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Coronary artery disease in Asians in Birmingham
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SUMMARY The severity and pattern of coronary artery disease in-patients referred for investigation of
the disease was compared between Asian and white patients living in Birmingham, matched for age,
sex, blood pressure, and duration of symptoms, to investigate the clinical impression that Asians
have worse, in particular worse distal, coronary artery disease than whites. Risk factors and outcome
were also examined. The coronary angiograms of 34 Asians were compared blindly and repeatedly
with those of 68 whites by two independent observers. Coronary artery disease was found to be
quantitatively more severe in Asians, but the distribution of the disease was the same. Some risk
factors were significantly different: fewer Asians were smokers; fasting cholesterol concentrations
were higher in whites; and whites were heavier, with a larger body surface area. Follow up data
showed that more Asians were refused coronary artery bypass surgery because of the severity of their
disease.

The incidence of coronary artery disease in immigrant
Asian populations exceeds that in Asians remaining in
their native country and also that in the indigenous
population of their country of adoption.2 A higher
prevalence of coronary artery disease is associated
with higher serum cholesterol concentrations, es-
pecially higher concentrations of low density lipopro-
teins and lower concentrations of high density lipo-
proteins.3 It was our clinical impression that coronary
artery disease in Asians living in Birmingham was
more severe, particularly in the distal vessels, than in
the indigenous white population, and we therefore
assessed this objectively.

Patients and methods

A consecutive series of 36 Asian patients with coro-
nary artery disease had been studied by coronary
angiography in our laboratory from June 1976 to
December 1982. Two had to be excluded because the
cineangiograms had been lost. The remaining 34
patients were matched with 68 white patients with
coronary artery disease who had been studied over the
same period; each Asian was matched with two whites
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for age, sex, blood pressure, and duration of symp-
toms to counteract different patterns of referral
(Table 1). These Asian patients had been resident in
the United Kingdom for a mean of over 13 (range
05-26) years. For 21 patients their country of origin
was Pakistan, for seven East Africa, for three Bang-
ladesh, for two India, and for one Afghanistan.
Twenty nine patients were Moslem, three were Sikh,
one was Hindu, and one Christian. Table 1 shows the
social class4 of Asians and whites, obtained from hos-
pital records. There was a significant difference in
social class distribution between the two patient popu-
lations.

Coronary angiography is undertaken in our unit to
assess suitability for surgery ofknown coronary artery
disease and for diagnostic purposes. During the study

Table 1 Details of two groups ofpatients

Asian White p
(n=34) (n=68) value

No of women 3 6
Mean (SD) age (years) 49-1 (7-9) 49-9 (7-5) NS
Mean (SD) blood pressure 120 (15) 122 (16) NS
(mm Hg) 76 (12) 75 (9)

Mean (SD) duration of
symptoms (years) 3-2 (3-6) 3-2 (3-8) NS

No (%) from social class
I 5 (8) )
II 4 (13) 14 (20) l
III 16 (47) 40 (58). <0-05
IV 2 (6) 2 (3) I
V 12 (34) 7 (10) J
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29% of coronary angiograms performed in whites and
22% in Asians were normal. We compared the follow-
ing risk factors for coronary artery disease: a positive
family history in a first degree relative; a history of
smoking; preceding hypertension; diabetes mellitus;
and fasting cholesterol, triglyceride, and glucose con-
centrations measured on the morning of cardiac
catheterisation.

Coronary angiography was performed by the stan-
dard Judkins's technique,5 with multiple projections
taken of both right and left coronary arteries. Each
cineangiogram was viewed blind on two separate oc-
casions by two independent observers (PJL and
WAL). The three major coronary arteries were
examined for coronary artery disease and scored sep-
arately from 0 to 5 for proximal and distal disease
(adapted from Humphries et al 6). The score was an
assessment of narrowing of the vessels: normal vessel
scored 0; up to 25% narrowing, 1; up to 50% narrow-
ing, 2; up to 75% narrowing, 3; subtotal occlusion or

95% narrowing, 4; and total occlusion, 5. In the right
coronary artery proximal was defined as the right
coronary artery up to the origin of the posterior
descending artery (if dominant), and the posterior
descending artery and all other branches of the right
coronary artery were defined as distal. The left main
artery was scored separately: the left anterior descend-
ing artery was defined as proximal for the first two
thirds of its course; the distal third and all other

L mcin

Diagrammatic representation ofthe coronary arterial tree. RCA,
right coronary artery; LCA, left coronary artery; PDA, posterior
descending artery; L main, left main artery; LAD, left anterior
descending artery; Cx, circumflex artery; OM, obtuse marginal
branch.
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branches were defined as distal. The left circumflex
artery was defined as proximal up to the origin of the
obtuse marginal artery; the obtuse marginal artery
and the remainder of the circumflex artery were
defined as distal (Fig). The scores for proximal, distal,
and total disease and the number of diseased major
vessels were then compared between the two groups.

