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Myocardial infarction and thrombolysis:
= comparison ©f the Indian and Furopean
populations ©™ @ coronary care unit

ABSTRACT?We reviewed the ward admission notes
of 211 Indian and 192 European patients admitted
over a period of 12 months to a coronary care unit.
More Indian patients had myocardial infarctions (34%
vs 27%, p = 0.05); they were moxre likely to have
diabetes mellitus (47% vs 14%, p = 0.001), but less
likely to smoke (19% vs 67%, p =< 0.001). Fewer Indian
patients were treated with thrombolysis (49% vs 80%’

p = 0.001), late pregentation being the principal reasen
(62% vs= 40%, p =< 0.05). The referral rates for exercise

stress testing and cardiac catheterisation were not Sig-
nificantly lower for Indian patients. The Indian patient
admitted into a coronary ©are unit is more ]_j_ke]_y to
have had a myocardial infarction and yet less ]_ike]_y to
receive care comparable t° that of his Eyuropean
counterpart .

Patients from the Indian subcontinent are at greater
risk from ischaemic heart disease []1-5] and diabetes
mellitus [6,7] than their Eyropean counterparts. ©°7~
cern has arisen over the number of Indian patients

referred for ooronary Catheterisation, with a recent

study showing significant delay in referral [g]. We

reviewed the Indian patients admitted to our coronary
care unit (CCU) to see if they over-represented inpa-
tients with myocardial infarction (MI) and whether
they received comparable treatment (in particular
thrombolysis) .

Method

We performed = retrospective analysis of Indian and
European patients admitted over a period ©f 12
months using the ward admissions book of the CCU at

= university teaching hospital (but without an accident

and gmergency department). The following details
were documented from the patients‘ notes: age; gen-
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der; risk factors; admission blood glucose; location of
MI; dme to peak creatine kinase rise; whether the his-

tory w2= 'typical' o not; whether thrombolysis was
given; the reason for non-thrombolysis; complications;
rate of referral for exercise tolerance test (ETT) and
coronary Catheterisation; and mortality.

An MI was defined as eyolving electrocardiographic
(ECG) changes with ST elevation, and a threefold
elevation in creatine kinase. A typical history was
defined as a constant, crnshing, central chest pain
radiating t° the arms or jay, with associated sweating,
nausea or yomiting.

At the time of the study, the indication for throm-

bolysis (usually streptokinase) w=s chest paip Of less
than six hours' duration, or the presence of continu-
ing pain ac admission gyggestive °©f =» evolving MT

(however long the pain had been present).
The statistical significance of differences was

assessed with the chi-squared test with Yates's correc-

tion.

Results

We assessed 211 Indian and 192 European patients. In
both groups 65% were men. Mean age of the Indian

patient was fOUr years younger, Put this was gtatistically

not gignificant.
Table 1 shows the proportion of patients who had

had an MI. There were Significantly more Indian
patients (72 (34%) vs51 (27%), p < 0.05).

Table 2 shows the diagnoses of the other patients.
The main finding wes that the Indian patient was more
likely to Pe diagnosed =* having non-specific/non-car-
diac chest pain (22% vs 6%, p =< 0.001). The European
patient was four times as likely to be admitted with
atrial fibrillation (16% vs 4%, p< 0.001).

Table 3 shows the risk factors for ischaemic heart
disease. Almost half the Indian group had diabetes
mellitus, significantly mexre than the other group °f
patients (47% vs 14%, p < 0.001); and the female
Indian patient was nearly twice as 11kely as her male
counterpart t° have diabetes mellitus (73% vs 38%
/>< 0.001).

The European patient was much moxre likely to have
= history °f smoking (67% ve 19%, p < 0.001); how-
ever, there was no difference in the prevalence of
hyperlipidaemia.

