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Heterogeneity of Treatment and Outcomes
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BACKGROUND: Prior data demonstrate significant heterogeneity regarding coronary artery disease risk factors and outcomes
among Asians in the United States, but no studies have yet examined coronary artery disease treatment patterns or outcomes
among disaggregated Asian American subgroups.

METHODS AND RESULTS: From a total of 772 882 patients with known race/ethnicity and sex who received care from a mixed-
payer healthcare organization in Northern California between 2006 and 2015, a retrospective analysis was conducted on
6667 adults with coronary artery disease. Logistic regression was used to examine medical and procedural therapies and
outcomes by race/ethnicity, with adjustment for age, sex, income, and baseline comorbidities. Compared with non-Hispanic
whites, Chinese were more likely to undergo stenting (50.9% versus 60.8%, odds ratio [OR] 1.39 [95% Cl, 1.04-1.87], p=0.005),
whereas Filipinos were more likely to receive bypass surgery (6.9% versus 20.5%, OR 2.65 [95% ClI, 1.75-4.01], P<0.0001).
After stenting, Chinese, Filipinos, and Japanese were more likely than non-Hispanic whites to be prescribed clopidogrel
(86.2%, 83.0%, and 91.4% versus 74.5%, ORs 1.86 [95% ClI, 1.13-3.04], 1.86 [95% ClI, 1.01-3.44], and 4.37 [95% ClI, 1.02—
18.67], respectively, P<0.0001). Lastly, Chinese and Asian Indians were more likely than non-Hispanic whites to be diagnosed
with a myocardial infarction within 1 year postangiography (15.6% and 17.4% versus 11.2%, ORs 1.49 [95% CI, 1.02-2.19] and
1.68 [95% Cl, 1.21-2.34], respectively, P<0.0001).

CONCLUSIONS: Disaggregation of Asian Americans with coronary artery disease into individual racial/ethnic subgroups reveals
significant variability in treatment patterns and outcomes. Further investigation into these differences may expose important
opportunities to mitigate disparities and improve quality of care in this diverse population.
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United States.! Today, they account for more

than 22 million people living in the nation, a fig-
ure that has doubled since the turn of the century.?3
Collectively, they represent a wide variety of migra-
tion histories, cultures, lifestyles, and socioeconomic
backgrounds. Yet despite the extraordinary growth
of this diverse population, ethnic-specific data on
Asian Americans has been sparse, primarily due to
the historical lack of specificity of the term “Asian”

Asians are the fastest growing ethnic group in the

in major federal health surveys and only recent clas-
sification of Asians into individual subgroups.*® This
knowledge gap is especially large for research in
cardiovascular disease, a leading cause of morbidity
and mortality among this population.®

In recent vyears, the disaggregation of Asian
Americans in public health analyses has led to import-
ant observations regarding differences in cardiovas-
cular disease prevalence and outcomes among Asian
subgroups, particularly for patients with coronary
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CLINICAL PERSPECTIVE

What Is New?

e Prior public health analyses have shown im-
portant differences in coronary artery disease
risk factors, prevalence, and outcomes among
Asian subgroups in the United States.

e Thisisthefirstlarge observational study to inves-
tigate whether there are differences in treatment
practices and outcomes among disaggregated
Asian American subgroups with coronary artery
disease, compared with non-Hispanic whites.

What Are the Clinical Implications?

¢ In this analysis, we identified substantial het-
erogeneity in treatment patterns and outcomes
among Asian American subgroups with coro-
nary artery disease compared with non-His-
panic whites.

e Further investigation into treatment variation
may expose important opportunities to improve
the quality of care among Asian Americans with
coronary artery disease.