Left ventricular function was assessed from the
cineangiograms, noting the presence or absence of a
left ventricular aneurysm and mitral regurgitation,
and the calculation of the ejection fraction was done
by a standard method based on volumes.7 The left
ventricular end diastolic pressure was recorded at the
time of catheterisation after the left ventricular
angiogram. Standard 12 lead electrocardiograms
recorded at the time of catheterisation were also com-
pared between the two groups. Finally, the outcome
for patients after catheterisation was compared, pay-
ing particular attention to the suitability of patients
for coronary artery bypass surgery and the results of
operation.

Results are expressed as the mean and one standard
deviation. Differences between the whole groups were
assessed by paired and unpaired Student's t test.8
When subgroups were compared the x2 test was
used.8

Results

CORONARY ARTERY SCORES AND LEFT
VENTRICULAR FUNCTION
The mean scores for proximal and distal disease did
not differ significantly between the two groups of
patients. There was, however, a trend for Asians to
have more severe disease, and when the total scores
were compared Asians had significantly higher scores
than whites (p<0-05). No significant differences were
observed between the number of vessels diseased, and
Table 2 Coronary artery score and left ventricular function in
two groups ofpatients. Values are mean (SD) except where
indicated

Asian White p
(n=34) (n=68) value

Score for:
Proximal disease 7.7 (3-8) 6.8 (3-1) NS
Distal disease 4-7 (3-0) 3-6 (2-5) NS
Total 123 (5-3) 10-3 (4-2) <0.05

Vessels diseased 2-6 (0-7) 2-5 (0-7) NS
No (%) of patients showing:
One vessel diseased 3 (9) 9 (13)
Two vessels diseased 6 (18) 16 (24) NS
Three vessels diseased 25 (73) 43 (63)
Left main stenosis 2 (7) 4 (6) J

Ejection fraction (%) 57-5 (22-3) 55-3 (242) NS
Left ventricular end diastolic

pressure (mm Hg) 19-0 (9-9) 18-6 (8-8) NS
No (%) with mitral regurgitation 7 (21) 10 (15) NS
No (%) with left ventricular (15) 14 (21) NS
aneurysm
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the pattern of disease was similar for the two groups.
Left ventricular function did not differ significantly
between the two groups (Table 2).
The scoring of the coronary artery lesions showed

that the two independent observers did not differ
significantly from each other when their individual
scores were compared. The individual scores for
proximal disease were 7-0 (3.4) (WAL) v 7-0 (3.3)
(PJL); for distal disease 4*0 (2-8) (WAL) v 3-9 (2-8)
(PJL); and for total disease 11*0 (4-7) (WAL) v
10-9 (4-7) (PJL). These figures are the mean for the
whole group of patients, both Asian and white, for
each observer.

Repeat viewing of the cineangiograms gave scores
that did not differ significantly from each observers'
initial score for proximal, distal, or total disease, indi-
cating good reproducibility.

RISK FACTORS
Table 3 shows that there were significant differences
between the two groups of patients for some risk fac-
tors. The Asians were more likely to be non-smokers
(p<0.005), but, if they were smokers, they were less
likely to give up than the whites: eight Asian smokers
(35%/c) had given up compared with 41 whites (66%).
Fasting cholesterol concentrations were higher in
whites, and whites were slightly heavier with a cor-
respondingly greater body mass index.

ELECTROCARDIOGRAMS
No significant differences were observed in the elec-
trocardiograms: they were normal in 12 (35%) of the
Asians and showed evidence of previous transmural

Table 3 Risk factors for coronary artery disease in two groups
ofpatents

Asian White p
(n=34) (n=68) value

No (%) with family history 6 (18) 20 (29) NS
No (%) non-smokers 11 (32) 6 (9) <0005
No (%) smoking: 1-9/day 3 (9) 6 (9)

10-19/day 5 (15) 9(13) NS
>20/day 12 (34) 41 (60) N
Not known 3 (9) 6 (9) J

No (%) with preceding 5 (15) 8 (12) NS
hypertension
Mean (SD) duration 11 3 (9-2) 12-1 (8-2) NS
(years)

Mean (SD) cholesterol 5-9 (1-1) 6-6 (1-2) <0-01
(mmol/l)

Mean (SD) triglyceride 2-7 (1-2) 2-2 (1-2) NS
(mmol/l)

Mean (SD) blood glucose 5-3 (14) 5-0 (1-5) NS
(mmol/l)

No (%) with known diabetes 3 (9) 3 (4) NS
Mean (SD) weight (kg) 70-0 (9-9) 76-5 (10-4) <0-01
Mean (SD) body mass index 24-3 (3-0) 25-8 (3-0) <0-05

(kg/m2)

Conversion: SI to traditional units-Cholesterol: 1 mmol/139 mg/
100 ml. Triglyceride: 1 mmol/1l88-6 mg/100 ml. Glucose: 1 mmol/
1-18 mg/100 ml.
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Table 4 No (%/6) ofpatients in two groups offered or not offered
surgery, together with reason for decision

Asian White p
(n=34) (n=68) value

Surgery offered: 14 (41) 36 (53) NS
Underwent surgery 10 (26) 35 (49) <0-05
Died before operation 1
Operation cancelled 4

Surgery not offered: 20 (59) 32 (47)
Left ventricular function too 6 (18) 13 (19)

poor
Coronary artery disease not

able to be grafted, too severe 13 (38) 15 (22)
Coronary artery disease mild

lesions <500/o 1 3
Other medical reasons I

infarction in 17 (50%), whereas they were normal in
20 (25%) of the whites and showed evidence of pre-
vious transmural infarction in 37 (54%).

