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ARTICLE INFO ABSTRACT

Background: Racial variations in presentation of patients with ST-segment elevation myocardial infarction
(STEMI) have been suggested.

Methods: This was a retrospective analysis of a tertiary center from 2012 to 2016. We included patients presenting
with acute STEMI who received primary percutaneous coronary intervention (PCI). The main outcome was racial
variation in the complexity of coronary artery disease assessed by SYNTAX score. We also reported predictors of
higher SYNTAX scores in the study population.

Results: Our final analysis included 260 patients: 201 Whites (77.3%), 24 African Americans-AA (9.2%), 19 Hispanics
(7.3%) and 15 were of other ethnicities (5.8%). The mean SYNTAX score was 13.8 4- 7.7. There was no significant dif-
ference between Whites, AA, Hispanics and other races in the SYNTAX score (13.8 + 7.7, 134 4+ 7.9, 145 + 9 and
13.5 £ 6.6, p = 0.965). Logistic regression analysis identified chronic kidney disease as the only significant predictor
of higher SYNTAX score (Coefficient = 3.5, 95%Cl:0.41-6.60, p = 0.026), while no significant association was iden-
tified between different races and higher SYNTAX score.

Conclusion: The current study did not identify racial variations in the complexity of coronary artery disease for STEMI
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patients. Further studies are needed at a larger scale to identify racial variations in STEMI patients.

Published by Elsevier Inc.

1. Background

Atherosclerosis is the primary cause of morbidity and mortality world-
wide [1,2]. Identification of persons at high risk for cardiovascular events
is the major focus of primary prevention efforts. This includes lifestyle
changes and pharmacological interventions that have been shown to in-
crease the life expectancy of high-risk persons [3]. The World Health Or-
ganization has projected a major shift in racial representativeness for the
population of coronary artery disease (CAD) in coming decades, resulting
in less Caucasians and more other races like Asians and African Americans
(AA). Hence, statements from the American Heart Association have called
for further research to explore the racial variations in presentation and
outcomes of CAD [4]. Cardiovascular disease exhibits variations across
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different races as regards pathophysiology, presentation, and clinical out-
comes. [5] The background for these differences is multifactorial including
genetic, environmental and lifestyle variations. [6,7] Some studies have
found a lower prevalence of coronary artery calcification (CAC) estimated
by Computed Tomography (CT) of coronary arteries in African Americans
(AA) compared with Whites [8,9], while others found no differences
[10,11]. Other studies demonstrated less progression of coronary artery
disease in AA compared with Whites [12]. Racial variations in ST-
segment elevation myocardial infarction (STEMI) have been also demon-
strated [13]. In this study, we sought to evaluate racial variations in the
complexity of coronary artery disease in patients presenting with STEMI
assessed by the SYNTAX score.

2. Methods

This was an observational retrospective single center study. A compre-
hensive chart review was conducted of the electronic medical records for
patients who were admitted to our tertiary referral center between
January 2012 to January 2016 with acute STEMI and received primary
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PCI. Patients with missing data regarding ethnicity, demographics, miss-
ing images of their coronary angiograms, history of coronary artery by-
pass grafting or transferred from another facility were excluded.

The following data were gathered from the medical records for eligi-
ble patients: demographic data, past medical history, past surgical his-
tory, family history, medications history as well as relevant cardiac
imaging and laboratory data. Images from coronary angiograms were
reviewed and SYNTAX score was calculated for each patient using a val-
idated SYNTAX-I score calculator.

Our main study outcome was the racial variation in the complexity
of coronary artery disease assessed by the SYNTAX score. We also re-
ported clinical predictors of higher SYNTAX score. The study was ap-
proved by the institutional review board and follows the ethics of the
declaration of Helsinki.

3. Statistical analysis

Categorical variables were reported as counts and percentage while
continuous variables were reported as mean 4+ standard deviation or
median and interquartile range depending on their distribution (nor-
mally distributed or not). Categorical variables were compared using
chi-square test. Continuous variables were compared using indepen-
dent sample t-test. A univariate linear regression analysis was used to
evaluate predictors of higher SYNTAX score; those included: different
races, age, gender, smoking, dyslipidemia, diabetes, hypertension, par-
oxysmal atrial fibrillation, chronic atrial fibrillation, chronic kidney dis-
ease (CKD), cerebrovascular disease, peripheral artery disease, obesity
and prior CAD. A univariate binary regression analysis was conducted
to evaluate the predictors of higher mortality; including same variables
in the prior model in addition to door-to-balloon time and the SYNTAX
score. A multivariable model was conducted if the results of the
univariable analysis showed more than one significant association.
Effect sizes were expressed using regression coefficient or odds
ratio (OR). Associations were considered significant if the p-value
was <0.05. All statistical analyses were performed using SPSS® Statistics
25.

