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EDITORIAL

Bridging the Racial Disparity Gap in  
Lipid-Lowering Therapy
Dinesh K. Kalra , MD

There are significant variations in cardiovascu-
lar disease prevalence and outcomes, as well 
as in risk factors, including lipid profiles, among 

different races worldwide and in the United States.1 
Racial and ethnic minority groups account for 36% 
of the US population and are projected to increase to 
53% by 2050: the 2 most rapidly growing of these are 
Hispanic and Asian-American populations, whose 
population is projected to increase to 110 and 30 mil-
lion, respectively. Cardiovascular disease (CVD) bur-
den among different races is heterogeneous: South 
Asian, Filipino, and Black individuals have more ath-
erosclerotic CVD compared with non-Hispanic White 
individuals.2,3 Despite dyslipidemia being more prev-
alent in certain ethnic minorities, they are prescribed 
lipid-lowering therapy less frequently than White in-
dividuals and are less likely to achieve optimal lipid 
targets (eg, women are less likely to be prescribed 
statin therapy in both primary and secondary preven-
tion, especially Black women).4,5 The same is true for 
younger Black men.6 Furthermore, Hispanic adults 
have a higher prevalence of elevated low-density li-
poprotein cholesterol (LDL-C), and both South Asian 
and Hispanic individuals have higher triglyceride and 
lower high-density lipoprotein cholesterol levels, and 
a higher prevalence of visceral adiposity, diabetes 
mellitus, and metabolic syndrome.7 Black people 
have a higher prevalence of hypertension, stroke, 
heart failure, and cardiovascular mortality but are 

less likely to receive optimal preventive cardiovas-
cular care.8 In addition, differential effects of various 
lipid-lowering drugs can be seen in different ethnic 
groups because of variations in genetic background, 
sex, socioeconomic status, education level, drug 
metabolism, and environmental factors, such as diet, 
stress levels, alcohol consumption, cultural values, 
and medication adherence.9 Two well-known exam-
ples of racial differences in statin blood levels, phar-
macokinetics, and their efficacy and adverse effects 
are known to be caused by genetic variations (eg, 
the SLCO1B1*15 haplotype occurs at a frequency 
of 17% in Japanese versus 1% in Black individuals). 
This allelic variant results in reduced function of the 
organic anion transporter that regulates the hepatic 
uptake of simvastatin, resulting in higher serum levels 
and a higher rate of myopathy. Similarly, the 421C>A 
polymorphism in the drug efflux transporter, ATP-
binding cassette G2 gene, results in a plasma con-
centration of rosuvastatin that is twice as high as in 
those with the normal variant. This polymorphism is 
seen more often in Asian patients than in White pa-
tients, which explains the lower doses of rosuvastatin 
needed in Asian patients for similar LDL-C lowering 
and cardiovascular event reduction.10 Furthermore, 
there are differences in lipoprotein particle number 
and size and PCSK9 (proprotein convertase subtili-
sin/kexin type 9) levels and activity among different 
ethnicities, with higher circulating PCSK9 levels seen 
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in Black versus White individuals.11 Whether PCSK9 
inhibitors resulted in different LDL-C lowering effects 
in different races had not been well examined up until 
recently, but emerging data show that these drugs 
are equally, if not more effective, in racial minorities. 
In a small pharmacodynamic/pharmacokinetic study 
of evolocumab in 143 patients, no differences in drug 
levels or effect were found between Asian and White 
individuals.12

Despite the fact that there is a higher prevalence 
of atherosclerotic CVD in racial minorities, White in-
dividuals, especially older White men, continue to 
be the dominant patient type in most cardiovascu-
lar trials. Data pertaining to minority races are thus 
obtained mostly through subgroup analyses, which 
are inherently limited because of small sample sizes, 
wider CIs, and lower precision. This underrepresen-
tation of minorities unfortunately continues to be a 
common trend in many large cardiovascular trials that 
are being done presently by pharmaceutical compa-
nies.13 In addition, in minority populations, there is 
less screening and fewer individuals are aware of their 
health status. Some Black people are mislabeled as 
having statin intolerance because they have elevated 
levels of creatinine kinase, which is racially mediated 
and does not usually denote myopathy. Adherence 
and access to lipid-lowering drugs also vary by race, 
geography, healthcare access, and perceived ben-
efit, all of which are intertwined. In the cholesterol 
and pharmacogenetics study (CAP) study, the effec-
tiveness of simvastatin was similar between White 
and Black individuals, and other small trials of statins 
and nonstatins specifically looking at other minorities 
have also demonstrated similar efficacy and safety in 
non-White individuals.15

