
 1

Declining case fatality rates for acute myocardial infarction in 
south Asians and whites in the last 15 years 
 
Reginald Liewa*, Sreekumar Sulfib, Kulasegaram Ranjadayalanb, Jackie Cooperc, 
Adam D. Timmisd 

 

aBarts and the Royal London NHS Trust, London, EC1A 7BE, United Kingdom 
bNewham University Hospital NHS Trust, Glen Road, Plaistow, London, E13 8SL, 
United Kingdom 
cRoyal Free and University College Medical School, 5 University Street, London,  
WC1E 6JF, United Kingdom 
dLondon Chest Hospital, Bonner Road, London, E2 9XJ, United Kingdom 
 
Correspondence to: Dr. Reginald Liew, Barts and the Royal London NHS Trust, St 
Bartholomew's Hospital, London EC1A 7BE, United Kingdom  
Tel. +44 207 377 7000 
Fax. +44 207 601 8627 
Email: r.liew@imperial.ac.uk 
 
Running head  Acute myocardial infarction in south Asians 
Word count   1970 

 Heart Online First, published on December 30, 2005 as 10.1136/hrt.2005.078634

Copyright Article author (or their employer) 2005. Produced by BMJ Publishing Group Ltd (& BCS) under licence. 

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/hrt.2005.078634 on 30 D

ecem
ber 2005. D

ow
nloaded from

 

http://heart.bmj.com/


 2

Abstract 
 
Objectives: To determine whether case fatality rates in south Asian (Bangladeshi, Indian, 
Pakistani) patients with acute myocardial infarction have shown similar declines to those 
reported in whites during the last 15 years. 
Design: Cross sectional, observational study. 
Setting: Coronary care unit in east London. 
Patients:  2640 patients - 29% south Asian - admitted with acute myocardial infarction 
between January 1988 and December 2002. 
Main outcome measures: Differences over time in rates of in-hospital death, ventricular 
fibrillation (VF), and left ventricular failure (LVF). 
Results: The proportion of south Asians increased from 22% in 1988-1992, to 37% in 
1998-2002. Indices of infarct severity were similar in south Asians and whites, with 
declining frequency of ST elevation infarction (88.2% to 77.5%, p<0.0001), Q wave 
development (78.1% to 56.9%, p<0.0001)) and mean (interquartile range) peak serum 
creatine kinase concentrations [1250 (567-2078) to 1007 (538-1758) IU/l, p<0.0001] 
between 1988-1992 and 1998-2002. Rates of hospital death (13.0% to 9.4%, p<0.01), VF 
(9.2% to 6.0%, p<0.001) and LVF (33.2% to 26.5%, p<0.0001) all declined, the changes 
showing no significant interaction with ethnicity. Odds ratios (95% confidence intervals) 
for the effect of time on risk of death increased from 0.81 (0.70-0.93), to 1.02 (0.87-
1.21), after adjustment for ethnicity and indices of infarct severity (ST elevation, peak 
creatine kinase, Q wave development, and thrombolytic therapy). 
Conclusions: In the last 15 years, mortality from acute myocardial infarction in south 
Asians has declined at a rate similar to that seen in whites. This is largely due to 
reductions in indices of infarct severity. 
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Introduction 
 
In the last two decades most Western Countries have seen steep declines in mortality 
rates for coronary heart disease1 2. These have been accompanied by better outcomes for 
acute myocardial infarction that were particularly marked in the late 1980s as 
thrombolytic therapy was introduced into clinical practice3 4. Since then, a continuing 
decline in the incidence and case fatality rates for acute coronary heart disease has been 
attributed to the effects of reperfusion therapy and secondary prevention strategies 
combining to limit infarct severity and protect against further plaque events1 5. 
 