Nonstandard Abbreviations and Acronyms

AF atrial fibrillation

CABG coronary artery bypass grafting

CAD coronary artery disease

CHF congestive heart failure

COPD chronic obstructive pulmonary disease
CPT current procedural terminology

GPI generic product identifier
HTN hypertension
ICD International Classification of Diseases

NDC national drug code

NHW  non-Hispanic white

PVD peripheral vascular disease
TIA transient ischemic attack

artery disease (CAD).*~° Epidemiologic data have
shown that Asian Indians and Filipinos have a higher
risk of CAD whereas Chinese patients have a lower
risk compared with non-Hispanic whites (NHWSs).
Apart from an increased prevalence, both Asian
Indians and Filipinos have also been shown to have a
higher proportionate mortality burden from coronary
events.” Asian Indians in the United States seem to
be especially vulnerable to CAD, with several studies
demonstrating an earlier onset of acute coronary syn-
dromes, increased severity of CAD at initial presenta-
tion, more frequent hospitalizations for ischemic heart
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disease, and higher CAD-related mortality in younger
patients,*9~"" with differences in disease course com-
pared with NHWs likely conditional on the presence
and severity of CAD. Taken together, these findings il-
lustrate the marked heterogeneity in the natural history
and outcomes of CAD among Asian Americans and
necessitate research into actionable mechanisms that
mediate these differences.

To our knowledge, no studies have yet compared
treatment patterns and how they may relate to out-
comes in CAD among multiple disaggregated Asian
American subgroups. Therefore, the main aims of
this analysis are to describe the proportion of patients
undergoing diagnostic evaluation for CAD, determine
the prevalence of CAD as defined by diagnostic an-
giography, and analyze differences in procedural and
postprocedural treatment and outcomes among the
six largest Asian American subgroups in the United
States (Chinese, Asian Indians, Filipinos, Vietnamese,
Koreans, and Japanese).

METHODS

The study population consisted of adult patients (age
18 years or older) who were active members of the
Palo Alto Medical Foundation, a mixed-payer health
care organization serving populations in Northern
California between 2006 and 2015. Details regard-
ing the characteristics of this health organization
have been previously reported.” Patients within the
study population represented one of the following
self-identified race/ethnicity groups: NHW, Black,
Hispanic, American Indian/Alaskan Native/Pacific
Islander, Asian, or Other, with “Asian” further self-
specified as either Asian Indian, Chinese, Filipino,
Korean, Vietnamese, or “Other Asian.” Patients who
were multiracial/multiethnic or who did not have a
known race/ethnicity or sex were excluded from the
study. The Stanford Institutional Review Board ap-
proved this study and the need for informed consent
was waived due to the retrospective study design.
The data that support the findings of this study are
available from the corresponding author upon rea-
sonable request.

Diagnostic Testing and CAD Prevalence

All data for this study were obtained through analy-
sis of Current Procedural Terminology (CPT) and
International Classification of Diseases (ICD) codes.
Among all patients with known race/ethnicity and sex
from the initial study population, CPT codes were used
to identify those who underwent stress testing and/or
coronary angiography. Within the subset of patients
who received coronary angiography, /CD 9th and
10th Revision (ICD-9 and ICD-10) codes were used to
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identify those who had a diagnosis of CAD. In order
to focus on the comparison between Asian Americans
and NHWSs, race/ethnicity groups outside of these cat-
egories were excluded from the analysis (ie, Hispanic,
Black, American Indian, and “Other”). Patients who
had a diagnosis of CAD only before the date of the first
coronary angiogram and patients who had no follow-
up encounter within 1 year after diagnosis of CAD were
excluded from the analysis. Patients with CAD who ei-
ther had at least 1 follow-up encounter or who died
within 1 year after diagnosis served as the final co-
hort. Any patient with no follow-up within 1 year was
excluded (Figure 1).

Demographics and Comorbidities among
Patients With CAD

Among the final cohort, data regarding demographic
information (age, sex, and household median income)
and the presence of comorbid conditions (hyperten-
sion, diabetes mellitus, chronic obstructive pulmonary
disease, atrial fibrillation, transient ischemic attack,
and peripheral vascular disease) were analyzed.

