an important treatment 
for AS

As the 15-year landmark approaches since the advent of 
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TAVR for AS (16), there has been a growing expertise 
among operators, advancement of TAVR technologies with 
better valves (17), lower complication and stroke rates, and 
lower rates of short-term mortality (15).

The US has a very expensive health care industry (18), 
and TAVR has been a welcome innovation for reducing this 
burden. Studies have shown reduced post-operative hospital 
stay (19) and reduced complication rate, despite slightly 
increased cost of procedure mainly due to the cost of the 
valve, which will likely reduce as it becomes a mainstay 
in therapy (20). TAVR has been employed for several off-
label pathologies (21) including aortic regurgitation (22) 
and valve-in-valve therapies (23) with encouraging results, 
making the future of TAVR very promising.

Racial disparities in TAVR implantation

TAVR continues to be an expanding and improving 
alternative to open heart surgery with over 58,000 patients 
in the US getting this procedure for the treatment of severe 
symptomatic AS as of 2016 (23). 

The number of TAVR procedures performed has 
doubled annually every year from 2012–2014, and increased 
by 8,000 from 2014 to nearly 25,000 in 2015 (24). However, 
despite this impressive increase, the percentage of African-
American (AA) patients who received this therapy from 
2012 to 2015 remained at 3.8% compared to 93% in 
Caucasians (24); the US population census bureau estimates 
AA to make up about 16% of the US adult population (25).

This has been corroborated by numerous single 
center studies (3,26,27). Cardiac comorbidities such as 
congestive heart failure, severe coronary artery disease 
(CAD), and non-cardiac comorbidities like cancer, end 
stage renal disease (ESRD), morbid obesity and prior 
cardiac surgery were common reasons for non-operative 
management of AS.

This is not solely due to an increased geographical 
density of Caucasians in centers that offer this therapy: a 
single center study done in a large urban area in the US 
with a relatively large AA population of 37% still showed 
that only 10% of those who received TAVRs were AA’s 
compared to 90% who were Caucasians (3).

This disparity in implantation of TAVRs in non-
Caucasian, especially AA population has been attributed 
to several factors including lack of physician trust among 
minorities, lower likelihood to be referred for specialized 
procedures, lower insurance rates and poorer socioeconomic 
status. Another reason given for this disparity was 

significantly lower risk for developing severe AS among AA 
compared to Caucasians.

Explaining the racial disparities in TAVR 
implantation and accessibility

Studies have shown that AA’s are less likely to receive other 
surgical procedures compared to Caucasians (28,29). The 
complete reason is not known but we summarize below 
the most important factors playing a role in this trend in 
relation to TAVR implantation.

Socioeconomic and health insurance disparities

It is a well-known fact that there are a higher number 
of uninsured AA patients compared to their Caucasian 
counterparts (30). Whilst 11% of Caucasians are uninsured, 
that number is around 31% for Native Americans and 32% 
for Hispanic Americans (31).

Several studies have shown a significant difference in 
advanced cardiac procedures with reduced access to patients 
who are racial minorities (32) or of a lower socioeconomic 
status (33). 

Due to the private and often for-profit  nature 
of the American health insurance industry, it is not 
surprising that the insurance companies are not willing 
to cover such an expensive procedure regardless of 
the benefits already enumerated above. The cheaper 
option of the open surgical aortic valve replacement 
remains the default option for the low-income class in 
the US. Since older patients are most affected by this 
pathology, lower socioeconomic class patients, often-
older minorities have only Medicare insurance (34); 
which has very stringent reimbursement requirements 
and multiple exclusions for approval of TAVR (35).  
On the other hand, patients with a combination of private 
and Medicare insurance were shown to get the procedure 
more often (3) in a single center study. As such, disparities 
exist even among Medicare-aged patients (36).

Many uninsured minorities less than 65 years old, with 
severe AS, may be unaware of their eligibility for government 
support programs such as Medicaid, due to ignorance or 
language barriers. For example, almost 70–80% of uninsured 
Hispanic and AA children are eligible for Medicaid and 
other programs (37).

Hence, we advocate widespread outreach in multilingual 
pamphlets and programs encouraging health insurance and 
health seeking behaviors among minorities and informing 
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them about their eligibility for insurance.

