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Abstract 
 

Asian Americans (Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese) 

are the fastest growing of the racial/ethnic groups in the United States, with a population 

of over 13 million in 2008, and projected to reach nearly 34 million by 2050. Although 

the Asian American population continues to grow, data on risk, incidence and treatment 

of cardiovascular disease (CVD) for Asian Americans are limited. Data collection and 

interpretation for CVD in Asian Americans has suffered from three major flaws – 

omission, aggregation, and extrapolation. Some studies, such as the National Health and 

Nutrition Examination Survey, which provides health information for a nationally 

representative population sample of the U.S., have omitted Asian Americans entirely. 

Some data sources, such as the National Registry of Myocardial Infarction, have 

collected data on Asians, but have aggregated disparate subgroups, making interpretation 

and clinical application difficult. In some cases, results of a study in just one Asian 

race/ethnic group, such as the Ni-Hon-San study in Japanese, are extrapolated to all 

Asians generally, resulting in inaccurate assumptions regarding disease risk for the other 

Asian subgroups. Due to these challenges of existing data, conventional knowledge has 

assumed that all Asian American subgroups are at low risk for CVD. In recent years more 

studies have examined Asian American subgroups separately, indicating that there is 

substantial variability in cardiovascular risk and incidence of coronary artery disease 

(CAD), stroke, and peripheral vascular disease across subgroups. Prevalence of 

traditional risk factors, such as diabetes and obesity, varies greatly across the Asian 

subgroups, which affects risk prediction models commonly used in the U.S. Recent 

research has identified certain subgroups as demonstrating higher rates of CAD, with 
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higher prevalence rates found for Asian Indians and Filipinos. In addition to 

heterogeneity in CVD risk and incidence, Asian Americans differ in responsiveness to 

treatment and adverse effects. The field of pharmacogenetics has offered some important 

findings regarding drug responsiveness in Asian Americans. This chapter examines the 

current understanding of CVD risk factors, incidence, and treatment in Asian Americans, 

emphasizing the impact of these unique differences on CVD management in this 

population.  

 

 

List of Abbreviations 
 

AHA    American Heart Association 

BMI    Body Mass Index 

CABG    Coronary Artery Bypass Grafting  

CAC    Coronary Artery Calcification 
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CVD    Cardiovascular Diseases 

CYP    cytochrome P450  

ICH    Intracerebral hemorrhage 

IDF    International Diabetes Federation 
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Introduction 
 

Conventional wisdom has held that Asian Americans are healthier on average than other 

racial/ethnic groups. With higher average education and income levels compared to other 

racial/ethnic groups, Asian Americans have been labeled the “model minority” [1]. The myth 

of the model minority has often led to the interpretation that Asian Americans have fewer 

barriers to healthcare than other racial/ethnic groups. In addition, our current knowledge of 

CVD among Asian Americans has either been based on one relatively healthy Asian group, 

with results extrapolated to all Asian subgroups, or on studies of Asians as a group, 

potentially masking differences among subgroups. 

In recent years more studies have been devoted to investigating CVD among Asian 

American subgroups. These data indicate that there is substantial variability in cardiovascular 

risk and incidence of coronary artery disease (CAD), stroke, and peripheral vascular disease 

across subgroups. Certain Asian subgroups, Asian Indians and Filipinos, have been identified 

as demonstrating higher risk of CAD [2, 3] compared to non-Hispanic whites (NHWs). 

Prevalence of traditional risk factors for CVD, such as diabetes and obesity, varies greatly 

across the Asian subgroups, which affects risk prediction models commonly used in the U.S 

[4].  

In addition to heterogeneity in CVD risk, Asian Americans differ in responsiveness to 

treatment for commonly used CVD drugs such as clopidogrel, warfarin and rosuvastatin. 

There is also some evidence that CVD drug dosing differs among Asian American subgroups, 

and that some subgroups may be at greater risk for treatment complications.  

Knowledge and management of cardiovascular disease (CVD) in Asian Americans has 

the potential for impact on a global scale, with the populations of these Asian countries 

making up almost half of the 6 billion people living in the world [5]. Asian Americans are the 

fastest growing racial/ethnic group in the United States, with a population of over 13 million 

in 2008, and projected to reach nearly 34 million by 2050 [6]. The six largest Asian 

subgroups (Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese) comprise over 

90% of all Asians living in the U.S. [7]. This article will examine the current understanding of 

cardiovascular disease risk factors, outcomes, and treatment in Asian Americans, 

emphasizing the impact of these unique differences on cardiovascular disease management in 

this population.  

 

 

CVD Incidence and Prevalence in Asians 
 

Examining Asian Americans as a group would indicate that their prevalence of CVD is 

lower compared to that of NHWs. According to telephone survey data from the 2008 National 

Health Interview Survey (NHIS), national prevalence estimates of CAD and stroke, among 

adults 18 years of age and older, are 2.9% and 1.8%, respectively, for Asian Americans, 

compared to 6.5% and 2.7% for NHWs [8].  