4. Results

During the study period, we identified 391 patients who were ad-
mitted for acute STEMI and received primary PCl. After excluding
those with a history of CABG (n = 51), missing images of the full coro-
nary angiograms (n = 42), missing data on ethnicity (n = 31) or trans-
ferred from other facilities (n = 7) we ended with 260 patients as our
main study cohort. Among those, 201 (77.3%) were Whites, 24 (9.2%)
were African Americans, 19 (7.3%) were Hispanics and 15 (5.8%) were
of other races. Fig. 1 outlines the study flowsheet.

Baseline characteristics are presented in Table 1. African Americans
had a higher prevalence of history of cerebrovascular accident (CVA)
(p = 0.047) and hypertension (HTN) (p = 0.016) as well as younger
age (p = 0.010) compared with other ethnicities. Location of infarction
displayed some variation across ethnicities, with more inferior STEMI in
Hispanics and Whites, more posterior STEMI in AA and Hispanics more
commonly to have anterolateral STEMIL

Analysis of the main study outcome showed no significant racial var-
iation in the SYNTAX score. The mean SYNTAX score in the whole pop-
ulation was 13.8 + 7.7. SYNTAX score in Whites was 13.8 (£7.7) versus
134 (£7.9)in AA, 14.5 (£9) in Hispanics and 13.5 (£6.6) in other races
(p = 0.965). (Fig. 2).

A linear regression analysis was conducted to estimate predictors of
higher SYNTAX score. When developing the model, we excluded 9 cases
with missing variables; dyslipidemia (n = 3), atrial fibrillation (n = 2),
cerebrovascular disease (n = 3), peripheral vascular disease (n = 1). Dif-
ferent ethnicities had no significant correlation with higher SYNTAX
score. A history of CKD showed a significant association with higher
SYNTAX scores (Coefficient = 3.5, 95%Cl:0.41-6.6, p = 0.026). While
other factors in the model including age, gender, and different baseline
characteristics had no association with higher SYNTAX scores. (Fig. 3)
(Supplemental Table 1) A multivariable regression analysis was also con-
ducted to evaluate factors associated with higher 6-months mortality in
our dataset. Results showed an increased 6-months mortality associating
a higher SYNTAX score (OR = 1.1, 95%Cl:1.01-1.14, p = 0.050) and in-
creased door-to-balloon time (OR = 1.02, 95%Cl:1.01-1.03, p = 0.001).
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Fig. 1. Study flow sheet.
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Table 1
Baseline characters of study population.
White (n = 201) African American (n = 24) Hispanic (n = 19) Others (n = 15) P-value
Age mean (SD)? 65.3 +12 57 +10 66 +143 61.1 +114 0.010
Male 142 70.6% 20 83.3% 12 60.0% 13 86.7% 0.192
HTN 130 64.7% 18 75.0% 13 65.0% 4 26.7% 0.016
DM 48 24.0% 24 100.0% 6 30.0% 6 40.0% 0.302
Known CAD 54 26.9% 4 16.7% 4 20.0% 3 20.0% 0.631
PAD 10 5.0% 1 4.2% 1 5.3% 0 0% 0.848
CVA 17 8.5% 5 20.8% 0 0% 0 0% 0.047
CKD 17 8.5% 6 25.0% 3 15.0% 1 6.7% 0.076
Chronic AF 6 3.0% 1 4.2% 1 5.0% 0 0% 0.845
Paroxysmal AF 20 10.0% 2 8.3% 2 10.0% 0 0% 0.637
Previous PCI 31 15.5% 1 4.2% 4 20.0% 0 0% 0.147
Dyslipidemia 138 68.7% 12 50.0% 13 65.0% 6 40.0% 0.053
Smoking 143 71.1% 22 91.7% 14 70.0% 10 66.7% 0.176
DBT mean (SD) 56.9 +38.5 723 +48 60.4 +33 67.0 +325 0.266
>2 diseased vessels 45 22.5% 3 13.0% 4 20.0% 2 13.3% 0.638
Anterior STEMI 72 35.8% 11 45.8% 6 30.0% 10 66.7% 0.079
Inferior STEMI 109 54.2% 7 29.2% 11 55.0% 4 26.7% 0.029
Lateral STEMI STEMI 3 1.5% 2 8.3% 0 0% 1 6.7% 0.103
Inferolateral STEMI 7 3.5% 1 4.2% 0 0% 0 0% 0.725
Anterolateral STEMI 6 3.0% 0 0% 3 15% 0 0% 0.023
Posterior STEMI 1 0.5% 2 8.3% 0% 0 0% 0 0.007
LVEF mean (SD)? 47.3 +11.6 452 +13.8 514 +6.6 42.0 +18.8 0.138

