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INTRODUCTION

Coronary artery disease (CAD) is the leading cause of mor-
bidity and mortality worldwide across various ethnic and racial
groups.'”) The distribution of CAD displays socioeconomic
disparities with an increasing burden of the disease among low
income countries.>*® Almost 3 decades ago Seedat, et al.®
proposed that Africans were not developing CAD to the same
extent as White or Indian subjects due to cardiovascular
protective role conferred by the preserved serum levels of
both high density lipoprotein and lower total cholesterol. Other
observational studies('*'® have also confirmed that Africans
have lower cholesterol levels and are the least likely to be
diagnosed with CAD when compared to other ethnic groups.
Steyn, et al.'" further noted that the African subjects were still
at the initial phase of epidemiological transition due to urbani-
sation and changing lifestyle factors, resulting in an increased
prevalence of non-communicable diseases, especially cardio-
vascular disease. However, other local studies have reported an
upsurge in the prevalence of cardiovascular risk factors among

Africans.(¢1?)

ABSTRACT

Objectives: This study compares the profile of coronary
artery disease (CAD) across different ethnic groups at a
tertiary referral hospital in KwaZulu-Natal.

Method: We reviewed the clinical records of | 104
subjects who underwent coronary angiography at
Grey’s Hospital for suspected CAD over a 5-year period
(2012 - 2016). Uni- and multivariable analysis was used
to identify associations of risk factors with CAD.
Results: Coronary artery disease was present in 886
subjects, of whom 69.9% were male.The majority were
of Indian ethnicity (60.8%). The mean age of Africans
was younger (54.9 t 10.8 years) compared to Indians
(58.0 £ 11.0 years), Coloureds (58.6 £ 12.3 years) and
Whites (60.0 £ 10.5 years) (p=0.001).The prevalence of
premature CAD (PCAD) (<55 years in males and <65
years in females) was 46% of males and 66,7% in females.
Most African females (84,6%, p=0.01) and white females
(75,6%, p=0.01) presented with PCAD. ST-elevation
myocardial infarction was the most frequent presenta-
tion among African subjects (n=99, 66.0%), followed
by Whites (n=76, 45.2%) and Indians (n=240, 44.5%), and
least common among Coloureds (n=I11, 37.9%)
(p<0.001). The most prevalent risk factors were dys-
lipidaemia (95.1%), hypertension (70.3%), smoking
(67.4%) and diabetes (57.2%).The prevalence of smoking
was lowest in the African group (51.3%) compared to
about 66% in the other groups (p<0.001) (Table I).
About 80% of Indians and Whites had clustering of 3 or
more risk factors compared to 39.3% of Africans
(p<0.001). A family history of CAD lowest among
African (n=13, 8.7%) and Coloured subjects (n=l1I,
37.9%) (p<0.001) and a history of previous Ml was
obtained in 5.3% of African subjects compared to >23%
in each of the other ethnic groups (p<0.001). Single
vessel disease was commoner among Africans (48.7%),
while Indians had more triple vessel disease (47.7%),
(p<0.001). Univariate analysis identified risk factors and
ethnicity (Indians, p=0.02) and Whites, p=0.02) as being
associated with CAD, but on multivariable analysis
ethnicity fell away. Age (46 - 65 years: OR: 2.2 [1.5 - 3.3],
age >65 years: OR: 4.8 [2.8 - 8.2], male gender (OR: 2.7
[1.9 - 3.9]), history of smoking (OR: 2.0 [1.4 - 3.1] (all
p<0.001) as well as diabetes (OR: 1.7 [1.2 - 2.4], p=0.005)
and atherogenic dyslipidaemia (OR: 1.7 [1.2 - 2.4],
p=0.004) were independent cardiovascular risk factors
associated with the presence of CAD.

Conclusion: Major risk factors were associated with
CAD at a young age across all race groups. Although
Africans had a lower risk factor burden, the low
prevalence of a family history of Ml and near absence of
a previous history of MI indicate that recent environ-
mental and / or lifestyle changes that have contributed
to the emergence of CAD, often premature, in this
group. SA Heart® 2025;22:12-2|



Approximately 2 decades ago the INTERHEART study®
demonstrated that 90% of risk factors for developing acute
myocardial infarction (AMI) were attributable to 9 cardiovas-
cular risk factors (abnormal lipids, smoking, hypertension,
diabetes, abdominal obesity, psychosocial factors, consumption
of fruits, vegetables, and alcohol, and regular physical activity)
worldwide. Subsequently, the INTERHEART Africa study('"
showed that 5 of the 9 cardiovascular risk factors (hypertension,
diabetes, abdominal obesity, current history of smoking, and
apolipoprotein B to apolipoprotein Al ratio) were accountable
for nearly 90% of the risk associated with first time AMI, con-
sistent with that found in the global INTERHEART study. These
studies suggest that the spectrum of CAD is changing rapidly in
the developing countries.'#'*2) In South Africa, White and
Indian subjects have a higher prevalence of CAD-related deaths
compared to Coloured and African subjects.®'2!%2) There are
few recent studies of subjects with CAD across different ethnic
groups.®3Y In this study we analysed the cardiovascular risk
profile of subjects with CAD admitted for coronary angiography
to Grey's Hospital in KwaZulu-Natal and related this to the
patterns of CAD across 4 ethnicities.

MATERIALS AND METHODOLOGY

The aim of this study was to evaluate the spectrum of CAD
over a 5-year period (2012 - 2016) at Grey's Hospital, a tertiary
level referral facility in Pietermaritzburg, KwaZulu-Natal, South
Africa, servicing the urban and Midlands area of KwaZulu-
Natal. This public health care facility provides regional services
to lower- in the

and middle-income groups, residing

uMgungundlovu health district and surrounding areas.

A retrospective chart review of all patients who were referred
to Grey's Hospital with a clinical diagnosis of CAD was con-
ducted in order to determine prevalence of atherosclerotic risk
factors in adults with CAD, and relate the risk factor profile of
to the extent of CAD at angiography. Data extracted from the
medical records comprised age, gender, ethnicity, previous
medical history for traditional CAD risk factors such as hyper-
tension, diabetes mellitus, dyslipidaemia, previous history of
myocardial infarction (Ml), family history of premature CAD,
and history of smoking. Ethnicity was determined from the
admission files and patients were classified accordingly as being
of African, Coloured, Indian, and White descent.

Definitions

Coronary artery disease was defined using the criteria from the
2013 American College of Cardiology Foundation / American
Heart Association Task Force (ACCF/AHA).®? Eligible patients
were adult males and females, presenting with a diagnosis of
stable angina or acute coronary syndrome (ACS). The term
ACS as outlined in the Third Universal Classification of Myo-

cardial Infarction encompasses ST-segment elevation M
(STEMI), non-ST-segment elevation MI (NSTEMI), and unstable
angina (UA).G?