SURGERY
Table 4 shows the details of patients who were or were
not offered surgery. There was no significant differ-
ence in the percentage of patients offered or refused
surgery. Significantly (p<0.05) more whites, however,
underwent surgery; this difference occurred because
four Asian patients had their operation cancelled. In
two Asians this was a medical decision prompted by
great symptomatic improvement; in the other two
operation was refused by the patients themselves
when they were due for surgical admission. All 10
Asians who underwent surgery had coronary artery
bypass grafts alone. Thirty one whites had coronary
artery bypass grafts alone, three had additional resec-
tion of left ventricular aneurysm, and one had resec-
tion of left ventricular aneurysm alone. The mean
number of grafts per patient was 2- 55 for Asians com-
pared with 2-35 for whites.
At catheterisation after coronary artery bypass

surgery the graft patency rate was 71% for Asians
compared with 77% for whites. More Asian than
white patients were not offered surgery because of the
severity and pattern of their coronary artery disease.

FOLLOW UP AND OUTCOME
The mean (SD) duration of follow up after catheter-
isation was 19-6(16-7) months for Asians compared
with 22 1(14.0) months for whites. Five Asians and
five whites subsequently died. Of the Asians, four
who died had been refused operation. Of these four,
three died of left ventricular failure and one of acute
myocardial infarction. The remaining Asian who died
did so suddenly four months after surgery. Of the
whites who died, one died while awaiting admission
for surgery, one died during operation, one died sud-
denly eight months after surgery, and two who were
refused operation died of left ventricular failure.
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Discussion

The main finding of this study was that coronary
artery disease in Asians was quantitatively more
severe than in whites. There was, however, no differ-
ence in pattern of the disease. Significant differences
in risk factors emerged: Asians were more likely to be
non-smokers (but, if smokers, were less likely to give
up), to have lower cholesterol concentrations, and to
weigh less than whites.
Why should Asians have worse coronary artery dis-

ease than whites? It cannot simply be due to later
referral since the patients were matched for duration
of symptoms. Our indications for angiography were
exactly the same in both groups, and we found the
same proportion of whites and Asians examined to
have coronary artery disease. Thus the observed dif-
ferences in coronary artery disease were not due to a
higher threshold for investigation in Asians.

Coronary angiography is essential in establishing
the extent and severity of coronary artery disease dur-
ing life. The measurement of coronary artery lesions
by angiography is a crude and subjective assessment,
and accurate evaluation of lesions is aided by good
radiographic technique, the use of different projec-
tions of the vessels, and-careful attention to antero-
grade or retrograde filling of vessels beyond an obs-
truction. Assessment of a proximal narrowing tends to
be more accurate than that of a distal lesion, especially
where there is high grade proximal disease.9 We
assessed our films blind, independently, and
repeatedly, and obtained good observer agreement.
We thus believe the observed differences to be real
and unbiased.

Although the incidence of and risk factors for coron-
ary artery disease have been well documented for
white populations, the rules cannot necessarily be
applied to all races and cultures10-12; indeed, differ-
ences in risk factors between ethnic groups are known
to occur.'3 14 Most Asians in Birmingham come from
Pakistan, and most are Moslem; they have been resi-
dent in this country for several years but their culture
has not altered greatly; their dietary and smoking
habits are different from those of the white popula-
tion. Not surprisingly, therefore, their risk factors for
coronary artery disease are different. Also, differences
within the Asian populations are to be expected as the
term Asian encompasses different ethnic and cultural
groups and, in particular, different religious prac-
tices, which may influence greatly the composition of
the diet. Our hospital dietician tells us that our Asian
patients eat a largely vegetarian diet and that a large
amount of ghee (clarified butter) is used in its prepara-
tion. These facts may explain in part why results of
tests for cholesterol concentrations differ, as various
studies have examined different populations.2 3
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Because of the retrospective nature of this study,
details are not available of the ratio of low density to
high density lipoproteins in our patients.
The follow up of patients in this study shows that a

similar proportion were offered coronary surgery but
significantly fewer Asians underwent operation. More
Asians were unsuitable for coronary artery bypass
grafting, reflecting the finding that coronary artery
disease was more severe in Asians than in whites and,
not surprisingly, four of this group died subsequently
as a result of their coronary artery disease.

Further, and more detailed, study of risk factors in
different ethnic groups is obviously required, but in
the meantime our study suggests that Asian patients
with coronary artery disease should be investigated
early if they are to benefit from coronary artery
surgery.
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