SD = standard deviation; CAD = coronary artery disease; PAD = peripheral artery disease; CVA = cerebrovascular accident; CKD = chronic kidney disease; AF = atrial fibrillation; PCI =

percutaneous coronary intervention; DBT = door to balloon time.
2 Independent student t-test.

5. Discussion

In this observational study of 260 patients, we sought to evaluate the
racial variations in the complexity of coronary artery disease among
STEMI patients. Our results showed no significant difference between
Whites, AA, Hispanics and other races in their SYNTAX score. Similarly,
aregression analysis showed no association between different races and
SYNTAX score. History of CKD was the only identified predictor of
higher SYNTAX score in our analysis. A multivariable regression analysis
identified higher SYNTAX score and increased door-to-balloon time as
predictors of higher 6-months mortality.

The burden and complexity of coronary atherosclerotic disease have
several implications on different management strategies for patients
with STEML The SYNTAX score is a well-validated score to quantify
the severity of angiographic CAD, which has been used as a tool to
help deciding optimal revascularization strategies (PCI versus CABG)

for patients with complex coronary artery disease. [14] Identification
of racial variations in presentations and outcomes of coronary artery
disease is crucial to implement race-specific preventive and treatment
strategies. Racial variation in the complexity of coronary disease has
been seldom addressed in the literature.

Our study results confirmed prior evidence establishing SYNTAX
score as a predictor of adverse cardiovascular mortality and morbidity
[14]. However, we found no racial variations in SYNTAX score between
Whites, AA, Hispanics and other ethnicities. A multi-centered study was
conducted by Gijsberts et al. to evaluate racial variations in coronary ar-
tery disease severity, including 1000 patients of Caucasians, Chinese,
Malays, and Indians [15]. Among patients with STEMI, Gljsberts et al.
found higher SYNTAX score among Chinese and Malays. Also, all-cause
mortality was higher in Indians and Malays compared with Caucasians
[15]. Another retrospective study compared coronary artery lesions be-
tween Australians and Mainland Chinese populations [16]. The study
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Fig. 2. Racial variation in SYNTAX score.
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Fig. 3. Forrest plot demonstrating the predictors of higher SYNTAX score.

found more severe coronary artery lesions assessed by Gensini score in
Australians compared with Mainland Chinese, with the biggest differ-
ences seen among ages>80 [16].

The mechanisms for possible inter-racial differences in CAD are prob-
ably of multifactorial origin. Socio-economic differences exist among dif-
ferent races, including cultural lifestyle differences that could directly
impact atherosclerotic disease development and progression. Genetic dif-
ferences across different races have been demonstrated as well [6].
Recently a study showed that Hispanics were more commonly associated
with the development of collaterals of their coronary circulation com-
pared to AA and White [7]. The same study group identified chromosomal
regions, to which the racial variations were attributed [7].

The current analysis is the first study to identify CKD as an indepen-
dent predictor of higher SYNTAX scores. Other studies have shown that
CKD correlates with early and more severe coronary artery calcification
in pre-dialysis as well as post-dialysis CKD patients [17]. The underlying
pathophysiology has been attributed to disturbances in calcium and
phosphorus homeostasis in CKD patients [18]. Moreover, uremia is as-
sociated with an enhanced inflammatory state and possible contribut-
ing to increased atherosclerotic disease [18].

Our study has some limitations. This study is a single center expe-
rience and the sample size might not have provided adequate repre-
sentation of different races; hence, our results might not be
generalizable. Some useful clinical data were not available for our
analysis, such as the socioeconomic status of the patients. Being an
observational analysis, the possibility of unmeasured confounders
exists. However, we conducted multiple regression analysis to ac-
count for different factors.

6. Conclusion

The current study did not identify racial variation in the complexity
of coronary artery disease among patients with STEMI. CKD was identi-
fied as an independent predictor of higher SYNTAX score. Future studies
are still needed at a larger scale to further explore the racial variations in
the complexity of coronary artery disease and its implications on clinical
outcomes.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.carrev.2018.12.012.