Hypertension was defined as blood pressure (BP) > 140/90mmHg
or self-reported use of antihypertensive medication.® Diabetes
mellitus was diagnosed in patients who were on chronic anti-
hyperglycaemic drugs, or self-reported or had documented
glycated haemoglobin Alc (HbAlc) >6.5%.59 Dyslipidaemia
was diagnosed in patients who were on chronic lipid lowering
drugs (e.g. statin), or self-reported, or previously documented
diagnosis from medical records or established during the
hospital stay by lipogram. The lipid profiles were classified using
the criteria from the Third National Cholesterol Education
Programme and Adult Treatment Panel Ill (NCEP-ATP II)G®
guidelines. Total cholesterol (TC) was considered high if
>5.17mmol/L, low high-density lipoprotein cholesterol (HDL-C)
was defined as <I.3mmol/L for females and <1.03mmol/L for
males and hypertriglyceridaemia was defined as triglycerides
(TG) >1.7mmol/l. Low-density lipoprotein cholesterol (LDL-C)
data was calculated using the Friedewald equation. For TG
>4.5mmol/L, the John Hopkins University LDL-C calculator®”
was used to measure LDL (iPhone App Version [.0.1).

Atherogenic dyslipidaemia was defined in accordance with the
criteria used in the NCEP-ATP 119 guidelines as the com-
bination of elevated levels of triglycerides and low levels of
HDL-C. A positive family history of premature CADC® was
defined as coronary artery disease diagnosed in a first-degree
relative before the age of 55 in males and for females before
the age of 65. A history of smoking was defined as either

current or previous use of tobacco products or cigarettes.

Patient demographic data, past medical history, and presenting
diagnosis of CAD were analysed in conjunction with laboratory
results and angiographic findings to formulate relevant con-
clusions about their overall combined contribution to the
spectrum of CAD at Grey's Hospital. Data were further anal-
ysed according to gender and age groups: (a) those <45-years-
old, (b) between 46 - 65-years-old, and (c) those >65-years-
old. Angiographic obstructive CAD was defined as >50%
luminal diameter stenosis in >| epicardial coronary artery and
multivessel CAD was defined as >50% luminal diameter stenosis
in 22 epicardial coronary arteries. The remaining subjects were
classified as normal or non-occlusive coronary disease at coro-
nary angiography. Angiographic findings of obstructive coronary
disease were grouped into single-vessel disease (SVD), double-
vessel disease (DVD) and triple-vessel disease (TVD). With
regards to lesion localisation to a specific coronary artery,
patients were further grouped into the left anterior descending
coronary artery (LAD), circumflex artery (CxA) and right
coronary artery (RCA).
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Statistical analysis

Descriptive statistics were used to summarise the clinical and
demographic characteristics of the patients. Frequency and
percentages were used for categorical variables and means
(Standard Deviations [SD]) or medians (interquartile ranges)
for numeric variables. Subgroup comparisons of risk factors
(diabetes, hypertension, smoking history, family history of CAD,
previous Ml, and dyslipidaemia) by ethnic group (Africans vs.
other ethnic groups) was done using Chi-square tests or Fisher's
exact test. The Kruskal-Wallis test was used for comparisons of

numeric variables.

A logistic regression model containing cardiovascular risk factors
significant at the univariate level was used to identify independent
factor differences by gender, ethnic group, age group, cardio-
vascular risk factors, number of risk factors, and atherogenic
dyslipidaemia. Two sets of models were developed: the first
model looked at obstructive disease and non-obstructive /
normal vessels to determine the predictors of CAD. The
second model assessed the severity of CAD, comparing SVD to
multivessel disease (DVD and TVD). All data were analysed

using Stata V13 and a p-value <0.05 was considered significant.

Ethical considerations

The study protocol was approved by the Bioethics Committee
of the Faculty of Health Sciences, Nelson R. Mandela School
of Medicine, University of KwaZulu-Natal, ethics reference
number: BE538/17.

RESULTS

During the 5-year period (January 2012 - December 2016),
| 318 subjects were admitted for evaluation of suspected CAD.
Of the | 318 evaluated subjects, 214 subjects were excluded
for reasons of inadequate data (n=202) and declined coronary
angiography (n=12). The study population comprised the
remaining | 104 subjects who had undergone coronary
angiography. Of these, 886 had angiographically confirmed
CAD and comprised the study group, while the remaining 218
subjects had normal angiograms or non-occlusive disease and

were used as the comparative group (Table I).

Demographic data

The mean age of the subjects with CAD was 57.9 = | 1.0 years.
The youngest were Africans (54.9 £ 10.8 years), followed by
Indians (58.0 = 1 1.0 years), Coloureds (58.6 + 12.3 years), and
the oldest subjects were Whites (60.0 £ 10.5 years) (p=0.001).
There was a predominance of Indian subjects (=539, 60.8%),
followed by Whites (n=168, 19%), Africans (n=150, 16.9%)
and Coloureds (n=29, 3.3%) (p=0.001). The majority of the
study cohort were male (n=619, 69.9%), with no difference in
the male to female ratio across the ethnic groups (p=0.18).

One hundred and twenty six subjects (n=126, 14.2%) were
under the age of 45; 526 (59.4%) were between 46 - 65-years-
old and the remaining 234 (26.4%) subjects were older than
65 (>65) (Table ).

Presenting diagnosis

The commonest diagnosis at presentation was ST-elevation
myocardial infarction (STEMI) (n=426, 48.1%) followed by non-
ST-elevation myocardial infarction (NSTEMI) (n=243, 27.4%),
and the least prevalent were stable (p<0.001) and unstable
(p=0.024) angina together making up 24.5% of the CAD
subjects. Within the ethnic groups ST-elevation myocardial
infarction was most frequent among African subjects (n=99,
66.0%), followed by Whites (n=76, 45.2%) and Indians (n=240,
44.5%), and least common among Coloureds (n=11, 37.9%)
(p<0.001). Angina was the least common manifestation among
African subjects (n=15, 10.0%) compared to other ethnic
groups, Coloureds (n=5, 17.2%), Indians (n=145, 26.9%), and
Whites (n=52, 31%). Non-ST-elevation myocardial infarction
was equally distributed across all ethnic groups (p=0.089)
(Table ).

Premature coronary artery disease (PCAD), defined as CAD in
males <55 years and females <65 years, was present in 463
(52.3%) subjects; it was commoner in females (M 46.0%,
F 66.7%). There was no difference in males with PCAD across
ethnic groups but most of the African females (84.6%, p=0.01)
and White females (75.6%, p=0.01) had PCAD. In adults under
45 years, PCAD was commoner among Africans (n=31, 20.7%)
and Indians (n=79, 14.7%), compared to Coloureds (n=13,
7.7%) and Whites (n=15, 7.7%) (p<0.001) (Table ).

Risk factor profile

The most prevalent cardiovascular risk factors were dys-
lipidaemia (n=843, 95.1%), hypertension (n=623, 70.3%), and a
history of smoking (n=597, 67.4%) followed by diabetes
(n=507, 57.2%) and a family history of CAD (n=410, 46.3%).
A history of smoking was present in two thirds of subjects with
CAD. About half of the Africans (51.3%) were smokers com-
pared to two-thirds of the Indians (68.1%), and over three
quarters of the Whites (77.4%), and Coloureds (79.3%)
(p<0.001).