Treatment and Outcomes for CAD

Among the final cohort, the number of patients who
underwent procedural therapy (stenting and/or coro-
nary artery bypass grafting [CABG]) was determined
using CPT codes. Among those who underwent stent-
ing, the number of patients who received clopidogrel
or prasugrel was determined by reviewing medication
names, national drug code identification numbers, and
generic product identifier codes on medication orders.
Clinical outcomes within 1 year after initial coronary
angiography included mortality, stroke, transient is-
chemic attack, myocardial infarction, and major bleed-
ing. Postangiogram myocardial infarction was defined
as any myocardial infarction coded from day 8 through
365 after coronary angiography. To avoid potential late
coding of the indication for the initial angiogram, we
excluded postangiogram coding from day 1 to 8.

Statistical Analysis

Logistic regression was used to the examine the pro-
portion who underwent stress testing by race/eth-
nicity and coronary angiography by race/ethnicity,
with adjustment for age and sex. Among those who
underwent angiography, the prevalence of CAD was
calculated, and logistic regression was used to com-
pare these results by race/ethnicity. Means, standard
deviations, and frequency distributions of the demo-
graphic and clinical characteristics of those with CAD
were determined. These results were then compared
across race/ethnicity groups using ANOVA for con-
tinuous variables and chi-square tests for categorical
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variables. Logistic regression was used to examine
the relationships of medical and procedural therapies
and outcomes for patients with CAD by race/ethnic-
ity, with adjustment for age, sex, income, and base-
line comorbidities. Baseline was defined as the time
of first coronary angiography. Details regarding clinical,
procedural, and medication definitions are outlined in
Tables S1 through S3.

RESULTS

Diagnostic Testing and CAD Prevalence

A total of 772 882 patients with known race/ethnicity
and sex were identified from the initial study population.
Among the 219 150 (28.3%) Asians in this group, the high-
est proportion represented Asian Indians (38.5%), followed
by Chinese (28.4%), Filipinos (9.6%), Japanese (4.2%),
Koreans (3.2%), and Vietnamese (2.1%), with “Other Asian”
accounting for the remainder of patients (14.1%).

Of the 772 882 patients included, 45 540 (5.89%) un-
derwent stress testing and 8571 (1.11%) underwent cor-
onary angiography. The proportion receiving each type
of test varied substantially by race/ethnicity (P<0.0001
for each, respectively). Higher proportions of NHW pa-
tients underwent diagnostic testing for CAD than Asians
overall (stress testing: 6.8% of NHWs versus 4.7% of all
Asians [Chinese 5.5%, Asian Indian 4.4%, Filipino 6.2%,
Japanese 6.0%, Korean 3.3%, Vietnamese 4.2%, Other
Asian 2.6%)]; coronary angiography: 1.4% of NHWs
versus 0.6% of all Asians [Chinese 0.5%, Asian Indian
0.5%, Filipino 11%, Japanese 1.1%, Korean 0.4%,
Vietnamese 0.4%, Other Asian 0.4%)). After adjustment
for age and sex, Asian Indians and Filipinos, but not
other subgroups, were more likely to undergo stress
testing compared with NHW patients (adjusted odds
ratios [ORs] 1.20 [Cl 1.16-1.25] and 1.19 [Cl 1.13-1.37],
respectively, P<0.0001). All Asian subgroups apart from
Filipinos were less likely to receive coronary angiogra-
phy compared with NHW patients (adjusted ORs 0.48—
0.87 [95% Cl, 0.34-0.97], P<0.0001).

After coronary angiography, 6667 patients (79.2%)
received a diagnosis of CAD. Prevalence of CAD was
highest in Chinese (83.3%), Filipinos (82.4%), and Asian
Indians (81.3%), though this was not significantly differ-
ent from NHWs.