Disparities in specialist referrals

A post hoc analysis in a study by Sleder et al. (2) revealed 
that AA patients with severe AS were less likely to 
be referred to cardiology, more likely to decline an 
intervention, or be lost to follow-up. Another study showed 
that fewer cardiac referrals and follow-up appointments 
were made to Hispanic and AA patients and patients with 
lower socioeconomic status (34). This can be extrapolated 
to TAVR as well.

AAs are at increased risk for earlier onset AS (38), 
making it even more important to seek care as symptomatic 
AS has a grave prognosis (39).

We advocate early specialty referrals for minorities, 
encouraging minority patients to get health insurance or be 
covered by support programs and lobby for the acceptance 
of these patients into specialists’ practices.

Cultural differences and lack of understanding 
of the procedure

In looking for possible reasons for disparities in TAVR 
implantation, cultural differences and beliefs are often 
underestimated. Similar trends of racial disparities are seen 
in AA patients with CAD (40). Examples of manifestation 
of these cultural differences include seeking care late, late 
symptom recognition and late intervention (41,42). These 
reasons are also relevant to the minority of patients with 
severe AS who may be candidates for TAVR.

In a study by Minha et al. (1), AA patients were 
significantly more likely to refuse AVR compared to 
Caucasians (P=0.04). Other trends among minorities 
included the perception of being “too old” for the TAVR 
procedure despite the mean age of the procedure over the 
last 5 years being 83 years (43) pointing towards a poor 
understanding of the risks and benefits by the patients, 
mistrust between these patients and their providers who are 
often Caucasians (44).

Another cultural difference is in decision-making: in 
minority patients, medical decisions are more likely to be 
reached from a group decision by many family members 
who may dissuade the patient without a full understanding 
of the procedure (45). As an example, they may believe that 
TAVR has risks commensurate to an open-heart bypass or 
AVR despite decreased stroke and mortality rates in patients 
at high pre-operative risk. 

It may be important to ask patients and family members 
reasons for refusing potentially lifesaving therapy in the 
form of a survey or discussion and analyzing and relaying 
this information in the form of a frequently asked questions 
(FAQ) brochures written in simple and easy to understand 
language.

We suggest an increase in the education of minority 
patients and their extended family members about the 
procedure and potential benefits and risks. We recommend 
the use of simple English communication, brochures and 
proper language translators if necessary rather than using 
family members who may not be able to understand what 
physicians are specifically asking or for whom it may be 
culturally inappropriate to discuss such issues with the 
patient, a likely more senior family member.

These steps to address language barriers and increase 
understanding of the procedure have been shown to 
improve outcomes (46).

To that effect,  we advocate that education and 
understanding of minority beliefs and practices including 
but not limited to, family be assimilated into medical 
education starting in medical school and reinforced through 
practice including the faculty. This will hopefully have 
an effect at increasing awareness of these matters in the 
medical community as a whole. 

Encouraging training programs for cultural competency 
have been launched by the ACGME and AAMC (47). We 
believe that better understanding of minority populations 
will increase access to TAVR and other medical procedures.

The US is projected to have a majority non-white 
population by 2050; hence as the demographics change, 
we must foster increased diversity in physicians and other 
healthcare workers as this helps to increase understanding, 
reduce language barriers, promote trust and can influence 
their non-minority colleagues on cultural competent 
practices.

Increase in clinical trials inclusion

Participation in clinical trials is also an important part of 
diversifying the patient demographic. It gives insightful 
data on outcomes of every racial group, increases initial 
experience and efficacy of a new technique in every racial 
group. The disparity in clinical trials is staggering; this is 
apparent in the TAVR PARTNER trial (15) where only 
2.7% in the high-risk pool (19 out of 699) were AA’s. This 
is not particular only to this trial, the recent WATCHMAN 
trials for left atrial appendage closure devices—another new 
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cardiac device (48,49) included very small percentages of AA 
patients. This is also true for recent cardiac medications after 
landmark trials for example the PARADIGM-HF trial (50)  
with only 5% of AAs. 