While the majority of all ethnic groups had some form of
dyslipidemia, there were significant differences in their risk
factor and lipid profiles. Compared to other ethnic groups,
Indian subjects had the highest prevalence of dyslipidaemia
(97.8%), diabetes (65.9%), a family history of CAD (55.1%) and
a history of previous Ml (26.7%) (all p<0.001). Almost 80% of
Indians and Whites had clustering of 3 or more (=3)
cardiovascular risk factors compared to 39.3% of Africans and
58.6% of Coloureds (p<0.001). The median LDL-C was lowest



TABLE I: Risk factor profile and angiographic findings across ethnic groups.
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All n (%) African n (%) Coloured n (%) Indian n (%) White n (%)

VAL 886 (100) 150 (16.9) 29 (3.3) 539 (60.8) 168 (19.0 [REN
Age (years), mean = SD 579+ 110 549 + 10.8 586+ 123 580+ 110 60.0 + 10.5 0.001
Age Group n (%)
<45 years 126 (14.2) 31 (207) 3(103) 79 (14.7) 13 (7.7) <0.00
46 - 65 years 526 (59.4) 99 (66.0) 20 (69.0) 304 (564) 103 (61.3)
>65 years 234 (264) 20 (13.3) 6 (20.7) 156 (28.9) 52 (31.0)
Gender n (%)
Males 619 (69.9) 104 (69.3) 22 (75.9) 365 (67.7) 128 (76.2) 0.18
Females 267 (30.1) 46 (30.7) 7 (24.1) 174 (32.3) 40 (23.8)
Premature CAD n (% of gender)
Males (<55 years) 285 (46.0) 54 (51.9) 12 (54.5) 171 (46.8) 48 (37.5) 0.11
Females (<65 years) 178 (66.7) 39 (84.8) 3 (429) 107 (61.5) 29 (72.5) 00l
Risk Factor Profile n (%)
Hypertension 623 (70.3) 108 (72.0) 19 (65.5) 386 (71.6) ['10 (65.5) 042
Diabetes 507 (57.2) 75 (50.0) 10 (34.5) 355 (65.9) 67 (39.9) <0.001
Dyslipidaemia 843 (95.1) 132 (88.0) 27 (93.1) 527 (97.8) 157 (93.5) <0.001
Family history of CAD 410 (46.3) 13 (87) Il (37.9) 297 (55.1) 89 (53.0) <0.001
History of smoking 597 (674) 77 (51.3) 23 (79.3) 367 (68.1) 130 (77.4) <0.001
Previous Ml 199 (22.5) 8 (5.3) 7 (24.1) 144 (26.7) 40 (23.8) <0.001
Number of Risk Factors n (%)
0-2 249 (28.1) 91 (60.7) 12 (41.4) 113 (21.0) 33 (19.6) <0.001
>3 637 (71.9) 59 (39.3) 17 (58.6) 426 (79.0) 135 (80.4)
Biochemistry, mmol/L
Total Cholesterol, median (IQR) - mmol/L 49 (4-57) 2 (35-53) 0 (4.1-5.3) 4.9 (4.0-5.9) 5.0 (4.0-6.0) <0.001
LDL-C, median (IQR) - mmol/L 28 (2.1-3.7) 25 (1.9-33) 8(22-34) 29 (22-37) 3.1 (22-37) 0.004
HDL-C, median (IQR) 1.0 (0.8-1.2) 0 (0.8-1.3) 0(09-1.2) 1.0 (0.8-1.2) 1.0 (0.8-12) 0.33
Triglycerides, median (IQR) - mmol/L 1.7 (1.2-2.5) 1.3 (0.8-1.9) 9 (1.5-2.5) 1.9 (1.3-27) 1.8 (1.2-2.6) 0.001
HbAlc, mean + SD - % 72+£20 74 +24 69 2.1 74+£20 65+ 15 0.001
Metabolic syndrome criteria n (%)
Total cholesterol 25.17 mmol/L 338 (38.1) 44 (29.3) 9 (31.0) 208 (38.6) 77 (45.8) 0.02
LDL >2.59 mmol/L 507 (57.2) 67 (44.7) 17 (58.6) 318 (59.0) 105 (62.5) 0.006
Triglycerides >1.7 mmol/L 445 (50.2) 44 (29.3) 16 (55.2) 298 (55.3) 87 (51.8) <0.001
HDL-C Male <1.03 mmol/L 407 (65.8) 55 (52.9) 15 (68.2) 249 (68.2) 88 (68.8) 0.03
HDL-C Female <1.29 mmol/L 188 (70.4) 30 (65.2) 5(71.4) 131 (75.3) 22 (55.0) 007
Glycated haemoglobin A 26.5% 447 (50.5) 68 (45.3) 10 (34.5) 314 (58.3) 55 (32.7) <0.001
Blood Pressure >130/85 mmHg 169 (19.1) 43 (28.7) 5(17.2) 94 (17.4) 27 (l6.1) 0.0l
Atherogenic Dyslipidaemia n (% of gender)
Males 238 (384) 20 (19.2) 10 (45.5) 157 (43.0) 51 (39.8) <0.001
Females 99 (37.1) 8 (174) 4 (57.1) 71 (40.8) 16 (40.0) 0.02
Presenting Diagnosis n (%)
SA 87 (9.8) 4(27) 0 (0.0) 61 (11.3) 22 (13.1) <0.00
UA 130 (14.7) I'1(7.3) 5(17.2) 84 (15.6) 30 (17.9) 0.024
STEMI 426 (48.1) 99 (66.0) Il (37.9) 240 (44.5) 76 (45.2) <0.001
NSTEMI 243 (274) 36 (24.0) 13 (44.8) 154 (28.6) 40 (23.8) 0.089
Angiographic CAD Findings
Extent of CAD n (%)
Single-vessel CAD 260 (29.3) 73 (48.7) 12 (41.4) [16(21.5) 59 (35.1) <0.001
Double-vessel CAD 261 (29.5) 38 (25.3) 7 (24.1) 166 (30.8) 50 (29.8) 0.581
Triple-vessel CAD 365 (41.2) 39 (26.0) 10 (34.5) 257 (47.7) 59 (35.1) <0.001
Epicardial vessel involvement n (%)
Left anterior descending artery 732 (82.6) 121 (80.7) 19 (65.5) 458 (85.0) 134 (79.8) 0.025
Circumflex artery 521 (58.8) 63 (42.0) 17 (58.6) 360 (66.8) 81 (48.2) <0.001
Right coronary artery 614 (69.3) 78 (52.0) 20 (69.0) 397 (73.7) 119 (70.8) <0.001

CAD: coronary artery disease, SD: standard deviation, MI: myocardial infarction, STEMI: ST-elevation myocardial infarction, NSTEMI: non-ST-elevation myocardial infarction,
UA: unstable angina, SA: stable angina, HDL-c, high-density lipoprotein cholesterol, LDL, low-density lipoprotein cholesterol, Hypertension: history of hypertension OR
self-reported use of anti-hypertensive medication OR BP =140/90 mmHg, Diabetes: history of diabetes OR self-reported use of anti-hyperglycaemic medication OR HbAc|
>6.5%, Dyslipidaemia: history of dyslipidaemia OR TC >5.17 OR TG >1.7 OR HDL-C <1.03 in males OR HDL-C <1.29 in females.



among Africans (2.5mmol/L, IQR 1.9 - 3.3), compared to
Whites (3.Immol/L, IQR 2.2 - 3.7, Indians (2.9mmol/L, IQR
2.2 - 3.7), and Coloureds (2.8mmol/L, IQR 2.2 - 3.4) (p=0.004).
There was no difference in the median HDL-C (1.0mmol/L,
IQR 0.8 - 1.2) across all ethnic groups (p=0.33). The median
TG was lowest among the African subjects (I.3mmol/L, IQR
0.8 - 1.9), compared to =1.8mmol/L in the other ethnic groups
(p=0.001). Atherogenic dyslipidemia was also least frequent in
African males (19.2%, p<0.001) and females (17.4%, p=0.02)
compared to over 40% for each gender in the other ethnic
groups (Table I).