While CVD data for Asian Americans are not as complete compared to that of other 

racial/ethnic groups, there is growing evidence that incidence and prevalence of CVD is quite 

varied across Asian subgroups (see Table 1).  
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Table 1. Asian Populations at High and Low Risk of Cardiovascular Disease 

 
Cardiovascular Disease High Risk Populations Low Risk Populations 

CAD 
Asian Indians, [2, 3] Filipinos 

[2, 3] 
Chinese [2, 10] 

Stroke -- -- 

 Ischemic Stroke -- -- 

 Hemorrhagic Stroke Chinese [16] -- 

 Subarachnoid Hemorrhage Japanese [14] -- 

 Intracerebral Hemorrhage Filipinos [14] -- 

PVD -- All subgroups [2, 21-23] 

 

National stroke prevalence estimates also vary widely, and due to small sample sizes 

many of the estimates for stroke are either unreported or indicated as unreliable. Nationally 

representative prevalence rates for PVD are unavailable for Asian Americans as a group or 

Asian American subgroups. 

 

 

Coronary Artery Disease (CAD) 
 

Because annual prevalence rates of CAD from NHIS data are not available by Asian 

American subgroup, due to small sample sizes, Barnes and colleagues grouped data from 

years 2004-2006 to produce stable estimates of self-reported heart disease (which includes 

CAD, angina pectoris, heart attack, or any other heart condition or disease) [9]. According to 

this data, prevalence rates of heart disease vary considerably by Asian American subgroup, 

ranging from 4.4% for Koreans to 9.2% for Asian Indians, compared to 12.2% for NHWs [9]. 

Hospitalization and outpatient data from Northern California have identified higher rates of 

CAD for Asian Indians and Filipinos [2, 3] and lower rates of CAD for Chinese [2, 10], 

compared to NHWs.  

Some of the differences in CAD prevalence among Asian American subgroups may be 

related to differences in presentation and detection of vascular disease. One study of chest 

pain demonstrated that Korean Americans present with the atypical symptoms of dyspnea, 

perspiration and fatigue more often than NHWs [11]. In addition, left ventricular mass and 

volume [12] and coronary artery calcification prevalence [13] may differ in Asian Americans 

compared with other racial/ethnic groups. It is unclear if these differences play any role in the 

varying prevalence of CAD in Asians. 

 

 

Stroke 
 

The prevalence of stroke among Asian American subgroups is largely unstudied. Self-

report data from NHIS for the years 2004-2006 indicate that the prevalence of stroke for 

Chinese (2.4%) is similar to that of NHWs (2.4%) [9]. Stroke prevalence estimates for other 

subgroups were not reported due to small sample sizes. Clinical data from Northern 

California, revealed no difference in stroke prevalence rates for Asian subgroups, compared 

to NHWs [2]. However, racial/ethnic differences emerge when stroke prevalence is examined 

by subtype. In populations of European ancestry, approximately 15–20% of all strokes are 

hemorrhagic strokes, whereas that percentage is even higher (25-40%) in those of Asian 
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ancestry [14, 15]. While no studies have examined differences in ischemic stroke among 

Asian Americans, clinical data demonstrate higher risk of hemorrhagic stroke for Chinese 

[16]. For hemorrhagic stroke subtypes, Japanese are more likely to have a subarachnoid 

hemorrhage (RR=3.7), compared to Whites, while Filipinos are more likely to have an 

intracerebral hemorrhage (RR=2.8) [14]. 

While differences in prevalence of stroke subtype among Asian American subgroups are 

not entirely understood, the etiology of ischemic stroke has been found to more closely mirror 

that of coronary artery disease. Cholesterol and diabetes are more strongly associated with 

increased risk of ischemic stroke, whereas hypertension appears to play a greater role in 

hemorrhagic stroke [17]. In an autopsy study of Japanese men, ischemic stroke accompanied 

myocardial infarction in 58% of cases and were associated with CAD risk factors (high serum 

cholesterol, hypertension, severe atherosclerosis of the coronary arteries and aorta) [18]. In 

contrast, hypertension, cigarette use, and alcohol consumption were found to be strongly 

associated with hemorrhagic stroke [18]. Intracerebral hemorrhage (ICH) comprises a 

majority of hemorrhagic stroke cases, with higher risk associated with increasing age, 

systemic hypertension, and cigarette smoking [14]. While hypertension, cigarette smoking, 

and alcohol consumption are important risk factors for SAH, genetic factors may be 

especially important for SAH [14, 19].  

 

 

Peripheral Vascular Disease (PVD) 
 

The MESA study, one of the few studies of PVD in an Asian American subgroup 

(Chinese), found that Chinese Americans had a lower prevalence (2.0%) of peripheral arterial 

disease (defined by ankle-brachial index < 0.90) compared to NHWs (3.6%) [20]. Lower risk 

of peripheral arterial disease has been reported in Asians as a group as well, although these 

findings were not significantly different from NHWs [21]. Similarly, low prevalence rates 

have been found for venous thromboembolism [22, 23], and lower risk of secondary venous 

thromboembolism in Asians as a group [22]. Most recently, using electronic health record 

data from a Northern California outpatient clinic, researchers found lower risk of PVD 

(including peripheral arterial disease, venous thromboembolism, and deep venous 

thrombosis) for all six major Asian subgroups, compared to NHWs [2].  