Certain subgroups have not shown such favourable trends and for south Asians 
(Bangladeshi, Indian, Pakistani), in particular, mortality rates from coronary heart disease 
have shown little tendency to fall, in contrast to nearly all other ethnic groups.6 7 We have 
previously reported increased case fatality rates for south Asian patients with acute 
myocardial infarction, related, at least in part, to their propensity to diabetes.8 More south 
Asian patients are now presenting with acute coronary syndromes but it is not known 
whether they are experiencing similar declines in infarct mortality as whites. In the 
present study we attempt to answer this question by reference to a clinical database of 
admissions to an inner city coronary care unit (CCU) over a 15 year period.  
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Methods 
 
Patient population 
We studied 2640 consecutive patients with acute myocardial infarction admitted to a 
single centre CCU over a 15 year period, between January 1988 and December 2002. The 
same CK-based definition of acute myocardial infarction was applied throughout the 
study to ensure that the risk characteristics of the study population over time were not 
influenced by change to the troponin-based definition. Any two of the following three 
criteria were applied: typical chest pain; >0.1mV ST elevation in at least one standard or 
two precordial leads; rise in serum creatine kinase (CK) to >400 IU/L (upper limit of 
reference range being 200 IU/L). 
 
South Asian patients were predominantly of Bangladeshi, Indian or Pakistani origin. 
Records of all CCU admissions with acute coronary syndromes in the year 2002 showed 
that 38% (196 out of 521) were south Asian, of whom 27% were Bangladeshi, 37% 
Indian and 34% Pakistani. This approximates well to the proportion of south Asians 
(33%) living in the catchment area of the hospital at the time (United Kingdom 
population census 2001). 
 
Data collection 
Clinical details were recorded prospectively and stored on an electronic database for 
subsequent analysis. The number of fields within the database increased substantially 
during the study period and, except where indicated, only those available for the full 15 
years were analysed. These included demographic characteristics, risk factors, admission 
medication, emergency treatment, electrocardiographic changes (ST change, Q wave 
development), admission biochemistry and CK release. The principal endpoint of the 
study was hospital death, while secondary outcomes recorded were ventricular fibrillation 
(VF) and left ventricular failure (LVF). 
 
Statistical analysis 
For categorical data, trends in characteristics over time were tested using logistic 
regression models with year fitted as a continuous variable. For continuous data results 
are presented as median and interquartile range and Spearman rank correlation was used 
to assess the trend. Patients were divided into four ethnic groups- white, south Asian, 
Afro-Caribbean and “other”. Only the white and south Asian groups contained sufficient 
numbers of patients to allow statistical analyses to be performed and the 85 patients 
coded Afro-Caribbean and “other” were excluded. Clinical outcomes were compared in 
three time periods by chi-squared test and then trends over time were tested by fitting a 
continuous variable. Year was divided by 5 so that the corresponding odds ratio 
represented the change in risk over a period of 5 years. Continuous variables (except age 
and time trend) were fitted as quintiles due to non-normality. The significance level was 
taken as 5%.  The odds ratio for the trend was then compared after adjustment for various 
combinations of risk factors.  As the odds ratio approached 1.0 the covariates were seen 
to be explaining the trend in outcome. 
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The local ethics committee approved the study protocol and the study was done in 
compliance with the Declaration of Helsinki. 
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Results 
 
Clinical characteristics and ethnicity  
Ethnic profiles changed significantly during the study, the proportion of whites declining 
as the proportion of south Asians (Bangladeshi, Indian, Pakistani) increased from 22% in 
1988-1992, to 37% in 1998-2002 (Table 1). South Asians were younger than whites and 
more commonly male, but in both groups age tended to increase during the 15 year study 
period. A higher proportion of south Asians were diabetic and fewer smoked compared 
with whites, but only in whites did smoking rates decline during the study.  In both 
groups, rates of hypertension were comparable and tended to increase. Admission serum 
potassium concentrations were comparable in south Asians and whites but increased 
significantly during the study period (Figure 1).  
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Table 1. Baseline characteristics in south Asians and whites 
 
  1988- 1992 

N=844 
1993- 1997 

N=983 
1998-2002 

N=813 
P value 

(linear trend) 
Clinical Characteristics      
Ethnicity Asian 

White 
22.3% (188) 
75.8% (640) 

28.2% (277) 
68.5% (673) 

37.3% (303) 
57.7% (469 

<0.0001 
<0.0001 

Age (years) Asian 
White 

56 [50-62] 
65 [57-72] 

60[51-57] 
67[58–74] 

60 [50-67] 
66[56-76] 

0.01 
0.0007 

Male sex Asian 
White 

85.1% (160) 
69.8% (447) 

81.2% (225) 
69.1% (465) 

80.9% (245) 
65.9% (309) 