There was a high prevalence of diabetes (52.8%), which
increased to 57.2% when we added the diagnostic criteria using
the HbAlc >6.5%. Two thirds of the Indian (n=355, 65.9%)
and half of the African (n=75, 50.0%) subjects had diabetes
compared to over a third of Whites (n=67, 39.9%) and
Coloureds (n=10, 34.5%) (p<0.00l). Correspondingly, the
mean HbAlc was highest among Africans (7.4% £ 2.4%) and
Indians 7.4% (SD % 2.0%), followed by Coloureds 6.9% (SD +
2.1%), and Whites 6.5% (SD + 1.5%) (p<0.001).

A family history of CAD was highest among Indians (n=297,
55.1%) and Whites (n=89, 53.0%) whilst it was lowest among
African (n=13, 8.7%) and Coloured subjects (n=11, 37.9%)
(p<0.001). A history of previous Ml was obtained in 5.3% of
African subjects compared to >23% in each of the other ethnic
groups (p<0.001). (Table I).

In summary, 50% of Africans had diabetes, and they had a lower
prevalence of the other major risk factors compared to other
ethnic groups. Clustering of 3 or more cardiovascular risk
factors was present in 39.3% of Africans compared to almost
80% in Indians and in Whites. Except for HDL-C, the median
serum levels of all the remaining lipid subtypes were lower

among the African subjects.

Coronary angiography

This showed that single-vessel disease was most common
among Africans (48.7%, p<0.00l) and triple-vessel disease
most common among Indians (47.7%, p<0.001) (Table I). The
left anterior descending artery (LAD) was involved in 80% of all
ethnic groups except in Coloureds (65.5%) (p=0.025). Africans
had less frequent involvement of the right coronary artery
(RCA) (52.0%) (p<0.001) and the circumflex artery (CX)
lesions (42.0%) (p<0.001).

Predictors of CAD

On univariate analysis age, male gender, ethnicity, diabetes,
history of smoking, 3 or more cardiovascular risk factors and
atherogenic dyslipidaemia showed significant associations with
CAD (Table II). There was a higher risk of CAD amongst

Indians (OR: 1.6 [I.I - 23], p=0.02) and Whites: (OR: 1.8
[I.I - 29], p=0.02) which fell away in the adjusted analysis
after the risks were controlled for age, gender, ethnicity, number
of cardiovascular risk factors and atherogenic dyslipidaemia.
Thus, on multivariable analysis age 46 - 65 years (OR: 2.2
[I.5 - 3.3], p<0.001l), age >65 years OR: 48 [2.8 - 82],
p<0.001), male gender (OR: 2.7 [1.9 - 3.9], p<0.001), diabetes
(OR: 1.7 [1.2 - 2.4], p=0.005), history of smoking (OR: 2.0
[I4 - 3.1, p=0.001) and atherogenic dyslipidaemia (OR: |.7
[1.2 - 2.4], p=0.004) remained as independent cardiovascular
risk factors associated with the presence of CAD. With regard
to extent of disease, multivariate analysis revealed Indian eth-
nicity (OR: 2.6 [1.6 - 4.0], p<0.001), age (46 - 65 years OR: 1.6
[I.I - 25] p=0.024), age >65 years (OR: 4.1 [2.3 - 7.2],
p<0.001), hypertension (OR: 2.1 [1.4 - 3.1], p=0.002), and
previous Ml (OR: 2.1 [I.3 - 3.4], p=0.002) as independent

predictors of multivessel disease (Table IIl).

DISCUSSION

This study shows a high prevalence of major cardiovascular risk
factors in subjects presenting with diagnosis of acute coronary
syndrome or stable angina at a tertiary referral centre in
KwaZulu-Natal. In keeping with other studies!'%'3'*3% |ndians
constituted the majority ethnic group and there was a pre-
dominance of males®*2272839-4) with a similar male to female
ratio (7:3) across the ethnic groups. The mean age amongst
Indians (58 + || years) in our study is similar to that in the
Chennai Urban Population Study (58 + 12 years)®? and the
Kerala ACS Registry (60 £ 12.1 years)(45) in India. The mean
age of our African subjects (54.9 + 10.8 years), is also strikingly
similar to reports from Cameroon and Kenya®’ the
INTERHEART Africa study (54.3 £+ 11.3 vears),('" as well
as study at the Chris Hani Baragwanath Hospital, Soweto (55
[S] - 61] years)" and the RK. Khan Hospital, Durban (54.3 +
I 1.0 years).?” The mean age of African subjects in these studies
is about 5 years younger compared to African Americans with
CAD."9

Most of the subjects in our study were in the age group 45 - 65
years and were male, which we have documented previously at
the RK. Khan Hospital in Durban."® The age predominance
was present across all the ethnic groups, unlike the stepwise
increase in CAD prevalence documented in African Americans
and Whites from the age of <55 years to >65 years documented
by Whittle, et al.#*9 About half the males and two thirds of
the females had PCAD. It has been suggested that the loss of
ovarian protection in women may account for the high pre-
valence of hypertension, diabetes, and dyslipidaemia in females
which placed them at a higher risk for cardiovascular events
at an earlier stage of their lives.®" The INTERHEART study®
showed that men from Africa (10.9%) and South Asia (9.7%)
comprised the highest proportion of cases with first AMI



TABLE II: Statistical association of CAD with major risk factors.

Variables Nzc: 8C€\D X CADoY Total Unadoiusted e Adius:ed el
(%) 886 (%) 1 104 OR (95% ClI) OR (95% ClI)

Gender

Female 118 (30.6) 267 (69.4) 385 Reference

Male 100 (13.9) 619 (86.1) 719 27 (20-37) <0.001 27 (19-39) <0.00

Ethnic Group

African 52 (257) 150 (74.3) 202 Reference

Coloureds 15 (34.1) 29 (65.9) 44 0.7 (0.3 - 1.3) 03 05(02-1.1) 0.09

Indian 118 (18.0) 539 (82.0) 657 16 (1.1 -23) 0.02 1.1 (0.7-17) 0.68

White 33 (164) 168 (83.6) 201 1.8 (1.1 -29) 0.02 12 (0.7 - 2.0) 061

Age Group

<45 years 59 (31.9) 126 (68.1) 185 Reference

46 - 65 years 124 (19.1) 526 (80.9) 650 20 (14-29) <0.001 22 (15-33) <0.001

>65 years 35 (13.0) 234 (87.0) 269 3.1 20-5.0) <0.001 4.8 (2.8-82) <0.001

Hypertension

No 62 (19.1) 263 (80.9) 325 Reference

Yes 156 (20.0) 623 (80.0) 779 09 (0.7 - 1.3) 0718 Excluded?