Comorbidities Among Patients With CAD

Among patients with CAD, there was significant het-
erogeneity by race/ethnicity with regard to age and
comorbidities at the time of diagnosis (P<0.0001 for
each, respectively). Mean age at initial coronary angi-
ography was 66.8 years, and compared with NHWs, all
Asian subgroups apart from Japanese were younger
at the time of diagnosis of CAD (68.1 years versus
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Cohort identified in a mixed-payer
health care organization located in the
San Francisco Bay Area of Northern
California from 2006 and 2015
(N =1,218,849)

l

Without inferred race/ethnicity assessed
for procedural eligibility
(N =772,882)

v

v

v
Receiving coronary angiogram
(N =8,571)

v

v

Coronary artery disease diagnosis
(N= 7,245)

!

Coronary artery disease diagnosis post-
coronary angiogram
(N =6,788)

|
l

Follow-up visits
(N =6,667)

| !

v

v

Excluded those with unknown
gender, race/ethnicity, and/or
multiracial

Excluded those with
unavailable coronary
angiogram
(N =764,311)

Excluded those without
coronary artery disease
diagnosis
(N =1,326)

Excluded those for CAD diagnosis
prior to coronary angiogram
(N =457)

Excluded those with no follow-up
visits (N = 121)

Stents Coronary Artery Bypass Graft
(N =3,419) (N =520)
Figure 1. Cohort diagram.
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Of the 1 218 849 patients treated at the healthcare organization between 2006 and 2015, 6667 patients with
known sex and race/ethnicity ultimately underwent coronary angiography, were diagnosed with coronary
artery disease, and had follow-up or death within 1 year after initial angiogram. Among the final cohort, 3419
underwent stenting and 520 underwent coronary artery bypass grafting. CAD indicates coronary artery disease.
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60.2-64.5 years, respectively) (Table 1). Filipinos had
the highest proportions of hypertension (78.0%) and
diabetes mellitus (53.3%). Notably, the proportion of
Filipinos with diabetes mellitus was more than double
that of NHWs (53.3% versus 23.8%) (P<0.0001).

Procedural Therapies

Of the 6667 patients who received a diagnosis of CAD
after coronary angiography, 3419 (51.3%) received a
stent and 520 (7.8%) underwent CABG. After adjust-
ment for age, sex, income, and comorbidities, Chinese
were most likely to undergo stenting compared with
NHWSs (60.8% versus 50.9%, adjusted OR 1.39 [95%
Cl, 1.04-1.87], P=0.005) (Figure 2). Filipinos had the
highest proportion who underwent CABG, which
was nearly 3-fold higher than the proportion of NHWs
(20.5% versus 6.9%, respectively, adjusted OR 2.65
[95%, Cl 1.75-4.01], P<0.0001).

Medical Therapies for CAD

Among the 3419 patients who underwent stenting after
coronary angiography, 2566 (75.1%) received clopi-
dogrel and 337 (9.9%) received prasugrel (Table 2).
After adjustment, Chinese, Filipinos, and Japanese
were more likely to be prescribed clopidogrel compared
with NHWs (86.2%, 83.0%, and 91.4% versus 74.5%,
adjusted ORs 1.86 [95% CI, 1.13-3.04], 1.99 [95% CI,
1.01-8.44], and 4.37 [95% ClI, 1.02-18.67], respectively,
P<0.0001). There were no significant differences in
prasugrel prescription by race/ethnicity (P=0.11).

One-Year Outcomes

Chinese and Asian Indians were more likely to be di-
agnosed with a myocardial infarction within 1 year fol-
lowing coronary angiography compared with NHWs
(15.6% and 17.4% versus 11.2%, adjusted ORs 1.5
[95% CI, 1.02-2.19] and 1.7 [95% CI, 1.21-2.34], re-
spectively, P<0.0001). The absolute percentage of
Filipinos who were diagnosed with a myocardial in-
farction within 1 year following coronary angiography
was higher than that of NHWs (13.9% versus 11.2%);
however, this did not reach statistical significance after
adjustment. Figure 3 illustrates the cumulative hazard
plot of myocardial infarction from days 8 through 365
postangiogram by racial/ethnic group. There were
no significant differences by race/ethnicity in postan-
giogram 1-year mortality, stroke, transient ischemic
attack, or major bleeding after adjustment for demo-
graphic and clinical characteristics.