It is not clear the exact reason for this trend of reluctance 
among AA’s to participate in clinical and drug trials. It is 
likely multifaceted: Historical distrust exists among the 
AA community towards the medical community with cited 
historical reasons, with the Tuskegee syphilis experiments 
being an example among others (51,52). From the angle 
of the providers who are mainly Caucasians, there may be 
a disconnect and lack of understanding of the challenges 
and beliefs of AA’s in the population that may lead them to 
refusing these procedures. Hence, a suggested approach 
for increasing clinical trial participation includes active 
advertising, explanation of procedures, and giving incentives 
to these communities to participate more. Also perhaps, 
having an enforced trial inclusion quota which has to be 
filled by minorities regardless of public or private trial 
funding status may help, as it will likely be used to treat 
these same patients once approved by the US Food and 
Drug Administration (FDA).

Advertising is not geared towards minorities, and 
university teaching hospitals that participated in the clinical 
trials performed most of the earlier cases of TAVR and are 
known to have the lowest complication rates (53) compared 
to non-teaching hospitals. AA’s tend to go to community 
hospitals who do not have these facilities for TAVR and 
are less likely be referred to tertiary hospitals with these 
facilities. 

Differences in comorbidities and outcomes 
among different racial groups receiving TAVR

All studies in the literature have failed to find any significant 
differences in clinical outcomes post-TAVR between 
different races. Propensity-matched cohorts of Caucasians 
and AAs who underwent TAVR between 2011 and 2014 
found no difference in operative and in-hospital mortality 
or complications rates between the two groups (54) a single 
center study by Minha et al. showed similar rates of 30-
day and 1-year mortality between Caucasians and AAs who 
underwent TAVR (1)

Similarly, in most studies, there was no significant 
difference in co-morbidities (1,2,54) except for in a single 
center study by Yeung et al. (3) in which hypertension, 
heart failure and chronic renal failure were higher in AAs 
compared to European Americans, however, this study did 

not find any racial disparities in regards to access to TAVR; 
as every patient in this single center study was similarly 
evaluated for AVR.

Society of Thoracic Surgeons (STS) Score has not been 
looked at in any of the larger TAVR racial comparisons 
and is an interesting factor that may help explain racial 
disparities in TAVR implantation and accessibility. Future 
studies that perform a comparative analysis which includes 
STS and EuroScore are encouraged.

The other side of the coin: racial differences in 
the prevalence of AS 

An important argument is that the higher prevalence of 
AS among Caucasian Americans compared to their AA 
counterparts is completely responsible for perceived racial 
disparities in access and implantation of TAVRs. 

Patel et al. found that AA patients have been found to be 
at significantly lower risk of developing severe AS compared 
to Caucasians (55). They found that despite controlling 
for other risk factors like age and etiology of aortic valve 
disease, race was still a statistically significant factor in 
prevalence of the disease. Other studies have corroborated 
the finding that the prevalence of AAs presenting with AS 
was much lower than the percentage of AA’s in that area 
compared to their Caucasian counterparts (3)

There seem to be variances in the et iology of 
symptomatic AS between among races and this could be 
playing a role in the prevalence of the disease. Studies have 
shown AA with calcified aortic valves to be less likely to 
progress to AS (56). Patel et al. found that the incidence 
of severe AS was 0.3% in AA’s compared to 0.9% in 
Caucasians. They also showed that AA’s are less likely to 
have bicuspid aortic valves as the etiology of their severe AS 
compared to Caucasians.

The exact reason for this is unknown, and there are no 
specific genetic markers found to date that could put AA’s at 
higher risk for developing symptomatic severe AS. Further 
research is needed in this area to elucidate the possible 
reasons for these reported differences in prevalence, but we 
do not believe that this is the sole reason for the disparities 
in TAVR implantation in AA’s given the numerous 
aforementioned factors, which also play an active role.

Conclusions

Racial disparities in TAVR implantation result from multiple 
complex factors, including socioeconomic disparities, higher 
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rates of uninsured or underinsured patients, inherent biases 
in healthcare provision, and fewer referrals to specialists, 
poor cultural competency, language barriers, and physician 
distrust in some minority populations.

It is a daunting task to close this healthcare disparity 
gap, but we must attempt to reduce its effects in medicine 
and specifically in TAVR use due to its proven mortality 
benefits.

We advocate increasing specialist referrals, reducing 
socioeconomic gaps, increasing health insurance coverage, 
improving cultural competency among physicians, 
educating minorities in simple understandable language, 
diversifying the health care workforce, and intentionally 
increasing minority numbers in clinical trials.

Acknowledgements

None.