Diabetes

No 119 (23.9) 379 (76.1) 498 Reference

Yes 99 (16.3) 507 (83.7) 606 1.6 (1.2-22) 0.002 17 (12-24) 0.005

Dyslipidaemia

No 15 (25.9) 43 (74.1) 58 Reference

Yes 203 (19.4) 843 (80.6) | 046 1.4 (0.8-27) 0.232 1.3(0.7-27) 041

History of Smoking

No 113 (28.1) 289 (71.9) 402 Reference

Yes 105 (15.0) 597 (85.0) 702 22 (1.6-30) <0.001 20 (14-3.1) 0.001

Previous MI

No 184 (21.1) 687 (78.9) 871 Reference

Yes 34 (14.6) 199 (85.4) 233 16 (1.1 -23) 003 I.1 (0.7 - 1.8) 0.63

Family History of CAD

No 115 (19.5) 476 (80.5) 591 Reference

Yes 103 (20.1) 410 (79.9) 513 090 (07 - 1.3) 08 Excludedt

Number of Risk Factors

0-2 96 (27.8) 249 (72.2) 345 Reference

>3 122 (16.1) 637 (83.9) 759 20(15-27) <0.001 09 (0.6 - 1.5) 0.77

Atherogenic Dyslipidaemia

No 161 (22.7) 549 (77.3) 710 Reference

Yes 57 (14.5) 337 (85.5) 394 1.7 (1.2-24) 0.001 1.7 (12-24) 0.004

Note: This table shows all patients during the study period who underwent coronary angiography. All percentages add up horizontally to 100%.
No CAD *: if normal or non-occlusive coronary disease was identified at coronary angiography. CAD V: if any obstructive lesion was identified at coronary angiography.
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Excluded*: if p-value >0.5 under unadjusted column. OR: odds ratio, Cl: confidence interval.

under the age of 40 years and the authors('" suggested that the
HIV / AIDS pandemic with shortened life expectancy probably

explains the skew towards younger age at presentation.

While the current study shows a high prevalence of cardio-

vascular risk factors in subjects with CAD across different ethnic

groups, there were significant differences in the prevalence
of diabetes, dyslipidaemia, family history of CAD, history of
smoking and previous Ml which could have accounted for
differences in disease severity across ethnic groups.®? A history
of smoking was present in half the African subjects and in over

two thirds of the other ethnic groups. This is much higher than



TABLE IlI: Association of risk factors to extent of disease (single vs. multivessel disease).

Variables 2(}S()VI? DVD/TOVD Total Unadoiusted e Adius:ed el
(%) 626 (%) 886 OR (95% ClI) OR (95% ClI)

Gender

Female 71 (26.6) 196 (73.4) 267 Reference

Male 189 (30.5) 430 (69.5) 619 0.8 (0.6 - I.1) 024 I.1 (0.8 - 1.6) 061

Ethnic Group

African 73 (48.7) 77 (51.3) 150 Reference

Coloureds 12 (41.4) 17 (58.6) 29 1.3 (0.6 - 3.0) 0.5 I.1 (05-27) 0.79

Indian 116 (21.5) 423 (78.5) 539 35 (24-5.1) <0.001 26 (1.6-40) <0.001

White 59 (35.1) 109 (64.9) 168 1.8 (.1 -27) 0.02 1.3(0.8-22) 037

Age Group

<45 years 59 (46.8) 67 (53.2) 126 Reference

46 - 65 years 168 (31.9) 358 (68.1) 526 19 (1.3-28) 0.002 [.6 (1.1 -25) 0.024

>65 years 33 (14.1) 201 (85.9) 234 54 (32-89) <0.001 4.1 (23-72) <0.001

Hypertension

No I3 (43.0) 150 (57.0) 263 Reference

Yes 147 (23.6) 476 (76.4) 623 24 (1.8-33) <0.001 2.1 (14-3.1) 0.002

Diabetes

No 140 (36.9) 239 (63.1) 379 Reference

Yes 120 (237) 387 (76.3) 507 19 (1.4-25) <0.001 I.1 (0.8-17) 051

Dyslipidaemia

No 15 (34.9) 28 (65.1) 43 Reference

Yes 245 (29.1) 598 (70.9) 843 1.3 (0.7 - 25) 0.82 Excludedt

History of Smoking

No 76 (26.3) 213 (73.7) 289 Reference

Yes 184 (30.8) 413 (69.2) 597 0.8 (0.6 - I.1) 02 08 (05 - 1.3) 041

Previous Ml

No 232 (33.8) 455 (66.2) 687 Reference

Yes 28 (14.1) 171 (85.9) 199 3.1 (20-48) <0.001 2.1 (1.3-34) 0.002

Family History of CAD

No 156 (32.8) 320 (67.2) 476 Reference

Yes 104 (25.4) 306 (74.6) 410 143 (1.1 -1.9) 0.02 I.1 (0.7 - 1.6) 0.64

Number of Risk Factors

0-2 85 (34.1) 164 (65.9) 249 Reference

>3 175 (27.5) 462 (72.5) 637 14 (1.0-19) 0051 12 (0.7 -2.1) 0.52

Atherogenic Dyslipidaemia

No 169 (30.8) 380 (69.2) 549 Reference

Yes 91 (27.0) 246 (73.0) 337 12 (09 - 1.6) 023 [.1 (0.8-1.5) 0.60

Note: This table shows all subjects diagnosed with CAD at angiography. Angiographic findings were subdivided into two groups: single vessel disease (SVD) and multivessel
disease (DVD and TVD). The varying patient numbers under each characteristic heading (second column) add up vertically to 260 for SVD, 626 for DVD/TVD (third column)

and the total adds up to 886 (fourth column). All percentages add up horizontally to | 00%.

Excluded: if p-value >0.5 under unadjusted column. OR: odds ratio, Cl: confidence interval.

Diabetes: history of diabetes OR self-reported use of anti-hyperglycaemic medication OR HbAc!| 26.5%, Dyslipidaemia: history of dyslipidaemia OR TC 25.17 OR TG >1.7
OR HDL-C <1.03 in males OR HDL-C <1.29 in females, Hypertension: history of hypertension OR self-reported use of anti-hypertensive medication OR BP =140/90 mmHg.

that reported the Mozambican Africans (13,9%).? In contrast across all ethnic groups and predictive of multivessel disease.
Compared to the INTERHEART studies®'" and other African

studies, @) the 2-fold higher prevalence of diabetes in Africans

to studies showing a higher prevalence of hypertension among
African subjects,3%335) compared to other ethnic groups, in

our study hypertension and diabetes was highly prevalent (70%) in our study, together with cigarette smoking, point to a rapidly



changing cardiovascular risk factor profile leading to the
emergence of CAD, often premature, in this group.?” Smoking
compounded by the sheer stress from hypertension probably
served as the trigger for plaque rupture and the premature
development of acute cardiovascular events.®>

Similarly, dyslipidaemia was present in 88% of our African
subjects with CAD, quite different from the 10% prevalence
reported among Africans in Mozambique |5 years ago.'® The
levels of HDL-cholesterol was similarly low across all ethnic
groups, including the African subjects. The low HDL-C levels
among the African subjects are very similar to the findings by
Nethononda, et al.('” and Sliwa, et al'® among Africans in
Soweto, which, coupled with the high prevalence of diabetes in
this group may explain the loss of the presumed protective role
afforded by higher HDL-C levels against CAD that has been
proposed in early studies.(!!">5657