The low risk of PVD in Asian Americans is not well understood. The MESA study 

demonstrated lower risk of peripheral arterial disease for Chinese, even after adjusting for 

traditional and novel risk factors, suggesting factors inherent to race may contribute to low 

risk [20]. Genetic factors relating to coagulability have been posited as a possible explanation 

[24-26]. The Factor V Leiden mutation and prothrombin G20210A mutation have been 

identified as the major genetic risk factors for PVD. The Factor V Leiden [2-15%] mutation 

and prothrombin G20210A (1-3%) mutation are very prevalent in NHWs [27, 28], but 

virtually absent in Asians [29], which may explain the lower risk of PVD in Asians.  

Although CVD research for Asian American subgroups is limited, the studies that have 

examined specific subgroups demonstrate marked differences in the prevalence of CAD, 

stroke, and PVD (see Table 1). Higher rates of CAD have been found in Asian Indians and 

Filipinos, higher rates of hemorrhagic stroke among Chinese Americans, more intracerebral 

hemorrhage in Filipino Americans, more subarachnoid hemorrhage in Japanese Americans, 

and lower rates of CAD among Chinese Americans, and lower rates of PVD for most Asian 
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American subgroups. Studies using a nationally representative sample of Asian Americans 

with precise case ascertainment are needed to confirm these initial findings. 

 

 

Using Body Mass Index (BMI) and Waist Circumference to Predict CVD 

Risk 
 

There is currently some debate about the appropriate body mass index (BMI) cut points 

for Asians. International studies have found strong, positive associations for BMI and cardio-

metabolic disorders, at low mean BMI (22.0-24.0 kg/m
2
) in Chinese and Indian populations 

[30]. In addition, BMI does not predict percentage of body fat equally for all racial ethnic 

groups, with Chinese [31] and Asian Indians [32] demonstrating lower BMI values when 

compared to NHWs with similar body fat percentages [30]. These and other comparisons of 

Chinese, Japanese, and Asian Indians with Europeans underlie World Health Organization 

recommendations to lower the BMI thresholds defining overweight (>23.0 vs. >25.0 kg/m
2
) 

and obesity (>27.5 vs. 30.0 kg/m
2
) in Asians worldwide, compared to other racial/ethnic 

groups [33]. While lower BMI cut-points for Asian Americans would be an improvement 

over a single cut-point, these guidelines may still underestimate cardio-metabolic risk. BMI 

fails to account for differential distribution of body fat distribution among racial/ethnic 

groups, with a greater proportion of body fat stored in central visceral deposits in Chinese, 

Filipinos, and Asian Indians, versus NHWs and other racial/ethnic groups [34, 35]. Other 

measures, such as waist circumference, may provide a better measure of the distribution of 

fatness in Chinese and Asian Indians [36]. Race/ethnicity- and sex- specific cut points for 

waist circumference thresholds for abdominal obesity have been recommended by several 

organizations (see Table 2), with some organizations recommending lower cut-points (<80-90 

cm) for Asian subgroups compared to U.S. NHWs (<88-102 cm) [37].  

 

Table 2. Population- and sex- specific waist circumference (WC)  

cut-points for obesity [37] 

 

Organization Population 

Cut-Points for Obesity 

BMI Waist Circumference 

 Men Women 

WHO 
European > 30.0 kg/m2 > 94 cm > 80 cm 

Asian > 27.5 kg/m2 > 90 cm > 80 cm 

AHA/NHLBI (ATP III) U.S. > 30.0 kg/m2  > 102 cm > 88 cm 

Japanese Obesity Society Japanese - > 85 cm > 90 cm 

Cooperative Task Force China - > 85 cm > 80 cm 

IDF 

European  > 94 cm > 80 cm 

South Asian  > 90 cm > 80 cm 

Chinese  > 90 cm > 80 cm 

Japanese  > 90 cm > 80 cm 

 

While the ATP III guidelines do not recommend specific obesity cut-points for waist 

circumference in Asians, they do note that some individuals with only 2 other metabolic 

syndrome criteria appear to be insulin resistant even when the waist circumference is only 

slightly elevated, (94 to 101 cm for men or 80 to 87 cm for women) [38]. Using the lower 
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BMI and waist circumference cut-points may be beneficial in addressing CVD risk for Asian 

patients.  