With this background in mind, it is pertinent that 
in this issue of the Journal of the American Heart 
Association (JAHA), Daviglus et al now report the ef-
ficacy of the commercially available PCSK9 inhibitor, 
evolocumab, in LDL lowering in different ethnic/racial 
groups in >7500 patients.16 They compiled pooled data 
from 15 randomized controlled trials of evolocumab 
versus placebo in 4 different minorities: Black, Asian, 
Hispanic, and non-White (American Indian, Hawaiian, 
mixed race) patients. The individual study designs and 
populations enrolled were heterogeneous, with ≈25% 
having known atherosclerotic CVD (ie, secondary pre-
vention) and the remainder being primary prevention 
but with diabetes mellitus, familial hypercholesterol-
emia, or statin intolerance, or those not optimally con-
trolled on statins. Study duration ranged from 12 weeks 
to 5 years; some studies had an open-label extension, 
in which after 1 year, all patients previously receiving 
placebo were transitioned to evolocumab. The placebo 
arm included either true placebo or ezetimibe compar-
ator. The main result was that there were no significant 

differences in percentage LDL-C lowering, those with 
>50% LDL-C lowering, or percentage of patients who 
achieved LDL-C <70 mg/dL. There were also favorable 
accompanying changes in other lipid parameters, as 
expected from prior randomized controlled trial data, 
in White individuals (reductions in apolipoprotein B and 
non–high-density lipoprotein of ≈50% were seen, lipo-
protein[a] ≈20%, triglycerides ≈8%, and an increase in 
high-density lipoprotein cholesterol of ≈7%). Treatment 
effects were directionally consistent and not statistically 
different across various patient characteristics, includ-
ing race, sex, dosing schedules (weeks versus monthly 
injections), and statin intolerance status. Interestingly, 
patients with diabetes mellitus had a greater LDL-C re-
duction, especially among the Asian subgroup (LDL-C 
lowering of 69.6±20.2% occurred in 305 Asian patients 
versus 51.5±25.6% in 440 White patients; P<0.001). 
These results are thus reminiscent of the higher statin 
potency that has also been observed in Asian subjects. 
Furthermore, prior statin trials have shown that the ef-
fectiveness on cardiovascular outcomes is preserved 
across different races; in the Justification for the Use 
of statins in Primary prevention - an Intervention Trial 
Evaluating Rosuvastatin (JUPITER) trial of rosuvastatin 
in primary prevention, the degree of patient risk deter-
mined statin benefit, not ethnicity or sex.17

As noted, most individuals enrolled in randomized 
controlled trials of lipid-lowering therapy, including 
statins and PCSK9 inhibitors, have been White individ-
uals from Western countries.4 Of the 46 488 patients 
in 2 of the large PCSK9 monoclonal antibody drug 
trials, Further cardiovascular Outcomes Research 
with PCSK9 Inhibition In subjects With Elevated Risk 
(FOURIER) and Evaluation of Cardiovascular Outcomes 
After an Acute Coronary Syndrome During Treatment 
With Alirocumab (ODYSSEY), ≈74% of patients were 
from North America or Europe and 80% were White in-
dividuals, 13% were Asian, 5% were Hispanic, and the 
remainder were Black individuals. However, because 
these large studies were underpowered to detect dif-
ferences in PCSK9 efficacy between different races, 
the current report presents an individual-level me-
ta-analysis of the available randomized controlled trials 
of evolocumab to see if any such differences existed; 
as mentioned, no significant differences in the LDL-C 
lowering effect were detected. This analysis does have 
a few shortcomings; similar data for the other com-
mercially available PCSK9 drug, alirocumab, are not 
presented herein, although they have been published 
previously.18 Also, the FOURIER results were not in-
cluded in this analysis. A total of 85% of the 27 564 
patients in that trial were White patients, with 80% en-
rolled from North America or Europe and only 7% in 
Latin America and 14% in the Asia-Pacific region. The 
forest plot for the primary composite outcome was 
not different when analyzed by geographic region or 
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race. Similar results were seen for alirocumab in the 
ODYSSEY trial (18  924 patients). Last, no outcomes 
data are presented given the individual study designs, 
which remains a shortcoming of this type of descriptive 
post hoc analysis.