Footnote

Conflicts of Interest: The authors have no conflicts of interest 
to declare.

References

1. Minha S, Barbash IM, Magalhaes MA, et al. Outcome 
comparison of African-American and Caucasian patients 
with severe aortic stenosis subjected to transcatheter aortic 
valve replacement: a single-center experience. Catheter 
Cardiovasc Interv 2015;85:640-7. 

2. Sleder A, Tackett S, Cerasale M, et al. Socioeconomic 
and Racial Disparities: a Case-Control Study of Patients 
Receiving Transcatheter Aortic Valve Replacement for 
Severe Aortic Stenosis. J Racial Ethn Health Disparities 
2017;4:1189-94.

3. Yeung M, Kerrigan J, Sodhi S, et al. Racial differences in 
rates of aortic valve replacement in patients with severe 
aortic stenosis. Am J Cardiol 2013;112:991-5.

4. Nkomo VT, Gardin JM, Skelton TN, et al. Burden of 
valvular heart diseases: a population-based study. Lancet 
2006;368:1005-11.

5. Iung B, Baron G, Butchart EG, et al. A prospective survey 
of patients with valvular heart disease in Europe: The 
Euro Heart Survey on Valvular Heart Disease. Eur Heart J 
2003;24:1231-43.

6. Horstkotte D, Loogen F. The natural history of aortic 
valve stenosis. Eur Heart J 1988;9 Suppl E:57-64.

7. Ross J Jr, Braunwald E. Aortic stenosis. Circulation 
1968;38:61-7.

8. Rogers FJ. Aortic stenosis: new thoughts on a cardiac 
disease of older people. J Am Osteopath Assoc 
2013;113:820-8.

9. Leopold JA. Cellular mechanisms of aortic valve 
calcification. Circ Cardiovasc Interv 2012;5:605-14.

10. Thaden JJ, Nkomo VT, Enriquez-Sarano M. The 
global burden of aortic stenosis. Prog Cardiovasc Dis 
2014;56:565-71. 

11. Carapetis JR, Steer AC, Mulholland EK, et al. The global 
burden of group A streptococcal diseases. Lancet Infect 
Dis 2005;5:685-94.

12. Schwarz F, Baumann P, Manthey J, et al. The effect 
of aortic valve replacement on survival. Circulation 
1982;66:1105-10.

13. Lund O. Preoperative risk evaluation and stratification 
of long-term survival after valve replacement for aortic 
stenosis. Reasons for earlier operative intervention. 
Circulation 1990;82:124-39.

14. Leon MB, Smith CR, Mack MJ, et al. Transcatheter or 
Surgical Aortic-Valve Replacement in Intermediate-Risk 
Patients. N Engl J Med 2016;374:1609-20.

15. Smith CR, Leon MB, Mack MJ, et al. Transcatheter versus 
surgical aortic-valve replacement in high-risk patients. N 
Engl J Med 2011;364:2187-98. 

16. Cribier A, Durand E, Eltchaninoff H. TAVR, 15 Years 
Down: Shooting for the Moon, Reaching the Stars. J Am 
Coll Cardiol 2017;70:56-9.

17. Seeger J, Gonska B, Rottbauer W, et al. New generation 
devices for transfemoral transcatheter aortic valve 
replacement are superior compared with last generation 
devices with respect to VARC-2 outcome. Cardiovasc 
Interv Ther 2017. [Epub ahead of print].

18. Stagnitti MN. National Health Care Expenses in the U.S. 
Civilian Noninstitutionalized Population, Distributions by 
Type of Service and Source of Payment, 2013. Statistical 
Brief (Medical Expenditure Panel Survey (US)) [Internet]. 
Rockville (MD): Agency for Healthcare Research and 
Quality (US); 2001-.STATISTICAL BRIEF #491.

19. Burrage M, Moore P, Cole C, et al. Transcatheter Aortic 
Valve Replacement is Associated with Comparable Clinical 
Outcomes to Open Aortic Valve Surgery but with a 
Reduced Length of In-Patient Hospital Stay: A Systematic 
Review and Meta-Analysis of Randomised Trials. Heart 
Lung Circ 2017;26:285-95.