 

 

Traditional Risk Factors for CVD 
 

Whereas the majority of knowledge regarding CVD risk factors is largely based on 

European populations, the INTERHEART study was designed to determine the strength of 

association between traditional risk factors (smoking, hypertension, diabetes, waist/hip ratio, 

dietary patterns, physical activity, consumption of alcohol, blood apolipoproteins (Apo), and 

psychosocial factors such as depression, locus of control, perceived stress, and life events)) 

and acute MI in a geographically and ethnically diverse population [39]. The INTEHREART 

study included over 12,000 cases of acute MI and over 14,000 age- and sex- matched controls 

from 52 countries in Asia, Europe, the Middle East, Africa, Australia, North America, and 

South America. Traditional risk factors accounted for 90% of the population attributable risk 

for MI in men and 94% in women [39]. Current smoking and raised ApoB/ApoA1 ratio (top 

vs. lowest quintile) were the two strongest risk factors, followed by history of diabetes, 

hypertension, and psychosocial factors [39]. Daily consumption of fruits or vegetables, 

moderate or strenuous physical exercise, and consumption of alcohol three or more times per 

week, was protective [39]. These results suggest that CVD prevention efforts that target the 

same set of risk factors can be implemented worldwide. 

While the same set of risk factors explained over 90% of the risk of MI for all ethnic 

populations in the INTERHEART study, risk factor prevalence and their relative impact on 

CVD risk may vary among ethnic groups. The INTERHEART study published a follow-up 

analysis that examined lipid abnormalities among Asian subgroups. Mean LDL-C, HDL-C, 

and TG levels were lower for Asians compared to non-Asians [40]. Lipid levels differed 

substantially by Asian subgroup. Southeast Asians had the highest mean LDL-C and TG 

levels and Chinese the lowest LDL-C and TG levels compared to both aggregated Asians and 

non-Asians [40]. The relative risk of MI associated with elevations in LDL-C levels was 

similar to that observed in the rest of the INTERHEART population [40]. However, for a 

given LDL-C level, the risk of acute MI may be higher among Asians compared with non-

Asian populations. Despite lower mean levels, the risk of acute MI was proportionately 

higher with higher LDL-C in all of the Asian subgroups [40]. However, TG levels were not 

found to be associated with risk of acute MI for the INTERHEART population [40]. 

In contrast to the lower LDL-C levels among Asian subgroups, HDL-C levels were 

generally higher or similar compared to the non-Asian population [40]. However, 

substantially lower HDL-C levels were found for South Asians compared to all other Asian 

subgroups and the non-Asian population [40]. In contrast, Japanese appeared to have 

substantially higher HDL-C levels, although these findings were based on a relatively small 

sample size (n=247) [40]. Elevations in HDL-C were associated with a decreased risk of 

AMI, but this effect was weaker in South Asian population [40]. Previous research has shown 

that at any given HDL-C level, Asian Indians have a higher prevalence of small HDL-C 

particles compared with Caucasians, which may be a marker of impaired reverse cholesterol 

transport, which has been associated with CAD [40]. 

Similar to the rest of the INTERHEART population, the ApoB to ApoA1 ratio was found 

to have the strongest association with risk of acute MI for Asians [40]. Lower ApoB and 
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similar ApoA1 levels were found for Asians, with lowest ApoB levels found for Chinese, 

compared to non-Asians [40]. For South Asians, however, ApoB levels were much higher 

and ApoA1 levels much lower compared to other Asians and the non-Asian population. 

ApoB levels may indicate a larger atherogenic particle load and possibly smaller LDL-C 

particle size [40]. Among South Asians changes in ApoA1 levels may be better determinants 

of risk than changes in HDL-C levels [40]. And given the lower levels of HDL-C among 

South Asians, efforts to increase HDL-C may also be beneficial in this population [40].  

The INTERHEART study has contributed to better understanding CVD and its risk 

factors in Asian populations. While the same set of risk factors explained over 90% of the risk 

of MI for all ethnic populations, risk factor prevalence and their relative impact on CVD risk 

may vary among ethnic groups. Lipid patterns, in particular, have been shown to differ for 

Asians compared to non-Asians, with marked heterogeneity among the Asian subgroups. 

Despite lower LDL-C levels, for a given level of LDL-C the risk of acute MI may be higher 

for Asians compared to non-Asians. 

 

 

Using CVD Risk Prediction Models in Asians 
 

Differences in risk factor prevalence and CVD incidence are important to note, because 

they affect risk prediction models used in the U.S. Risk prediction models tend to 

overestimate risk in subgroups in which risk factor prevalence and CVD incidence is lower, 

and underestimate risk in subgroups in which risk factor prevalence and CVD incidence is 

higher than the reference (usually NHW) population. For instance, the Framingham risk score 

has been shown to systematically overestimate CAD events among Japanese American men. 

However, when the lower prevalence of specific risk factors and CAD incidence in Japanese 

men is taken into account, this overestimation is corrected [41, 42].
 