References

[1] Reddy KS, Yusuf S. Emerging epidemic of cardiovascular disease in developing coun-
tries. Circulation 1998;97(6):596-601.

[2] Elbadawi A, et al. Meta-analysis of randomized trials on remote ischemic condition-
ing during primary percutaneous coronary intervention in patients with ST-segment
elevation myocardial infarction. Am J Cardiol 2017;119(6):832-8.

[3] Shepherd J, et al. Prevention of coronary heart disease with pravastatin in men with
hypercholesterolemia. N Engl ] Med 1995;333(20):1301-8.

[4] Goff DC, et al. ACC/AHA guideline on the assessment of cardiovascular risk. Circula-
tion 2013;129(25 Suppl. 2):S49-73 2014.

[5] Budoff MJ, et al. Ethnic differences of the presence and severity of coronary athero-
sclerosis. Atherosclerosis 2006;187(2):343-50.

[6] Tan]JH-H, et al. ABCA1 gene polymorphisms and their associations with coronary ar-
tery disease and plasma lipids in males from three ethnic populations in Singapore.
Hum Genet 2003;113(2):106-17.

[7] Liu Z, et al. Coronary collateralization shows sex and racial-ethnic differences in ob-
structive artery disease patients. PLoS One 2017;12(10):e0183836.

[8] Bild DE, et al. Ethnic differences in coronary calcification the Multi-Ethnic Study of
Atherosclerosis (MESA). Circulation 2005;111(10):1313-20.

[9] Newman AB, et al. Racial differences in coronary artery calcification in older adults.
Arterioscler Thromb Vasc Biol 2002;22(3):424-30.

[10] Bild DE, et al. Prevalence and correlates of coronary calcification in black and white
young adults The Coronary Artery Risk Development in Young Adults (CARDIA)
Study. Arterioscler Thromb Vasc Biol 2001;21(5):852-7.

[11] Jain T, et al. African Americans and Caucasians have a similar prevalence of coronary
calcium in the Dallas Heart Study. ] Am Coll Cardiol 2004;44(5):1011-7.

[12] Kawakubo M, et al. Race-ethnic differences in the extent, prevalence, and progres-
sion of coronary calcium. Ethn Dis 2005;15(2):198-204.

[13] Lee MH, Borhani NO, Kuller LH. Validation of reported myocardial infarction mortal-
ity in blacks and whites: a report from the Community Cardiovascular Surveillance
Program. Ann Epidemiol 1990;1(1):1-12.

[14] Sianos G, et al. The SYNTAX Score: an angiographic tool grading the complexity of
coronary artery disease. Eurolntervention 2005;1(2):219-27.

[15] Gijsberts CM, et al. Inter-ethnic differences in quantified coronary artery disease se-
verity and all-cause mortality among Dutch and Singaporean percutaneous coronary
intervention patients. PLoS One 2015;10(7):e0131977.

[16] Jiang S-s, et al. Racial differences in coronary artery lesions: a comparison of coro-
nary artery lesions between mainland Chinese and Australian patients. Angiology
2008;59(4):442-7.

[17] Nakamura S, et al. Coronary calcification in patients with chronic kidney disease and
coronary artery disease. Clin ] Am Soc Nephrol 2009;4:1892-900 (p. CJN.
04320709).

[18] Stomp6r T. Coronary artery calcification in chronic kidney disease: an update. World
] Cardiol 2014;6(4):115.


https://doi.org/10.1016/j.carrev.2018.12.012
https://doi.org/10.1016/j.carrev.2018.12.012
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0005
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0005
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0010
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0010
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0010
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0015
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0015
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0020
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0020
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0025
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0025
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0030
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0030
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0030
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0035
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0035
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0040
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0040
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0045
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0045
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0050
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0050
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0050
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0055
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0055
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0060
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0060
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0065
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0065
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0065
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0070
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0070
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0075
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0075
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0075
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0080
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0080
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0080
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0085
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0085
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0085
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0090
http://refhub.elsevier.com/S1553-8389(18)30615-8/rf0090

	Racial Variation in the Complexity of Coronary Artery Disease in Patients with Acute ST-�Segment Elevation Myocardial Infarction
	1. Background
	2. Methods
	3. Statistical analysis
	4. Results
	5. Discussion
	6. Conclusion
	References