DISCUSSION

Using a decade of clinical data from a large, mixed-
payer healthcare organization in Northern California
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serving racially/ethnically diverse populations, we
found substantial variation in therapeutic interventions
and outcomes among Asian American subgroups with
CAD. Compared with the NHW population, Chinese
patients were more likely to undergo stenting and
Filipinos were more likely to undergo CABG as pro-
cedural therapies for CAD. After receiving a stent,
Chinese, Filipino, and Japanese patients were more
likely to be prescribed clopidogrel compared with the
NHW population. Finally, Asian Indians and Chinese
patients were more likely to be diagnosed with a myo-
cardial infarction within 1 year following initial coronary
angiography compared with NHW counterparts. To our
knowledge, the present study is the first analysis that
has characterized CAD treatment and outcome data
from multiple Asian subgroups in the United States.

Over the past several decades, the relatively few
studies that have examined treatment patterns or out-
comes among Asian Americans with CAD have used
predominantly aggregated cohorts, largely due to
a lack of available subgroup granularity for compar-
ative analysis.’>'® In the era of fibrinolytic therapy for
ST-elevation myocardial infarction, for example, data
from the National Registry for Myocardial Infarction
showed that Asian Americans and Pacific Islanders
experienced longer “door-to-drug” times compared
with white patients, despite adjustment for risk fac-
tors."? Research from the late 1990s showed that after
acute coronary syndromes, male Asian Americans and
Pacific Islanders were more likely to undergo CABG
and had a trend toward higher mortality compared
with NHW patients.'® Data from the CRUSADE initia-
tive illustrated that Asian Americans undergoing ther-
apy for non—-ST-elevation myocardial infarction carry
significantly higher bleeding risk even after adjustment
for risk factors and body mass index, suggesting the
potential for ethnic variability in antithrombotic suscep-
tibility. Lastly, more recent studies have shown that
Asian Americans suffer worse in-hospital mortality
after acute myocardial infarction and acute coronary
syndromes compared with NHW patients, despite
rapid times to percutaneous coronary intervention
and higher implantation of drug-eluting stents.'>'®
Collectively, although these data underscore general
disparities among Asian Americans with CAD, the ag-
gregation of multiple subgroups masks significant het-
erogeneity and leads to an incomplete understanding
of CAD and outcomes in this population.

Our results raise a number of important questions
surrounding the mechanisms that mediate differences
in care and outcomes among certain Asian American
subgroups suffering from CAD. The increased like-
lihood of Chinese patients to receive stenting com-
pared with NHW patients, for example, may be due
to the possibility that Chinese patients present with
less severe coronary disease that is more amenable
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Figure 2. Procedural therapy for coronary artery disease by race/ethnicity using Non-Hispanic
whites as the comparison group.

After adjustment for age, sex, income, and comorbidities, Chinese were more likely to undergo stenting
(60.8% vs 50.9%, adjusted odds ratio [OR] 1.39 [95% CI, 1.04-1.87], P=0.005), and Filipinos were more
likely to undergo coronary artery bypass grafting (20.5% vs 6.9%, adjusted OR 2.65 [Cl, 1.75-4.01],
P<0.0001) compared with non-Hispanic whites. *Statistically significant differences. CAD indicates

coronary artery disease.

to percutaneous intervention. Conversely, Chinese pa-
tients may undergo more stenting because they might
decline recommendations for surgery due to health
literacy or cultural biases against more invasive pro-
cedures.'” Studies that examine the severity of CAD
at presentation and investigate both the medical and
sociocultural barriers to undergoing CABG among
Chinese American patients may be able to address the
increased likelihood of stenting in this group.