Similar results have been 

found in studies of Asian populations in China, Singapore, and Japan [43]. One study of 

South Asians in the UK found that the Framingham stroke model underestimated stroke rates, 

when compared to national data [44]. Modifications to the Framingham risk score, such as 

multiplying the TC:HDL cholesterol ratio by a factor of 1.5 or multiplying the overall score 

by a factor of 1.79 (the increased risk of CAD compared to NHWs), have been suggested for 

South Asians in the UK [45]. While similar modifications to the Framingham risk score have 

been recommended in other countries [45, 46], risk prediction models should be developed 

and validated for all Asian American subgroups, especially those in which CVD risk factor 

prevalence and incidence is higher (i.e., Asian Indian, Filipinos). 

The prevalence of CVD risk factors and their relative importance varies greatly across the 

Asian subgroups. This variation is highlighted in the association of diabetes with CAD as an 

example. Higher prevalence rates have been reported for type 2 diabetes among Filipinos [47-

48] and Asian Indians [50-52], compared to NHWs. These two Asian subgroups are also 

noted to have higher rates of CAD [2, 3, 10]. However, the role of diabetes in CAD may 

differ by Asian subgroup. Despite high prevalence rates of diabetes in Japanese [49], 

Japanese appear to have similar rates of CAD [2, 10], compared to NHWs. There may be 

some protective factors in some Asian American subgroups that mitigate the CAD risks 

associated with diabetes. High levels of protective HDL has been observed in Japanese 

Americans (unlike Asian Indians and Filipinos) compared to NHWs [53, 54]. While HDL 

levels appear to be higher in Japanese Americans compared to NHWs, these levels are not as 
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high compared to native Japanese [55]. This may explain why rates of CAD for Japanese 

Americans are more similar to NHWs, than to native Japanese. Thus, HDL may be a 

protective factor, mitigating the negative effects of Type 2 diabetes in the Japanese American 

population. However, studies in which a comprehensive set of risk factors are tested in a 

cohort of Asian Americans followed prospectively are needed to support or refute this 

hypothesis. 

 

 

Emerging Risk Factors 
 

While the INTERHEART study demonstrated that over 90% of risk of MI can be 

explained by traditional risk factors [39], recent research has been devoted to finding novel 

risk factors for CVD. Emerging risk factors, such as lipoprotein (a) [Lp(a)], high sensitivity 

C-reactive protein (hsCRP), and coronary artery calcification (CAC), may provide further 

tools for risk stratification in Asian American populations in which the prognostic value of 

traditional risk scores are somewhat limited. 

 

 

Inflammation/Thrombosis 
 

Lipoprotein (a) [Lp(a)] is an independent risk factor for CVD [56], and more than 90% of 

the variation is accounted for by the Apo(a) gene [57]. Lp(a) levels differ significantly by 

racial/ethnic group; for example, African-Americans have higher Lp(a) levels than Whites, 

but nevertheless have a lower risk of CVD [58]. While the distribution of Lp(a) levels in 

Asians in the U.S. is poorly characterized, because most studies failed to distinguish Asian 

subgroups, higher Lp(a) levels have been reported in Asian Indians compared to other Asian 

populations (Chinese and Koreans) and NHWs [58]. Some reports have found no association 

between Lp(a) and CVD in Chinese [59]. A proposed possible reason for these conflicting 

results is that Lp(a) interacts with age with respect to further
 
cardiovascular events [59]. 

Additionally differences in gender and the
 
presence of high LDL-cholesterol and triglyceride 

concentrations may modify the association between Lp(a) and CVD outcomes [59]. 

Therefore, study samples that differ with respect to those characteristics may report different 

results [59].  

 

 

High Sensitivity C-Reactive Protein 
 

In the Women’s Health Study, Asian women overall were found to have the lowest 

median high sensitivity C-reactive protein (hsCRP) levels when compared to NHW, Black, 

and Hispanic women [60]. International studies of Asian subgroups demonstrated that 

Japanese men and women had much lower hsCRP levels [61], while Asian Indians in the 

United Kingdom were found to have higher levels of hsCRP as compared to their European 

counterparts [62]. There are no prospective studies of Asian American subgroups that have 

examined the effects of aspirin or statin use on hsCRP levels. The recent international 

JUPITER trial for treatment of elevated hsCRP expressly limited recruitment of Asians, due 
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to concerns of rosuvastatin dosage safety and higher risk of adverse side effects, such as 

rhabdomylosis and myopathy [63].  

 

 

Coronary Artery Calcification (CAC) 
 

Racial/ethnic differences for coronary artery calcification (CAC) are not well-defined. In 

one study, Asian Americans (excluding Asian Indians) were less likely to have any CAC than 

NHWs, despite higher prevalence of diabetes [13]. Asian Indians were reported to have 

higher median CAC scores as compared with NHWs, despite having younger age and lower 

hypertension prevalence [13]. In a Northern California study, East Asian (Japanese and 

Chinese) women were more likely to have any CAC, and East Asian men were less likely to 

have any CAC compared with NHW women and men respectively, after adjustment for 

multiple CVD risk factors [64]. Other studies have reported lower CAC scores for Chinese, 

compared to NHWs [13]. Despite higher prevalence of diabetes and hypertension, 

comparable CAC prevalence was found for Filipino women compared to than NHWs [65]. 