0.16 
0.08 

Hypertension Asian 
White 

32.5% (61) 
30.8% (196) 

29.9% (81) 
31.8% (209) 

41.7% (126) 
40.3% (187) 

0.05 
0.002 

Diabetes Asian 
White 

40.4% (76) 
13.3% (85) 

43.5% (120) 
14.4% (96) 

45.4% (137) 
17.3% (81) 

0.17 
0.10 

Current smoking Asian 
White 

42.6% (80) 
57.1% (362) 

35.8% (96) 
49.3% (319) 

40.1% (120) 
49.7% (228) 

0.49 
0.001 

Previous MI Asian 
White 

25.5% (48) 
26.9% (172) 

19.9% (55) 
18.3% (123) 

12.7% (38) 
9.9% (46) 

<0.0001 
<0.0001 

Admission Medication      
Aspirin Asian 

White 
8.7% (15) 
12.4% (71) 

23.9% (65) 
21.2% (140) 

38.5% (114) 
33.3% (153) 

<0.0001 
<0.0001 

Diuretics Asian 
White 

10.5% (18) 
16.9% (97) 

12.7% (34) 
18.1% (119) 

10.1% (30) 
16.6% (77) 

0.42 
0.77 

β-blockers Asian 
White 

16.4% (28) 
15.1% (87) 

11.2% (30) 
12.4% (81) 

17.8% (53) 
12.9% (60) 

0.60 
0.15 

Biochemistry      
K+ (mmol/L) Asian 

White 
3.9 [3.6-4.3] 
3.9 [3.6-4.2] 

4.2 [3.9-4.5] 
4.2 [3.9-4.5] 

4.1 [3.8 – 4.4] 
4.1 [3.9 – 4.4] 

0.0004 
<0.0001 

Glucose (mmol/L)-non 
diabetics* 

Asian 
White 

 7.7 [6.5-9.5] 
7.4 [6.5-9] 

7.3 [6-8.8] 
7.5[6.2-8.9] 

0.19 
0.02 

Glucose (mmol/L)-
diabetics 

Asian 
White 

11.5 [8.8-18.9] 
15.5 [12.6-19.2] 

14.6 [10.7-19.6] 
14.3 [10.4-17.2]  

12.8 [9.2-17.3] 
13.2 [10.8-17.8] 

0.02 
0.11 

MI characteristics      
ST elevation Asian 

White 
86.7% (163) 
88.4% (564) 

84.8% (234) 
83.3% (558) 

77.2% (223) 
77.2% (341) 

0.001 
<0.0001 

Q wave MI Asian 
White 

77.7% (146) 
78.3% (498) 

74.6% (203) 
71.0% (469) 

59.0% (174) 
55.4% (252) 

<0.0001 
<0.0001 

CK Asian 
White 

1394 [622-2235] 
1237 [526-2050] 

1021 [495-1841] 
998 [512-1701] 

1045 [548-1961] 
972 [509-1585] 

0.01 
0.0001 

Thrombolysis       
% thrombolysed Asian 

White 
73.4% (138) 
68.8% (440) 

75.4% (208) 
70.2% (468) 

62.5% (188) 
56.0% (261) 

0.002 
<0.0001 

Door to needle time (mins) Asian 
White 

 

104 (58-155) 
90 (60-137) 

77 (50-127) 
63 (43-123) 

60 (29-118) 
60 (30-120) 

<0.0001 
<0.0001 

Pain to needle time (mins) Asian 
White 

240 (168-350) 
225 (150-360) 

200 (139-360) 
238 (140-399) 

211 (125-415) 
210 (130-403) 

0.13 
0.14 

 
Values are numbers (%) for categorical variables and median (interquartile range) for continuous variables.  
Year fitted as a continuous variable. P values from logistic regression for categorical variables and 
Spearman rank correlation for continuous variables. * glucose not measured in non-diabetics prior to 1993 
(NS- non significant, MI-myocardial infarction, CK-creatinine kinase, K+-serum potassium) 
 