Notwithstanding these limitations, these data will be 
useful in diminishing the treatment gap in racial dispar-
ities that exists in clinical practice; the findings herein 
will hopefully spur wider appropriate use of this class 
of drugs in primary and secondary prevention in ra-
cial/ethnic groups in which they are underused, such 
as in Hispanic and Black individuals, and thus are im-
portant from a public health perspective. In this regard, 
the American College of Cardiology and National Lipid 
Association have recognized certain races/ethnicities as 
being “risk modifiers” when assessing atherosclerotic 
CVD risk, and the National Lipid Association has led an 
initiative that focuses on reducing disparities in lipid-low-
ering therapy prescription by educating clinicians about 
the higher risk in minorities, such as South Asian indi-
viduals.19,20 Multiple other professional and regulatory 
bodies, such as the American Heart Association, Food 
and Drug Administration, Institute of Medicine, and the 
Department of Health and Human Services, have also 
stressed the need for expanded inclusion of diverse 
ethnicities in trials that will provide more data and help 
lessen racial disparities.21 By understanding the factors 
that are responsible for the reduced use and/or barriers 
to implementation of proven risk-reducing lipid thera-
pies, recommendations can be formulated to bridge the 
racial divide in CVD prevention and management.

ARTICLE INFORMATION

Affiliations
From the Division of Cardiology, Rush University Medical Center, Lipid Clinic, 
Chicago, IL.

Disclosures
None.

REFERENCES
 1. Leigh JA, Alvarez M, Rodriguez CJ. Ethnic minorities and coronary heart 

disease: an update and future directions. Curr Atheroscler Rep. 2016;18:9.
 2. Gillum RF, Mehari A, Curry B, Obisesan TO. Racial and geographic variation 

in coronary heart disease mortality trends. BMC Public Health. 2012;12:410.
 3. Manjunath L, Chung S, Li J, Shah H, Palaniappan L, Yong CM. 

Heterogeneity of treatment and outcomes among Asians with coronary 
artery disease in the United States. J Am Heart Assoc. 2020;9:e014362. 
DOI: 10.1161/JAHA.119.014362.

 4. Jackson EA, Ruppert K, Derby CA, Lian Y, Chae CU, Kazlauskaite R, 
Neal-Perry G, El Khoudary SR, Harlow SD, Solomon DH. Is race or 
ethnicity associated with under-utilization of statins among women in 

the United States: the study of women’s health across the nation. Clin 
Cardiol. 2020:clc.23448.

 5. Parrinello CM, Rastegar I, Godino JG, Miedema MD, Matsushita K, 
Selvin E. Prevalence of and racial disparities in risk factor control in older 
adults with diabetes: the Atherosclerosis Risk in Communities Study. 
Diabetes Care. 2015;38:1290–1298.

 6. Dorsch MP, Lester CA, Ding Y, Joseph M, Brook RD. Effects of race 
on statin prescribing for primary prevention with high atherosclerotic 
cardiovascular disease risk in a large healthcare system. J Am Heart 
Assoc. 2019;8:e014709. DOI: 10.1161/JAHA.119.014709.

 7. Frank ATH, Zhao B, Jose PO, Azar KMJ, Fortmann SP, Palaniappan 
LP. Racial/ethnic differences in dyslipidemia patterns. Circulation. 
2014;129:570–579.

 8. Palacio AM, Hazel-Fernandez L. Improving adherence to cholesterol 
lowering medications among minority populations in Florida: a random-
ized trial. J Clin Trials. 2015;5:1–6. DOI: 10.4172/2167-0870.1000189.

 9. Nanna MG, Navar AM, Zakroysky P, Xiang Q, Goldberg AC, Robinson J, 
Roger VL, Virani SS, Wilson PWF, Elassal J, et al. Association of patient 
perceptions of cardiovascular risk and beliefs on statin drugs with racial 
differences in statin use. JAMA Cardiol. 2018;3:739.