Prospective studies have confirmed the prognostic value of CAC in Chinese [66], and Asian 

Americans (excluding Asian Indians) [13].  

These studies highlight the need to study emerging risk factors in Asian American 

subgroups, as levels of association may differ. More studies are needed to develop risk 

stratification tools using Lp(a), hsCRP, and CAC in Asians.  

 

 

Pharmacogenetics 
 

A patient’s drug response has been found to vary considerably according to their 

race/ethnicity. While variability in drug response differences can be attributed to a number of 

factors, including diet, body weight, age, and co-morbid conditions, in the past couple of 

decades the fields of pharmacogenetics and pharmacogenomics have attributed this difference 

to different genetic polymorphisms that affect drug metabolism, transport, and target, and 

these polymorphism distributions in populations [67]. The FDA has made safety labeling 

changes highlighting pharmacogenomic differences in Asians for three common 

cardiovascular drugs: warfarin, clopidogrel, and statins.  

 

 

Warfarin 
 

Warfarin, one of the most commonly prescribed drugs [68], is used to prevent 

thromboembolic events in patients with chronic or paroxysmal atrial fibrillation, prosthetic 

valves, pulmonary emboli or deep venous thrombosis. However, its utility is limited by the 

narrow therapeutic range, risk of bleeding, and need for international normalized ratio (INR) 

monitoring [68]. In 2007, the FDA revised the warning label on warfarin, stating that “lower 

initiation doses should be considered for patients with certain genetic variations in CYP2C9 

and VKORC1 enzymes” [69]. Two mutations in CYP2C9 have been identified in NHWs as 

contributing to poor metabolism of warfarin, CYP2C9*2 and CYP2C9*3, leading to lower 
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dose requirements. However, these mutations that result in poor warfarin metabolism and 

lower dose requirements are extremely rare or absent (1-5%) in Asians (Chinese, Japanese, 

Korean), and may not explain all of the observed therapeutic variation [70].  

Recent research has demonstrated that polymorphisms in the vitamin K epoxide 

reductase complex subunit 1 gene (VKORC1) plays a greater role in responsiveness to 

warfarin, compared to CYP2C9 polymorphisms, particularly in Asians [70]. Warfarin acts by 

inhibiting the synthesis of vitamin K-dependent coagulation factors [71]. VKORC1 genotype 

frequencies requiring lower warfarin dose are higher (~80% v. ~30%) for Asian (Chinese, 

Japanese) patients than Caucasian and African-American [70-72]. VKORC1 variants 

requiring higher maintenance dose of warfarin are more commonly found in Asian Indians, 

but less so in Chinese [70, 73]. Clinicians should start with lower doses of warfarin (generally 

3mg or approximately 40 to 50% of the dose required by NHWs) for some Asian subgroups, 

including Chinese, Japanese, and Korean, to achieve the same level of anticoagulation [70]. 

Higher warfarin doses may be required for Asian Indians. 

 

 

Clopidogrel (Plavix) 
 

Clopidogrel (Plavix) is a platelet inhibitor commonly prescribed to patients with acute 

coronary syndrome undergoing percutaneous coronary intervention in order to reduce and 

prevent further cardiovascular events. In March of 2010, the FDA added a black box warning 

to clopidogrel in describing the dangers of treatment in patients carrying polymorphisms in 

the cytochrome P450 2C19 gene (CYP2C19) [74]. The CYP2C19 *2 and CYP2C19 *3 

alleles are associated with less inhibition of platelets due to an inability to convert clopidogrel 

to its active form [74, 75]. African and Asian (Chinese and Japanese) American patients are at 

especially high risk with 30-50% having one variant gene [76], and a larger proportion (14% 

v. 2%) of Chinese patients having two variant genes compared to NHWs [74]. Patients with 

one CYP2C19 variants have a 1.57 times, and those with two CYP2C19 variants a 1.76 times, 

greater risk for major adverse cardiovascular events such as death, heart attack, and stroke 

[74]. A study from the TRITON-TIMI 38 trial found that the CYP2C19 *2 polymorphism 

that affects metabolism of clopidogrel does not affect prasugrel [77]. Further research is 

needed to identify alternative therapeutic treatments to clopidogrel [77], and more clinically 

applicable measures of treatment response. 

 

 

Statins 
 

The recent international JUPITER trial for treatment of elevated hsCRP expressly limited 

recruitment of Asians, due to concerns of rosuvastatin safety in the context of dosages 

administered [63]. The FDA has included a statement on the label insert for rosuvastatin 

(Crestor) stating that “initiation of Crestor therapy with 5 mg once daily (instead of 10 mg) 

should be considered for Asian patients.” Pharmacokinetic studies have demonstrated an 

approximate 2-fold increase in median exposure to rosuvastatin in Japanese subjects when 

compared with Caucasian controls [78]. The dosage recommendation was based on studies of 

Japanese, but this data on one Asian subgroup was subsequently inaccurately extrapolated to 
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all Asians [78, 79]. However, more recent studies have confirmed the safety of rosuvastatin in 

Japanese, Chinese, and Koreans [79].  