 

 on M
ay 21, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/hrt.2005.078634 on 30 D

ecem
ber 2005. D

ow
nloaded from

 

http://heart.bmj.com/


 8

Infarct severity  
The frequency of ST elevation infarcts declined progressively during the study period, 
and this was associated with diminishing use of thrombolytic therapy while door-to-
needle times improved (Table 1). A decline in the frequency of Q wave development was 
also observed and CK release diminished. Comparison of south Asians with whites 
showed no significant differences in electrocardiographic indices of infarct severity, 
although CK release tended to be higher in south Asians.  
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Clinical outcomes  
The rate of hospital death declined by 27.7% over the 15 year study period, from 13.0% 
in 1988-1992, to 9.4% in 1998-2002 (Table 2). With age adjustment, this improvement in 
survival was similar for south Asian and white patients, there being no significant 
interaction of ethnicity with the declining rate of hospital death during the 15 year study 
period. Reductions in the rates of ventricular fibrillation and left ventricular failure also 
occurred, but again there was no interaction of ethnicity with the declining rates of these 
major complications. Logistic regression analysis of the changing risk over the 5 year 
terciles (Table 3), showed that decreasing indices of infarct severity largely explained the 
decline in mortality rates. Thus, the odds ratios (95% confidence intervals) for the effect 
of time on risk of death increased from 0.81 (0.70-0.93), p=0.004, to 1.02 (0.87-1.21), 
p=0.79, after adjustment for ST elevation, peak CK, Q wave development, and 
thrombolytic therapy (plus ethnicity). Adjustment for serum potassium concentration, in 
addition to the above factors, effectively abolished the significance of the odds ratio for 
the effect of time on ventricular fibrillation, but not left ventricular failure. 
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Table 2. Clinical outcomes 
 
 
 1988- 1992 

N=844 
1993- 1997 

N=983 
1998-2002 

N=813 
P value (linear 

trend) 

 

 

Interaction 
with ethnic 

group 

VF      
All 9.2% (78) 6.8% (66) 6.0% (48) <0.001  
South Asian 4.3% (8) 5.1% (14) 3.7% (11) 0.35 
White 10.9% (70) 7.8% (52) 7.5% (35) <0.01 

0.73 

 
LVF 

    
 

All 33.2% (280) 30.5% (298) 26.5% (213) <0.0001  
South Asian 39.4% (60) 38.2% (96) 29.7% (81) <0.01 
White 31.2% (217) 24.4% (194) 22.0% (123) <0.0001 

0.67 

 
Death 

    
 

All 13.0% (110) 12.6% (124) 9.4% (76) <0.01  
South Asian 13.2% (19) 14.0% (37) 6.7% (19) <0.0001  
White 11.4% (91) 9.1% (86) 8.3% (56) <0.0001 

0.19 

 
Differences in percentages between the three time periods are tested by chi-squared test. 
  
 
 
 
Table 3. Odds Ratios (95% confidence intervals) for effect of a 5 year time change 
on VF, LVF and death. 
 
 

Adjusted for VF LVF Death 

unadjusted 
0.73 (0.61 – 0.88) 

p=0.001 
0.83 (0.75 – 0.92) 

p<0.0001 
0.81 (0.70 – 0.93) 

p=0.004 

+ ethnicity 
0.77 (0.64 – 0.92) 

p=0.005 
0.83 (0.75 – 0.92) 

p<0.0001 
0.84 (0.72 – 0.97) 

p=0.02 

+ST elevation, Q 
waves, CK, 

thrombolysis 

0.85 (0.70-1.04) 
p=0.12 

0.87 (0.78-0.98) 
p=0.02 

1.02 (0.87 – 1.21) 
p=0.79 

+ K+ + diabetes 
0.92 (0.74-1.14) 

p=0.44 
0.79 (0.70 – 0.90) 

p<0.0001 
0.92 (0.76 – 1.10) 

p=0.36 
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Discussion 
 
This was a cross-sectional outcome study of patients with acute myocardial infarction 
treated in an inner-city CCU over a 15 year period. During this time there was a large 
increase in the proportion of south Asian (Bangladeshi, Indian, Pakistani) patients who 
are usually considered to be at heightened cardiovascular risk.6 9 Yet the study showed 
that rates of all major complications have been in progressive decline, with hospital 
mortality now 27.7% lower than it was 15 years ago. Importantly, this improvement in 
clinical outcome was observed in both south Asian and white patients. 
 