20. McCarthy FH, Savino DC, Brown CR, et al. Cost and 
contribution margin of transcatheter versus surgical 



Bob-Manuel et al. Racial disparities in TAVR

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2018;6(1):10atm.amegroups.com

Page 6 of 7

aortic valve replacement. J Thorac Cardiovasc Surg 
2017;154:1872-80.e1.

21. Hira RS, Vemulapalli S, Li Z, et al. Trends and 
Outcomes of Off-label Use of Transcatheter Aortic Valve 
Replacement: Insights From the NCDR STS/ACC TVT 
Registry. JAMA Cardiol 2017;2:846-54.

22. Franzone A, Piccolo R, Siontis GC, et al. Transcatheter 
Aortic Valve Replacement for the Treatment of Pure 
Native Aortic Valve Regurgitation: A Systematic Review. 
JACC Cardiovasc Interv 2016;9:2308-17. 

23. Webb JG, Mack MJ, White JM, et al. Transcatheter Aortic 
Valve Implantation Within Degenerated Aortic Surgical 
Bioprostheses: PARTNER 2 Valve-in-Valve Registry. J Am 
Coll Cardiol 2017;69:2253-62.

24. Holmes DR Jr, Nishimura RA, Grover FL, et al. 
Annual Outcomes With Transcatheter Valve Therapy: 
From the STS/ACC TVT Registry. J Am Coll Cardiol 
2015;66:2813-23.

25. U.S. Census Bureau (2010). Available online: https://www.
census.gov/popest/data/historical/2010s/vintage_2012/
datasets.html

26. Taylor NE, O'Brien S, Edwards FH, et al. Relationship 
between race and mortality and morbidity after valve 
replacement surgery. Circulation 2005;111:1305-12.

27. Aronow WS, Ahn C, Kronzon I. Comparison of 
echocardiographic abnormalities in African-American, 
Hispanic, and white men and women aged >60 years. Am J 
Cardiol 2001;87:1131-3, A10.

28. McCann J, Artinian V, Duhaime L, et al. Evaluation of 
the causes for racial disparity in surgical treatment of early 
stage lung cancer. Chest 2005;128:3440-6.

29. Groeneveld PW, Kruse GB, Chen Z, et al. Variation in 
cardiac procedure use and racial disparity among Veterans 
Affairs Hospitals. Am Heart J 2007;153:320-7.

30. Kaiser Family Foundation. Key Facts: Race, Ethnicity, 
and Medical Care. Available online: https://www.kff.org/
disparities-policy/report/key-facts-race-ethnicity-and-
medical-care/

31. U.S. Census Bureau News (2008). Accessed online: http://
www.census.gov/Press Release/www/releases/archives/
income_wealth/014227.html 

32. Rose KM, Foraker RE, Heiss G, et al. Neighborhood 
socioeconomic and racial disparities in angiography and 
coronary revascularization: the ARIC surveillance study. 
Ann Epidemiol 2012;22:623-9.

33. Philbin EF, McCullough PA, DiSalvo TG, et al. 
Socioeconomic status is an important determinant of the 
use of invasive procedures after acute myocardial infarction 

in New York State. Circulation 2000;102:III107-15.
34. Cook NL, Ayanian JZ, Orav EJ, et al. Differences in 

specialist consultations for cardiovascular disease by race, 
ethnicity, gender, insurance status, and site of primary care. 
Circulation 2009;119:2463-70.

35. Decision Memo for Transcatheter Aortic Valve 
Replacement (TAVR) (CAG-00430N). Available online: 
https://www.cms.gov/medicare-coverage-database/details/
nca-decision-memo.aspx?NCAId=257 

36. Virnig BA, Baxter NN, Habermann EB, et al. A matter of 
race: early-versus late-stage cancer diagnosis. Health Aff 
(Millwood) 2009;28:160-8.

37. Going Without: America’s Uninsured Children. August 
2005. Available online: http://www.rwjf.org/files/
newsroom/ckfresearchreportfinal.pdf 

38. Coffey S, Cox B, Williams MJ. The prevalence, 
incidence, progression, and risks of aortic valve 
sclerosis: a systematic review and meta-analysis. J Am 
Coll Cardiol 2014;63:2852-61.

39. Vahanian A, Otto CM. Risk stratification of patients with 
aortic stenosis. Eur Heart J 2010;31:416-23.

40. Cooper R, Cutler J, Desvigne-Nickens P, et al. Trends 
and disparities in coronary heart disease, stroke, and other 
cardiovascular diseases in the United States: findings of the 
national conference on cardiovascular disease prevention. 
Circulation 2000;102:3137-47.