Polymorphisms in the ATP-binding cassette G2 (ABCG2) have been found to play a 

significant role in the pharmacokinetics of rosuvastatin in Chinese and Japanese [79]. The 

ABCG2 variant, c.421A, is associated with reduced ability to export substrates, leading to an 

increase in drug accumulation in the hepatocytes and blood serum. Chinese and Japanese 

have higher frequencies (~35%) of this variant compared with NHWs (14%). This variant 

may contribute to the pharmacokinetic and treatment outcomes differences of rosuvastatin 

[79]. 

Two genetic haplotypes, SLCO1B1*5 and SLCO1B1*15, have been implicated in the 

lower recommended statin dosage due to decreased activity of an organic anion-transporting
 

polypeptide, OATP1B1 [80-83]. These low activity haplotypes have a frequency of ~15–20% 

in Caucasians, ~10–15% in Asians [83]. Carriers of these SCLO1B1 variants are at high risk 

of myopathy during high-dose simvastatin therapy [83]. High-dose statin therapy of 

atorvastatin and pitavastatin, particularly, and probably for rosuvastatin and pravastatin 

should be avoided in carriers of the SCLO1B1 variants previously mentioned [83]. 

Certain Asian subgroups appear to have different responses to warfarin, clopidogrel, 

and/or statins. Although pharmacogenomics has the potential to alter drug dosing, 

pretreatment genetic testing for all patients has not been explicitly recommended by the FDA. 

Currently there are no clinically recommended dosing algorithms that account for genetic 

variations. Recent studies using pharmacogenetic guided algorithms have reported shorter 

times to stable anticoagulation and therapeutic warfarin doses [84-86]. However, these dosing 

algorithms for warfarin treatment have not been shown to improve the percent of patients 

within therapeutic INR range [70, 84, 87]. Clinicians should be aware that some Asian 

subgroups require lower warfarin doses (Chinese, Japanese, Korean) and others higher (Asian 

Indian) warfarin doses for therapeutic effect. Chinese and Japanese patients are at higher risk 

of carrying a polymorphism known to decrease the efficacy of clopidogrel, and increase blood 

serum concentrations of statins, leading to increased risk of cardiovascular events (myocardial 

infarction, stroke) and adverse events (myopathy and rhabdomylosis). Genetic tests are 

readily available for these variants, and testing may be appropriate for these high-risk 

populations. 

 

 

Treatment Differences in Asians 
 

Treatment patterns and outcomes for CAD in Asian Americans have only been studied in 

Asian Americans as a group as Asian subgroup information was not collected in these studies.  

Asian Americans hospitalized for non–ST-segment elevation acute coronary syndromes 

may have significantly higher bleeding risk even after adjusting for risk factors such as 

aspirin use [88]. Higher risk of bleeding complications may be related to lower body mass 

index and slightly higher rates of renal impairment in Asians, which have previously been 

shown to increase vulnerability to excess antithrombotic overdosing [88].  

Similarly, Asian Americans and Pacific Islanders may have longer “door-to-drug” times 

for acute reperfusion therapy after correction for clinical characteristics, socio-demographic 

factors, insurance status, or structural hospital characteristics [89]. While these differences are 
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not entirely understood, there may be other unmeasured patient and hospital characteristics 

(e.g., communication, institutional biases) that influence quality of care [89]. Male Asian 

Americans are less likely to undergo percutaneous coronary intervention (PCI) and more 

likely to undergo coronary artery bypass grafting (CABG) than Caucasians [90]. Our 

understanding of CVD treatment outcomes in Asian subgroups is limited as research 

continues to examine Asians as a single group.  

 

 

Culturally Competent Cardiovascular Care 
 

The concept of heterogeneity among Asian American subgroups is not only important in 

the context of cardiovascular outcomes and treatment, but with respect to cultural behaviors 

and attitudes. Culture is a multi-dimensional construct, encompassing language, social 

structure, environment, economy, technology, religion/world view, and belief and values, 

which is passed on from one generation to the next [91].  

There is great cultural diversity among Asian Americans, and culture is important to 

cardiovascular care as it defines patient perceptions of health, self-care behaviors, and 

lifestyle risk factors [91]. These cultural differences between clinician and patient are 

important to recognize in that they may result in barriers to health care. 

In the context of health care, language is often the most easily identifiable cultural 

difference between patient and clinician. In the U.S., 62% of Vietnamese, 50% of Chinese, 

24% of Filipinos, and 23% of Asian Indians are not fluent in English [92]. Language is cited 

as a common barriers to health care by Chinese, [93, 94] Vietnamese [93-95] and Korean [93, 

94] patients. Studies have shown that limited English proficient (LEP) patients receive fewer 

preventive health screenings and demonstrate lower rates of medication adherence [96]. 

Bilingual physicians and professional interpreters, as opposed to family or friends, have been 

shown to improve care delivery to LEP patients [97].  