The increasing proportion of south Asians with acute myocardial infarction over the last 
15 years - now accounting for 37% of all admissions - reflects the timing of the major 
immigration waves during the 1960s and 1970s and also the accelerated atherogenesis to 
which this group is prone, myocardial infarction being particularly prevalent in young 
Asian men.10 11 Not only is myocardial infarction more prevalent in south Asians but 
outcomes are often worse, with diabetes explaining much of the excess mortality.8 Thus 
the incidence of diabetes, and with it hypertension, among our patients with acute 
myocardial infarction has risen in approximate parallel to the proportion of south Asian 
patients. Despite these potentially unfavourable changes in the risk characteristics and 
ethnic mix of our infarct population, we found that mortality rates during the 15 years of 
data collection showed similar declines to those reported by other investigators3 5 and, 
importantly, these declines were shared by both south Asian and white patients. 
 
It was a major finding of this study that the severity of infarction, as reflected by Q wave 
development and CK release, was similar in south Asians and whites and declined over 
the years – almost certainly driven by the faster delivery of thrombolytic therapy plus an 
increasing frequency of non-ST elevation myocardial infarction (NSTEMI). There was 
also a sharp decrease in the proportion of patients with previous infarction further 
contributing to reductions in myocardial injury. While faster delivery of thrombolytic 
therapy has been a leading target of health care in recent years,12 changes in the 
frequency of NSTEMI are harder to explain. Contributory factors may have included 
reductions in cigarette smoking and increasing pre-treatment with aspirin during the 
course of the study, both of which have been associated with favourable effects on 
thrombogenicity and ST change.13 14 Similar life-style and treatment effects are central to 
secondary prevention strategies and were likely responsible for the diminishing 
proportion of patients with previous infarction. The combination of less frequent previous 
infarction and more benign modes of presentation, despite increasing rates of diabetes, 
hypertension and Asian ethnicity, provides the most plausible explanation for the 
reductions in myocardial injury and progressive improvement in outcomes observed in 
south Asians and whites during the course of the study. Our study has provided the first 
direct confirmation of this explanation by showing that adjustment for indices of infarct 
severity effectively abolished the effect of time on changes in mortality. 
 
In addition to the substantial mortality reductions that occurred during the 15 year study 
period, there were quantitatively similar reductions in left ventricular failure and 
ventricular fibrillation. Risk of left ventricular failure, like hospital mortality, is largely 
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determined by the extent of myocardial injury and its declining frequency was 
presumably a part reflection of less severe modes of presentation although the logistic 
regression analysis suggested that other explanatory factors, not recorded in this study, 
must also have played a role. The risk of ventricular fibrillation is influenced importantly 
by the admission serum potassium concentration which showed a progressive increase 
during the observation period, perhaps reflecting the diminishing severity of infarction 
(reduced sympathoadrenal activation reduces sodium-potassium exchange across the cell 
membrane15) but also the increasing proportion of patients with diabetes in whom 
potassium concentrations are usually well maintained in the acute phase of myocardial 
infarction.16 The logistic regression analysis confirmed the importance of the changes in 
potassium concentrations in reducing over time the frequency of ventricular fibrillation. 
 
Ethnicity was documented within our data collection as long ago as 1988, at a time when 
most data collections specifically excluded any ethnic reference. Only recently in the UK 
have the national groups (Bangladeshi, Indian, Pakistani), that comprise south Asian 
ethnicity been recorded. There is no evidence of substantial differences in case fatality 
rates for acute myocardial infarction between these groups, but it must be recognized that 
our study is unable to confirm this, and our conclusion of declining case fatality rates for 
south Asians with acute myocardial infarction does not preclude such differences. It is 
also pertinent to consider the external validity of findings from a single centre, although 
its inner city location was an advantage in allowing the question of ethnicity in relation to 
outcome to be addressed, without confounding by variable, centre-specific management 
protocols. The central finding of diminishing infarct severity and complication rates for 
acute myocardial infarction in recent years concords with other large studies that have 
examined this issue,17 18 suggesting that our findings with regard to south Asian patients 
are robust and externally valid. 
 
In conclusion, this study confirms a progressive improvement in outcomes for patients 
with acute myocardial infarction over a 15 year period starting 1988. Importantly, we 
have shown that the improvement in outcomes for patients of south Asian origin has been 
as good as for white patients. Reductions in the severity of infarction that were recorded 
during the study largely explain the declining case fatality rates observed in this study. 
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