In keeping with previous studies,®% 384479 STEM| was the
most frequent diagnosis at admission. Two thirds of Africans
presented with STEMI (about half of the Indian and White
subjects), almost all of whom had a first time presentation with
myocardial infarction since they had no history of previous MI.
Furthermore, we found a positive family history of CAD in
under 10% of African subjects with CAD, similar to reports
from Cameroon® (2.78%) and Kenya®®) (8%). These findings
point to recent environmental influences in the last generation
that have led to the emergence of CAD among Africans and
may explain why triple-vessel disease was least common among
Africans, who had more single-vessel disease compared to the
other ethnic groups. This pattern is similar to reports from sub-
Saharan Africa,**" and is thought to reflect the lower
atherogenic burden amongst Africans who had lower levels of
smoking, elevated LDL-C and atherogenic dyslipidemia, as well
as a lower prevalence of cardiovascular risk factor clustering

compared to the other ethnic groups in our study.

Consistent with previous studies®*3'*? multivariable analysis
identified male gender, age, diabetes, smoking, and atherogenic
dyslipidaemia as independent predictors of CAD in our study.
Of note, Table Il shows that the unadjusted higher risk of CAD
in Indians and Whites compared to the Africans fell away after
adjusting for risk factors in the multivariable analysis. With the
exception of the family history, the data show that the risk
profile of the African group shows characteristics of people
who are past the early stages of the epidemiological transition,
not dissimilar to the other ethnic groups in our cohort. Age,
hypertension, previous Ml, and Indian ethnicity were associated
with multivessel CAD.®” Our study confirms the findings of the
INTERHEART study and also suggests that variations in risk
factor prevalence explains the differences in disease severity
across ethnic groups.!'"

LIMITATIONS

Our study had several limitations due to its retrospective
nature, affecting the quality and completeness of data collection.
Certain factors raise into question the generalisability of the
findings. Firstly, the study was conducted at a single urban public
referral hospital, so that the sample was limited to subjects from
the lower income groups attending state hospitals, and did not
include subjects in the private sector. This may also have
resulted in subjects with a high risk factor profile being selected
out (referral bias). Secondly, we could not determine the true
prevalence of the metabolic syndrome across ethnic groups
because datasets were not complete for waist circumference
and fasting plasma glucose; nor did we analyse clinical
characteristics and outcomes of those with CAD. Thirdly,
angiographic analysis was limited to the epicardial vessels with
obstructive lesions and did not include an estimate of the
severity of stenoses using a scoring system. However, a strength
of our sample was that it included subjects who underwent
both nuclear scans and angiography in order to detect subjects
with angiographic stenoses and functional ischaemia. The study
sample represents an important segment of the population of
subjects with chest pain that has not been adequately studied,
and addresses a gap in our knowledge about the relationships
between risk factors and CAD among ethnically diverse

subjects.

CONCLUSION

This study reaffirms previous reports showing a high prevalence
of cardiovascular risk factors in subjects with CAD in KwaZulu-
Natal.(774748) Across ethnic groups the predictors of CAD
were to a large extent, modifiable risk factors, emphasising the
importance of these parameters as targets for secondary
prevention.? While our findings show a lower atherogenic
burden amongst the Africans compared to the other ethnic
groups, their lipid and glycaemic risk factor profiles clearly show
marked changes compared to early studies at the turn of the
century. This, together with the near absence of a family history
of MI, confirm that environmental influences and lifestyle
changes have contributed to emergence of CAD at a younger
age in African men and women compared to the other ethnic
groups.?" The observations indicate the need for urgent
population interventions to reduce the impact of chronic
diseases of lifestyle, which should include intensive educational

primary prevention measures at school-going age.

Conflict of interest: none declared.

@
0
1S
2
Z
o~
~N
©
IS
—=)
0
>




REFERENCES

Abegunde DO, Mathers CD, Adam T, Ortegon M, Strong K. The burden and
costs of chronic diseases in low-income and middle-income countries. The
Lancet. 2007;370(9603):1929-38. http://dx.doi.org/10.1016/50140-6736(07)
61696-1.

Gersh BJ, Sliwa K, Mayosi BM, Yusuf S. Novel therapeutic concepts: The
epidemic of cardiovascular disease in the developing world: Global
implications. Eur Heart J. 2010;31(6):642-8. http://dx.doi.org/10.1093/
eurheartj/ehg030.

Yusuf S, Hawken S, Ounpuu S, Dans T, Avezum A, Lanas F, et al. Effect of
potentially modifiable risk factors associated with myocardial infarction in
52 countries (the INTERHEART study): Case-control study. The Lancet.
2004,364(9438):937-52. http://dx.doi.org/10.1016/S0140-6736(04) 1 7018-9.
Mayosi BM, Flisher AJ, Lalloo UG, Sitas F, Tollman SM, Bradshaw D.
The burden of non-communicable diseases in South Africa. The Lancet.
2009;374(9693):934-47. http://dx.doi.org/10.1016/S0140-6736(09)6 1087-4.
Budoff MJ, Yang TP, Shavelle RM, Lamont DH, Brundage BH. Ethnic
differences in coronary atherosclerosis. | Am Coll Cardiol. 2002;39(3):408-
12. http//dx.doi.org/10.1016/S0735-1097(01)01748-X.

Ngoungou EB, Aboyans V, Kouna P, Makandja R, Ecke Nzengue JE, Allogho
CN, et al. Prevalence of cardiovascular disease in Gabon: A population study.
Arch Cardiovasc Dis. 2012;105(2):77-83. http://dx.doi.org/10.1016/j.acvd.
2011.12.005.

Ramjeeth A, Butkow N, Raal FJ, Maholwana-Mokgatlhe M. The evaluation of
low-density lipoprotein cholesterol goals achieved in patients with established
cardiovascular disease and / or hyperlipidaemia receiving lipid-lowering
therapy: The South African Not At Goal study (SA-NAG). Cardiovasc | Afr.
2008;19(2):88-94. PMCID: PMC3975218.

Commerford P, Mayosi B. An appropriate research agenda for heart disease
in Africa. The Lancet. 2006;367(9526):1884-6. http://dx.doi.org/10.1016/
S0140-6736(06)68822-3.

Seedat YK, Mayet FG, Latiff GH, Joubert G. Risk factors and coronary heart
disease in Durban Blacks - the missing links. S Afr Med J. 1992;82(4):251-6.
PMID: 1411822.

. Nethononda MR, Essop MR, Mbewu AD, Galpin JS. Coronary artery disease

and risk factors in Black South Africans - a comparative study. Ethn Dis.
2004;14(4):515-9. PMID: 15724770.

. Steyn K Sliwa K, Hawken S, Commerford P, Onen C, Damasceno A et al.

Risk factors associated with myocardial infarction in Africa. The INTERHEART
Africa Study. Circulation. 2005;112(23):3554-6 | http://dx.doi.
org/10.1161/CIRCULATIONAHA.105.563452.