While translation and interpretation services can improve communication between patient 

and physician, they may not resolve cultural differences. Asian Americans report frustration 

with translated education materials that often only provide Western examples for lifestyle 

changes such as diet or physical activity [93].  

Few studies have examined cultural and language barriers to cardiovascular care in Asian 

Americans specifically. However, recent studies indicate that cultural and language barriers 

may impede knowledge of CVD symptoms among Asian Americans.  

New immigrant Asian populations were been found to have incomplete knowledge about 

CVD, compared with more those who had lived in the U.S. longer [93, 95]. Limited 

knowledge of CVD symptoms and risk factors may prevent patients from seeking proper 

medical care and ultimately lead to poor health outcomes.  

Culturally competent care has been implemented in many healthcare settings to improve 

health care for racial/ethnic minorities, including Asian Americans. “Culturally competent 

providers consistently and systematically: understand and respect their patients' values, 

beliefs, and expectations; understand the disease-specific epidemiology and treatment 

efficacy of different population groups; adapt the way they deliver care to each patient's needs 

and expectations” [98]. Resources for providing culturally competent care for Asian 

American subgroups are available in the appendix. 
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Conclusion 
 

As the Asian American population continues to grow, it is imperative to accurately assess 

and address CVD health disparities in Asian American subgroups.  

The limited data currently available suggest substantial variability in CVD risk and 

incidence across Asian American subgroups. Asian Indians and Filipinos appear to be at 

higher risk of CAD, Chinese at higher risk of hemorrhagic stroke, Japanese at higher risk of 

subarachnoid hemorrhage and Filipinos at higher risk of intracerebral hemorrhage compared 

to NHWs. There is also considerable heterogeneity with regards to risk factor prevalence 

among Asian subgroups, which alters the accuracy of common risk assessment tools, such as 

the Framingham risk score.  

Additionally, Asians respond differently to drug treatment due to pharmacogenomic 

differences. While the majority of studies continue to examine Asian Americans as a single 

group, it is vital that researchers study Asian American subgroups separately in order to target 

high risk populations for prevention and treatment efforts.  
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Appendix 1. 

Culturally Competent Resources for Clinicians 
 

Clinicians treating Asian patients should strive for culturally competent care. Certain risk 

factors are more prevalent in some Asian subgroups. In addition, lifestyle behaviors (e.g., 

diet, physical activity, smoking, drinking) that are associated with increased CVD risk and 

poor CVD outcomes are often tied closely to cultural beliefs and values. To improve patient-

clinician communication and patient care, it is important to understand prevention and 

treatment of CVD among Asian Americans from a cultural competence perspective. 

Resources are available to aid clinicians serving Asian populations.  

 

 

The Palo Alto Medical Foundation's PRANA (PRevention and AwareNess for 

South Asians) 
 

The PRANA (PRevention and AwareNess for South Asians) wellness program was 

developed by physicians at the Palo Alto Medical Foundation to educate South Asian patients 

about risk factors and ways to lead healthier lives. Audiovisual resources regarding risk factor 

modification are available in Hindi, as well as English. 

www.pamf.org/prana/  
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The Chinese Community Health Resource Center (CCHRC) 
 

The Chinese Community Health Resource Center (CCHRC) was established in 1989 as a 

private, non-profit community center by the Chinese Community Health Care Association (a 

physicians’ independent practice association), Chinese Community Health Plan, and Chinese 

Hospital. The CCHRC provides culturally and linguistically competent preventive health and 

disease management education resources for patients. 

http://www.cchrchealth.org/  

 

 

Kaiser Permanente 
 

Kaiser Permanente has developed modules of culturally targeted health care delivery at 

their San Francisco facility. The multilingual Chinese module provides care and services to 

all patients but have specific cultural and linguistic capacity to care for Chinese. The Chinese 

module contributed to an increase in annualized membership growth and patient satisfaction. 

For more information on implementing institutional cultural and linguistic competence 

programs, please visit:  

http://xnet.kp.org/permanentejournal/sum09/language_challenge.html  

 

 

Curriculum in Ethnogeriatrics 
 

The curriculum in ethnogeriatrics was developed by the Collaborative of Ethnogeriatric 

Education in 1999, 2000 and 2001, with support from the Bureau of Health Professions, 

Health Resources and Services Administration. The modules are designed to increase cultural 

competence in geriatric health care of Asian elders. Eight different modules are available for 

the following Asian subgroups: Asian Indian, Chinese, Filipino, Japanese, Korean, Native 

Hawaiian/Pacific Islander, Pakistani, and Southeast Asian.  

http://www.stanford.edu/group/ethnoger/ 

 

 

The National Library of Medicine, Asian American Health 
 

The National Library of Medicine offers multiple educational resources for Asian 

Americans, including risk assessment tools, language-specific reading materials for 

cardiovascular disease, as well as many other health issues. 

http://asianamericanhealth.nlm.nih.gov/ 
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