41. Raczynski JM, Taylor H, Cutter G, et al. Diagnoses, 
symptoms, and attribution of symptoms among black and 
white inpatients admitted for coronary heart disease. Am J 
Public Health 1994;84:951-6.

42. Klingler D, Green-Weir R, Nerenz D, et al. Perceptions 
of chest pain differ by race. Am Heart J 2002;144:51-9.

43. Grover FL, Vemulapalli S, Carroll JD, et al. 2016 Annual 
Report of The Society of Thoracic Surgeons/American 
College of Cardiology Transcatheter Valve Therapy 
Registry. J Am Coll Cardiol 2017;69:1215-30.

44. American Medical Association. The AMA promotes the 
art and science of medicine and the betterment of public 
health. Available online: https://www.ama-assn.org/ama/
pub/about-ama/our-people/member-groups-sections/
minority-affairs-consortium/physician-statistics/total-
physicians-raceethnicity-2006.shtml

45. Talcott JA, Spain P, Clark JA, et al. Hidden barriers 
between knowledge and behavior: the North Carolina 
prostate cancer screening and treatment experience. 
Cancer 2007;109:1599-606.

46. Schlotthauer AE, Badler A, Cook SC, et al. Evaluating 
interventions to reduce health care disparities: an RWJF 



Annals of Translational Medicine, Vol 6, No 1 January 2018 Page 7 of 7

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2018;6(1):10atm.amegroups.com

program. Health Aff (Millwood) 2008;27:568-73.
47. Betancourt JR, Green AR, Carrillo JE, et al. Cultural 

competence and health care disparities: key perspectives 
and trends. Health Aff (Millwood) 2005;24:499-505.

48. Belgaid DR, Khan Z, Zaidi M, et al. Prospective 
randomized evaluation of the watchman left atrial 
appendage closure device in patients with atrial fibrillation 
versus long-term warfarin therapy: The PREVAIL trial. 
Int J Cardiol 2016;219:177-9.

49. Reddy VY, Doshi SK, Sievert H, et al. Percutaneous 
left atrial appendage closure for stroke prophylaxis in 
patients with atrial fibrillation: 2.3-Year Follow-up of the 
PROTECT AF (Watchman Left Atrial Appendage System 
for Embolic Protection in Patients with Atrial Fibrillation) 
Trial. Circulation 2013;127:720-9.

50. McMurray JJ, Packer M, Desai AS, et al. Angiotensin-
neprilysin inhibition versus enalapril in heart failure. N 
Engl J Med 2014;371:993-1004. 

51. Harrison RW 3rd. Impact of biomedical research on 
African Americans. J Natl Med Assoc 2001;93:6S-7S.

52. Shaya FT, Gbarayor CM, Huiwen Keri Yang, et al. A 
perspective on African American participation in clinical 
trials. Contemp Clin Trials 2007;28:213-7.

53. Pant S, Patel S, Golwala H, et al. Transcatheter Aortic 
Valve Replacement Complication Rates in Teaching Vs 
Non-Teaching Centers in the United States. J Invasive 
Cardiol 2016;28:67-70.

54. Alqahtani F, Aljohani S, Almustafa A, et al. Comparative 
outcomes of transcatheter aortic valve replacement in 
African American and Caucasian patients with severe aortic 
stenosis. Catheter Cardiovasc Interv 2017. [Epub ahead of 
print].

55. Patel DK, Green KD, Fudim M, et al. Racial differences in 
the prevalence of severe aortic stenosis. J Am Heart Assoc 
2014;3:e000879. 

56. Novaro GM, Katz R, Aviles RJ, et al. Clinical factors, 
but not C-reactive protein, predict progression of calcific 
aortic-valve disease: the Cardiovascular Health Study. J 
Am Coll Cardiol 2007;50:1992-8.

Cite this article as: Bob-Manuel T, Sharma A, Nanda A, 
Ardeshna D, Skelton WP 4th, Khouzam RN. A review of racial 
disparities in transcatheter aortic valve replacement (TAVR): 
accessibility, referrals and implantation. Ann Transl Med 
2018;6(1):10. doi: 10.21037/atm.2017.10.17