. Norman R, Bradshaw D, Steyn K, Gaziano T. Estimating the burden of

disease attributable to high cholesterol in South Africa in 2000. S Afr Med .
2007,97(8):708-15. PMID: 17952226.

. Marijon E, Trinquart L, Jani D, Jourdier H, Garbarz E, Mocumbi AQ, et al.

Coronary heart and associated risk factors in sub-Saharan Africans. ] Hum
Hypertens. 2007;21(5):4 1 |-4. http://dx.doi.org/10.1038/sj.jhh.1002 1 46.

. Sliwa K, Wilkinson D, Hansen C, Ntyintyane L, Tibazarwa K, Becker A, et al.

Spectrum of heart disease and risk factors in a Black urban population in
South Africa (the Heart of Soweto Study): A cohort study. The Lancet.
2008;371(9616):915-22. http://dx.doi.org/10.1016/S0140-6736(08)60417-1.

. Sliwa K, Lyons JG, Carrington MJ, Lecour S, Marais AD, Raal FJ, et al. Different

lipid profiles according to ethnicity in the Heart of Soweto study cohort of de
novo presentations of heart disease. Cardiovasc | Afr. 2012;23(7):389-95.
http://dx.doi.org/10.5830/CVJA-2012-036.

. Oosthuizen W, Vorster HH, Kruger A, Venter CS, Kruger HS, de Ridder JH.

Impact of urbanisation on serum lipid profiles - the THUSA survey. S Afr Med
J. 2002; 92(9):723-8. PMID: 12382359.

. Mbewu A. The burden of cardiovascular disease in sub-Saharan Africa. SA

Heart J. 2009;6(1):4-10. http://dx.doi.org/10.24170/6-1-2005.18.

. Pieters M, Dolman R, Ntyintyane L, Jerling ], Raal F. Risk factor profile of

coronary artery disease in Black South Africans. SAHJ. 201 ;8(1):4-11.

. Tibazarwa K, Ntyintyane L, Sliwa K, Gerntholtz T, Carrington M, Wilkinson D,

et al. A time bomb of cardiovascular risk factors in South Africa: Results from
the Heart of Soweto Study “Heart Awareness Days". Int ] Cardiol.
2009;132(2):233-9. http://dx.doi.org/10.1016/}.ijcard.2007.1 .067.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

Reddy KS, Yusuf S. Emerging epidemic of cardiovascular disease in developing
countries. Circulation. 1998;97(6):596-601. http://dx.doi.org/10.1161/01.CIR.
97.6.596.

Okrainec K, Banerjee DK, Eisenberg M. Coronary artery disease in the
developing world. Am Heart J. 2004;148(1):7-15. http://dx.doi.org/10.1016/j.
ahj.2003.11.027.

Vorster HH, Venter CS, Wissing MP, Margetts BM. The nutrition and health
transition in the North West Province of South Africa: A review of the
THUSA (Transition and Health during Urbanisation of South Africans) study.
Public Health Nutr. 2005;8(5):480-90. http://dx.doi.org/10.1079/phn2005784.
Njelekela MA, Mpembeni R, Muhihi A, Miligiliche NL, Spiegelman D,
Hertzmark E, et al. Gender-related differences in the prevalence of cardio-
vascular disease risk factors and their correlates in urban Tanzania. BMC
Cardiovasc Disord. 2009;9:30. http://dx.doi.org/ 0.1 186/1471-2261-9-30.
Biccard BM. Anaesthesia for vascular procedures: How do South African
patients differ? SA | Anaesthesia. 2008;14(1):109-15. http://dx.doi.org/10.108
0/22201173.2008.10872536.

Prajapati J, Joshi H, Sahoo S, Virpariya K, Parmar M, Shah K. Age-related
differences of novel atherosclerotic risk factors and angiographic profile
among Gujarati acute coronary syndrome patients. ] Clin Diagn Res.
2015;9(6):0C05-9. http://dx.doi.org/10.7860/JCDR/2015/1 1709.6000.
Deora S, Kumar T, Ramalingam R, Nanjappa Manjunath C. Demographic
and angiographic profile in premature cases of acute coronary syndrome:
Analysis of 820 young patients from South India. Cardiovasc Diagn Ther.
2016;6(3):193-8. http://dx.doi.org/10.21037/cdt.2016.03.05.

Masina SC, Ranjith N, Sartorius B. Risk factor assessment in South African
Black patients presenting with acute myocardial infarction at RK. Khan
Hospital, Durban. SA Heart ). 2017;13(1):12-8. http://dx.doi.org/10.24170/1 3-
1-1687.

Kimeu R, Kariuki C. Assessment of the management of acute myocardial
infarction patients and their outcomes at the Nairobi Hospital from January
2007 - June 2009. Cardiovasc | Afr. 2016;27(4):218-21. http://dx.doi.org/
10.5830/CVJA-2015-091.

Pillay S, Hift R, Aldous C. A retrospective analysis of electrocardiographic
abnormalities found in Black South African patients with diabetes attending
a regional hospital in KwaZulu-Natal. ] Endocrinol, Metab Diabetes SA.
2017;23(1):9-16. http://dx.doi.org/10.1080/16089677.2017.1385965.

Ozcan C, Deleskog A, Schjerning Olsen A-M, Nordahl Christensen H, Lock
Hansen M, Hilmar Gislason G. Coronary artery disease severity and long-
term cardiovascular risk in patients with myocardial infarction: A Danish
nationwide register-based cohort study. Eur Heart ] Cardiovasc Pharmacother.
2018;4(1):25-35. http://dx.doi.org/ 10.1093/ehjcvp/pvx009.

Ebasone PV, Dzudie A, Ambassa JC, Hamadou B, Mfekeu LK, Yeika E, et al.
Risk factor profile in patients who underwent coronary angiography at the
Shisong Cardiac Centre, Cameroon. | Xiangya Med. 2019;4:27. http://dx.doi.
org/10.21037/jxym.2019.06.01.

Cannon CP, Brindis RG, Chaitman BR, Cohen D), Cross |T, Drozda JP, et al.
2013 ACCF / AHA key data elements and definitions for measuring the
clinical management and outcomes of patients with acute coronary
syndromes and coronary artery disease: A report of the American College of
Cardiology Foundation / American Heart Association Task Force on clinical
data standards (writing committee to develop acute coronary syndromes
and coronary artery disease clinical data standards). ] Am Coll Cardiol.
2013;61(9):992-1025. http://dx.doi.org/10.1016/j.jacc.2012.10.005.

Thygesen K, Jaffe AS, Katus HA, Apple FS, Lindahl B, Alpert JS, et al. Third
universal definition of myocardial infarction. ] Am Coll Cardiol. 2012;60(16):
1581-98. http://dx.doi.org/10.1016/jjacc.2012.08.001.

Seedat YK, Rayner BL, Veriava Y. South African hypertension practice
guideline 2014. Cardiovasc | Afr. 2014;25(6):288-94. http://dx.doi.org/10.
5830/CVJA-2014-062.