Table 2. Medication Prescription by Race/Ethnicity

Although a high prevalence of diabetes mellitus,
hypertension, and metabolic syndrome is well docu-
mented in Filipino Americans, there is some evidence
that these traditional risk factors are insufficient to ex-
plain the increased risk for coronary events in this pop-
ulation.8'824 An observational report by Ryan et al®
using outcome data from the late 1990s showed that
classification as a Filipino American was an indepen-
dent predictor of triple vessel disease, higher mortality

Adjusted Odds Ratio Adjusted Odds Ratio
Medication Name Clopidogrel (%) (95% ClI) Prasugrel (%) (95% ClI)
Race/ethnicity
NHW 74.5 1.00 104 1.00
Chinese* 86.2 1.86 (1.13-3.04) 3.3 0.30 (0.12-0.76)
Asian Indian 82.3 1.43 (0.94-2.18) 8.0 0.57 (0.30-1.07)
Filipino* 83.0 1.86 (1.01-3.44) 75 0.64 (0.28-1.43)
Japanese* 914 4.37 (1.02-18.67) 5.7 0.33 (0.04-2.51)
Korean 75.0 1.54 (0.33-7.24) 0.0 0.00
Vietnamese 90.9 3.58 (0.45-28.30) 0.0 0.00
Other Asian 67.2 0.61 (0.32-1.13) 6.9 0.66 (0.23-1.89)

Medication treatment differences by race/ethnicity among patients who received a stent using non-Hispanic whites (NHWs) as the comparison group. After

adjustment for age, sex, income, and comorbidities, Chinese, Filipinos, and Japanese were more likely to be prescribed clopidogrel compared with NHWs.
*Statistically significant differences.

J Am Heart Assoc. 2020;9:e014362. DOI: 10.1161/JAHA.119.014362
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Figure 3. Cumulative survival plot of myocardial infarction within 1 year of initial coronary
angiography.

After adjustment for age, sex, income, and comorbidities, Chinese and Asian Indians were more likely to
be diagnosed with a myocardial infarction within 1 year following coronary angiography compared with
NHWSs (15.6% and 17.4% vs 11.2%, adjusted odds ratios [ORs] 1.49 [CI, 1.02-2.19] and 1.68 [CI, 1.21-2.34],
respectively, P<0.0001). Note that only racial/ethnic groups who were significantly different from NHWSs

are demonstrated here. NHW indicates non-Hispanic white.

after catheterization laboratory intervention, and in-
creased need for late reintervention. Our analysis ex-
tends these findings further by demonstrating a nearly
3-fold higher proportion of Filipino patients undergoing
CABG compared with NHW counterparts despite ad-
justment for comorbid risk factors, age, and income,
an observation that likely reflects accelerated triple
vessel disease in this population. In light of this finding,
the trend toward a higher likelihood of myocardial in-
farction within 1 year after initial coronary angiography
among Filipino patients, although not statistically sig-
nificant, should not be dismissed. In addition to iden-
tifying potential genetic drivers for these disparities,
future work should also investigate the role of modifi-
able social factors such as medication adherence and
physical activity levels, both of which remain subopti-
mal in Filipino American populations.?®26

The differences regarding medication prescrip-
tions after coronary stenting among Asian Americans
in our analysis may provide insight into the observed
differences in CAD outcomes, particularly among
Chinese Americans. Multiple systematic reviews
and meta-analyses have documented the associa-
tion between CYP219 polymorphism and adverse
cardiovascular outcomes among patients receiving