 10. Naito R, Miyauchi K, Daida H. Racial differences in the cholesterol-low-
ering effect of statin. J Atheroscler Thromb. 2017;24:19–25.

 11. Enkhmaa B, Kim K, Zhang W, Prakash N, Truax K, Anuurad E, Berglund 
L. PCSK9 in African Americans and Caucasians in relation to Lp(a) level, 
Apo(a) size and heritability. J Endocr Soc. 2020;4:bvaa073.

 12. Wang C, Zheng Q, Zhang M, Lu H. Lack of ethnic differences in 
the pharmacokinetics and pharmacodynamics of evolocumab be-
tween Caucasian and Asian populations. Br J Clin Pharmacol. 
2019;85:114–125.

 13. Khan MS, Shahid I, Siddiqi TJ, Khan SU, Warraich HJ, Greene SJ, 
Butler J, Michos ED. Ten-year trends in enrollment of women and 
minorities in pivotal trials supporting recent US Food and Drug 
Administration approval of novel cardiometabolic drugs. J Am Heart 
Assoc. 2020;9:e015594. DOI: 10.1161/JAHA.119.015594.

 14. Simon JA, Lin F, Hulley SB, Blanche PJ, Waters D, Shiboski S, Rotter 
JI, Nickerson DA, Yang H, Saad M, et al. Phenotypic predictors of 
response to simvastatin therapy among African-Americans and 
Caucasians: the Cholesterol and Pharmacogenetics (CAP) Study. Am 
J Cardiol. 2006;97:843–850.

 15. Deedwania PC, Gupta M, Stein M, Ycas J, Gold A; IRIS Study Group. 
Comparison of rosuvastatin versus atorvastatin in South-Asian patients 
at risk of coronary heart disease (from the IRIS Trial). Am J Cardiol. 
2007;99:1538–1543.

 16. Daviglus ML, Ferdinand KC, Lopez JAG, Wu Y, Monsalvo ML, Rodriguez 
CJ. Effects of evolocumab on low-density lipoprotein cholesterol, 
non–high density cholesterol, apolipoprotein B, and lipoprotein(a) by 
race and ethnicity: a meta-analysis of individual participant data from 
double-blind and open-label extension studies. J Am Heart Assoc. 
2020;9:e016839. DOI: 10.1161/JAHA.120.016839.

 17. Albert MA, Glynn RJ, Fonseca FAH, Lorenzatti AJ, Ferdinand KC, 
MacFadyen JG, Ridker PM. Race, ethnicity, and the efficacy of rosu-
vastatin in primary prevention: the Justification for the Use of Statins in 
Prevention: an Intervention Trial Evaluating Rosuvastatin (JUPITER) trial. 
Am Heart J. 2011;162:106–114.e2.

 18. Ferdinand KC, Jacobson TA, Koren A, Elassal J, Thompson D, 
Deedwania P. Alirocumab efficacy and safety by race and ethnicity: 
analysis from 3 ODYSSEY phase 3 trials. J Clin Lipidol. 2019;13:586–
593.e5.

 19. Kalra DK, Sikand G, Vijayaraghavan K, Guyton JR. JCL roundtable: 
South Asian atherosclerotic risk. J Clin Lipidol. 2020;14:161–169.

 20. Nambi V, Sikand G, Kalra D, Vijayaraghavan K. Low-density lipopro-
tein cholesterol goals in the secondary prevention of cardiovascular 
diseases in the Indian population—is 30 the new 70? J Clin Lipidol. 
2020;14:173–175.

 21. Coakley M, Fadiran EO, Parrish LJ, Griffith RA, Weiss E, Carter C. 
Dialogues on diversifying clinical trials: successful strategies for engag-
ing women and minorities in clinical trials. J Womens Health (Larchmt). 
2012;21:713–716.

https://doi.org/10.1161/JAHA.119.014362
https://doi.org/10.1161/JAHA.119.014709
https://doi.org/10.4172/2167-0870.1000189
https://doi.org/10.1161/JAHA.119.015594
https://doi.org/10.1161/JAHA.120.016839