The Society for Endocrinology, Metabolism and Diabetes of South Africa
Type 2 Diabetes Guidelines Expert Committee. The 2017 SEMDSA
Guideline for the Management of Type 2 Diabetes Guideline Committee. |
Endocrinol, Metab Diabetes SA. 2017;22(1)(Supplement 1):S1-5196.
http://dx.doi.org/10.13140/RG.2.2.29645.90083



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

National Cholesterol Education Programme. Third report of the National
Cholesterol Education Programme (NCEP) expert panel on detection,
evaluation, and treatment of high blood cholesterol in adults (Adult
Treatment Panel lIl). International Medical Pub; 2001;3145-3421.

Martin SS, Blaha MJ, Elshazly MB, Toth PP, Kwiterovich PO, Blumenthal RS,
et al. Comparison of a novel method vs. the Friedewald equation for
estimating low-density lipoprotein cholesterol levels from the standard lipid
profile. ] Am Med Assoc. 2013;310(19):2061-8. http://dx.doi.org/10.1001/
jama.2013.280532.

Varwani MH, Jeilan M, Ngunga M, Barasa A. Outcomes in patients with acute
coronary syndrome in a referral hospital in sub-Saharan Africa. Cardiovasc |
Afr. 2019;30(1):29-33. http://dx.doi.org/10.5830/CV]A-2018-066.

Mohan V, Deepa R, Rani SS, Premalatha G. Prevalence of coronary artery
disease and its relationship to lipids in a selected population in South India.
] Am Coll Cardiol. 2001;38(3):682-7. http://dx.doi.org/10.1016/S0735-
1097(01)01415-2.

Chrysohoou C, Panagiotakos DB, Pitsavos C, Kokkinos P, Marinakis N,
Stefanadis C, et al. Gender differences on the risk evaluation of acute
coronary syndromes: The CARDIO2000 study. Prev Cardiol. 2003;6(2):71-7.
http://dx.doi.org/10.1111/j.1520-037X.2003.01 609 x.

Kamotho C, Ogola EO, Joshi M, Gikonyo D. Cardiovascular risk factor profile
of Black Africans undergoing coronary angiography. E Af Med Jml.
200481 (2). http://dx.doi.org/10.4314/eam;j.v81i2.9130.

Arca M, Montali A, Valiante S, Campagna F, Pigna G, Paoletti V, et al.
Usefulness of atherogenic dyslipidemia for predicting cardiovascular risk in
patients with angiographically defined coronary artery disease. Am | Cardiol.
2007;100(10):1511-6. http://dx.doi.org/10.1016/j.amjcard.2007.06.049.
Khashayar P, Mohagheghi A. The correlation between dyslipidemia and
coronary artery disease based on angiographic findings in an Iranian
population. Acta Med Indones. 2010;42(2):82-5. PMID: 20513932

Shavadia J, Yonga G, Otieno H. A prospective review of acute coronary
syndromes in an urban hospital in sub-Saharan Africa. Cardiovasc | Afr.
2012;23(6):318-21. http://dx.doi.org/10.5830/CVJA-2012-002.

Mohanan PP, Mathew R, Harikrishnan S, Krishnan MN, Zachariah G, Joseph J,
et al. Presentation, management, and outcomes of 25 748 acute coronary
syndrome admissions in Kerala, India: Results from the Kerala ACS Registry.
Eur Heart J. 2013;34(2):121-9. http://dx.doi.org/10.1093/eurheartj/ehs219.
Shaw LJ, Shaw RE, Merz CNB, Brindis RG, Klein LW, Nallamothu B, et al.
Impact of ethnicity and gender differences on angiographic coronary artery
disease prevalence and in-hospital mortality in the American College of
Cardiology - National Cardiovascular Data Registry. Circulation.
2008;117(14):1787-801. http://dx.doi.org/10.116 1 /CIRCULATIONAHA.107.
726562.

Ranjith N, Pegoraro R}, Naidoo DP. Demographic data and outcome of acute
coronary syndrome in the South African Asian Indian population. Cardiovasc
J S Afr. 2005;16(1):48-54. PMID: 155781 15.

Ranjith N, ] Pegoraro R, G Zaahl M. Risk factors associated with acute
coronary syndromes in South African Asian Indian patients [The AIR Study].
] Clinic Experiment Cardiol. 2011;2(10). http://dx.doi.org/10.4172/2155-
9880.1000163.

Whittle J, Kressin NR, Peterson ED, Orner MB, Glickman M, Mazzella M, et
al. Racial differences in prevalence of coronary obstructions among men with
positive nuclear imaging studies. | Am Coll Cardiol. 2006;47(10):2034-41.
http://dx.doi.org/10.1016/jjacc.2005.12.059.

Whittle J, Conigliaro J, Good CB, Hanusa BH, Macpherson DS. Black-White
differences in severity of coronary artery disease among individuals with
acute coronary syndromes. | Gen Intern Med. 2002;17(1 1):867-73. http://
dx.doi.org/10.1046/j.1525-1497.2002.20335 x.

Marroquin OC, Kip KE, Kelley DE, Johnson BD, Shaw LJ, Bairey Merz CN,
et al. Metabolic syndrome modifies the cardiovascular risk associated with
angiographic coronary artery disease in women: A report from the Women's
Ischemia Syndrome Evaluation. Circulation. 2004;109(6):714-21.
http://dx.doi.org/10.1161/01.CIR00001 I5517.26897.A7.

52.

53.

54.

55

56.

57.

Gijsberts CM, Seneviratna A, de Carvalho LP, den Ruijter HM, Vidanapthirana
P, Sorokin V, et al. Ethnicity modifies associations between cardiovascular risk
factors and disease severity in parallel Dutch and Singapore coronary cohorts.
PLoS ONE. 2015;10(7):e0132278. http://dx.doi.org/10.137 |/journal.pone.
0132278.

Wadkar A, Sathe A, Bohara D, Shah H, Mahajan A, Nathani P. Clinical and
angiographic profile of young patients (<40 years) with acute coronary
syndrome. J Indian Coll Cardiol. 2014;4(2):95-100. http://dx.doi.org/10.1016/].
jicc.2014.02.009. .

Khot UN, Khot MB, Bajzer CT, Sapp SK, Ohman EM, Brener §), et al.
Prevalence of conventional risk factors in patients with coronary heart
disease. ] Am Med Assoc. 2003;290(7):898-904. http://dx.doi.org/10.1001/
jama.290.7.898.

. Chirinos JA, Zambrano JP, Chakko S, Veerani A, Schob A, Willens HJ, et al.

Aortic pressure augmentation predicts adverse cardiovascular events in
patients with  established coronary artery disease. Hypertension.
2005;45(5):980-5. http://dx.doi.org/10.1161/01.HYP.0000165025.16381.44.
Woudberg NJ, Goedecke JH, Lecour S. Protection from cardiovascular
disease due to increased high-density lipoprotein cholesterol in African Black
populations: Myth or reality? Ethn Dis. 2016;26(4):553-60. http://dx.doi.
org/10.18865/ed.26.4.553.

Amin AP, Nathan S, Evans AT, Attanasio S, Mukhopadhyay E, Mehta V, et al.
The effect of ethnicity on the relationship between premature coronary
artery disease and traditional cardiac risk factors among uninsured young
adults. Prev Cardiol. 2009;12(3):128-35. http://dx.doi.org/10.1111/.1751-
7141.2009.00025.x.

@
0
1S
2
Z
o~
~N
©
IS
—=)
0
>