J Am Heart Assoc. 2020;9:e014362. DOI: 10.1161/JAHA.119.014362

clopidogrel therapy, ultimately leading to a black box
warning issued by the Food and Drug Administration
that recommends consideration of alternate anti-
platelet medications or higher dosing strategies for
clopidogrel in patients whom are identified as poor
metabolizers.?”-%° Despite the high prevalence of poor
metabolizers in the Chinese population (up to 14%),
our analysis demonstrates that, compared with NHW
patients, Chinese Americans were both more likely to
receive clopidogrel and had higher risk of myocardial
infarction within 1 year after initial coronary angiogra-
phy.%° Thus, whether or not the poor outcomes seen
among Chinese Americans with CAD might relate to
potentially inappropriate clopidogrel use remains an
important area of future investigation. Moreover, even
though not recommended routinely,®! these results
should encourage providers to consider CYP219 gen-
otype testing for patients with suspected clopidogrel
resistance—a practice that has been demonstrated to
be both feasible and cost-effective.3"3?

Lastly, the vulnerability of the Asian Indian popu-
lation to CAD is again exposed in the present study,
as evidenced by the nearly 60% higher proportion of
Asian Indian patients diagnosed with a myocardial in-
farction within 1 year after initial coronary angiography
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compared with NHW counterparts. In the context of
CAD, Asian Indians in the United States resemble
Filipino Americans in that the severity of their disease
and correspondingly poor outcomes are not fully ac-
counted for by their increased burden of traditional
risk factors.*":33 Several biological mechanisms
that may explain our findings include aspirin or other
antiplatelet resistance, smaller observed epicardial
coronary artery diameter compared with other race/
ethnicities (which may contribute to faster athero-
sclerosis and increased difficulty of successful per-
cutaneous coronary intervention), and a whole host
of genetic factors that are implicated in accelerated
CAD.33-%% Meanwhile, nonbiologic mechanisms re-
main equally important and include Asian Indians’
tendency for lower levels of physical inactivity, higher
rates of adverse psychosocial factors (ie, depression
and stress at work or home), and higher instances of
perceived interpersonal discrimination when seeking
healthcare services.36-40 Although aggressive man-
agement of modifiable risk factors is essential for
Asian Indians with CAD, additional work to charac-
terize and understand nontraditional and social risk
factors will be necessary to further reduce outcome
disparities in this population.

There are several limitations of this study. The study
population derived from a single geographic area and
certain subgroups had substantially smaller sample
sizes (ie, Korean and Vietnamese populations), which
limits generalizability. Data were gathered using /CD-
70 and CPT information, both of which are subject to
coding errors. In an attempt to mitigate misattribution of
postangiogram myocardial infarction to simple delays in
coding, we specifically chose to examine only myocar-
dial infarctions after day 8 postangiogram, but this would
underestimate any true infarcts that occurred immedi-
ately postangiogram. This will be particularly important
to examine in future studies given the importance of early
stent thrombosis due to clopidogrel resistance among
Asian subgroups. In addition, there are multiple resid-
ual confounders that were not accounted for. Traditional
CAD risk factor data that we did not have access to in-
cluded smoking status, obesity, family history, rates of
physical inactivity, and rates of hyperlipidemia. However,
adjusting for multiple cardiovascular comorbidities that
share the same traditional risk factors may mitigate this
limitation (ie, macrovascular conditions such as stroke
and peripheral vascular disease). Furthermore, although
acculturation has been associated with the development
of cardiovascular disease and increased cardiovascular
disease risk factors, we were unable to characterize mi-
gration status in our study population.*"4? Lastly, there
are many unmeasured lifestyle and social factors that
might have contributed to the disparities seen in our
study, including dietary habits, psychological influences,
and environmental factors.3’
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CONCLUSIONS

In conclusion, we found marked heterogeneity in
the treatment patterns and outcomes among Asian
American subgroups with CAD. These findings dem-
onstrate the compelling need to disaggregate Asians
in both research and clinical practice if we are to gain
a better understanding of the biologic and cultural fac-
tors that influence disparate outcomes among these
patients and potential opportunities to intervene upon
them.
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