Table 4 lists the characteristics of the Mis in both

’

groups. Fewer Indian patients were treated with
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Table 1. Patients with myocardial infarctions

Indian patients

Men Women
Total number 137*  (65) 74 (35)
Mis 53 (39) 19 (26)
Non-Mis 84 (61) 55 (74)

*Percentages Within parentheses (to nearest integer)
2p< 0-05

ns - not gignificant

Table 2. Diagnoses Of non-MT patients

Indian patients

Men Women
Atrial fibrillation 4 (5)* 2 (4)
Angina 30 (36) 24 (44)
Cardiac failure 6 (7) 2 (4)

Non-specific/

non-cardiac pain 18 (21) 13 (24)
Musculoskeletal pain 9 (11) 4 (1)
Arrhythmias ft ° (11) 3 (5)
Pericarditis 2 (2) 0
Pulmonary embolism 0 2 (4)
Pneumonia 0 1 (2)
Gastrointestinal 4 (5) 4 (7)
Others 2 (2) 0

*Percentage Of total non-MI patients Within parentheses
Ap< 0-02

*%pec 0.001

ffArrhythmiag include Stokes Adams attacks, supra-ventricular tachycardia,

block

ns © not gignificant

Table 3. Risk factors for myocardial infarction

Indian patients

Total
211
72 (34)
139 (66)
Total
6 (4)
54 (39)
8 (6)
31 (22)
13 (9)
12 (9)
2 (1)
2 (1)
1 (0.5)
8 (6)
2 (1)

Men

Men

Non-Indian patients

Women
67 (35)
13 (19)
54 (81)

Total

192

51 (27)f
141 (73) ns

Non-Indian patients

Women

10
22

=0 N

NN

Total
22 (16)**
53 (38) ns
11 (g) ns
8 (6)**
10 (7) ms
14 (10) =ns
6 (4) ns
3 (2) ms
7 (5)f
3 (2)f
3 (2) ms

ventricular tachycardia, bradyarrhythmias, @n9 complete heart

Non-Indian patients

Men Women Total Men Women
Mis 53 19 72 38 13
Mean age (years) 61 64 62.5 (33-78)* 63 70
Diabetes mellitus 20 (38)f 14 (73) 34 (47) 5 (13 2 (15)
Smoking history 14 (26) 0 14 (19) 26 (68 8 (62)
Hypertension 16 (30) 5 (26) 21 (29) (29 5 (38)
Hyperlipidaemia 0 L) 1 13 0
*Age range (years)
fPercentage ©f total MI patients Within parentheses
**pe 0.001
ns ~ not gignificant
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Total
51
66.5 (35-93)
7 (14)**
34 (g7)**
16 (31) =ns
1 (2) ns
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Table 4. Characteristics of myocardial infarction

Indian patients

Myocardj_al infarction in Indians and Europeans

Non-Indian patients

Men Women Total Men Women Total

Mis 53 19 72 38 13 51
Typical history 23 (43)% 9 (47) 32 (44) 27 (1) 7 (54) 34 (67) %%
Location:

Anterior MI 30 (57) 10 (53) 40 (56) 18 (47) 9 (69) 27 (53) ns

Inferior MI 23 (43) 9 (47) 32 (44) 20 (53) 4 (31) 24 (47) »s
Time to peak CK elevation:

24 hours 42 (79) 11 (58) 53 (74) 27 (71) 10 (77) 37 (73) =ns

48 hours 4 (g) 6 (32) 10 (14) 6 (16) () 7 (14) ns

72 hours 7 (13) 2 (11) 9(13) 5(13) 2(15) 7 (14) ns
Glucose > 8 mmol/L 26 (49) 10 (53) 36 (50) 16 (42) 8 (61) 24 (47) ns
Treated with

thrombolysis 28 (53) 7 (37) 35 (49) 31 (g2) 10 (77) 41 (80)+t
Reason for non-thrombolysis:

Too late 15 () *** 8 (67) 23 (62) 4 (57) 0 4 (40)f

Contraindications 6 (24) 2 (17) 8 (22) 3 (43) 2 (67) 5 (50)*x*

Missed §iagnosis 4 (16) 2 (17) 6 (16) 0 bo(33) 1 (10)ns

*Percentage of total MI patients within parentheses
t/?<0.05

*><0.02

tt/>< 0.001

" % of non-thrombolysed patients ¥ithin parentheses

me ~ not gignificant

thrombolysis (49% v= 80%, p < 0.001), = large propor-
tion of the pop-thrombolysed group presenting t°°
late for treatment (2% vs 40%, p < 0.05). The princi-
pal reasons for non-thrombolysis in the European
group were gpecific contraindications (50% vs 22%,
p < 0.02). Indian patjentg were also moxre ]ikely to have
an atypical history (56% vs 34%, p < 0.01). There wexe
no differences between the groups regarding the loca-
tion of the MI, time to reach peak CK elevation, and
hyperglycaemia o= admission.

Table 5 shows the complications and referral rates

for the patients with Mis. A larger proportion of Indi-

an patients had pogt-infarct arrhythmias and died, and
fewer were referred for ETT and coronary catheterisa-

tion, but none of these differences reached statistical
significance.

Table 6 demonstrates a comparison of atypical and
typical histories for patients who had had an MI.
Patients with a typical history, whether Indian or Euro-
pean, were more ]ikely to be treated with thrombolysis
(but not to statistical gignificance); however, an Indian
was less 71 to have thrombolvsis than his European

1Kely Yy
counterparts, whether he had = typical ©r atypical
history (60% v= 88%, p < 0.001, and 40% ve 65%,
p < 0.02). Diabetes mellitus contributed towards an
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atypical hiStOI‘y in the European but not the Indian
patient (35% vs 3%, p < 0.001, and 40% vs 56%, ns).
Of the Indian patients who presented too late for
thrombolysis, == many Pad = typical history == == atypi-
cal higtory.

Discussion

The Indian patient ¥ mexe likely to have had an MI
than a European patient admitted to the same CCU,
and yet only half (49%) were treated with thromboly-
sis, compared With most Eyropeans (80%) .

There are several reasons for this. The most impor-
tant is late referral. The frequency of the atypical his-
tory (56% vs 33%, p < 0.01) might Pe thought to be
the obvious explanation for this, but as many of the
late presentation group Nad typical == atypical histories

(61% vs 63%, ns). The gequence Of events leading t°

admission often was not documented, and we could

not ascertain whether diagnoses were being missed in
the community (and hence patjents referred Jate), o=
the Indian community had a different threshold for
calling for help when one of its members has an MI.
The difference between typical and atypical pain has
previously been documented [5], In Indians this is not
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Table 5. Complications and referral rates for myocardial infarction

Indian patients

Non-Indian patients

Men Women Total Men Women Total

Left ventricular failure 23 (43)* 11 (58) 34 (47) 16 (42) 7 (54) 23 (45) ns
Ventricular septal defect 1 () 0 (1) 0 0 0 ns
Arrhythmia 12 (23) 2 (11) 14 (19) 5 (13) L (8) 6 (12) ms
Angina LV)) L(s) 2 (3) 1@ 0 1 (2) ms
Pericarditis 3 (6) 0 3 (4) 2 (5) 0 2 (4) ms
Death 10 (19) 3 (16) 13 (18) 4 (11) 2 (15) 6 (12) ns
Referral rate:

ETT 17 (32) 2 (11) 19 (26) 18 (47) 2 (15) 20 (39) ns

Cardiac

catheterisation 11 (21) 3 (16) 14 (19) 10 (26) 4 (31) 14 (28) ns

*Percentage Of total MI patients within parentheses

ns - not gignificant

Table 6. Comparison ©f atypical @nd typical histories for patients With myocardial infarction

Indian patients

Non-Indian patients

Atypical Typical Atypical Typical
history history bifference history history bifference
Total number 40 32 ns 17 34
Diabetes mellitus 16 (40): 18 (56) ns 6 (35) 1 (3) p< 0.001
Smoking history 9 (23) 12 (38) ns 1 (64) 23 (60) ns
Location:
Anterior MI 24 (60) 16 (50) ns 9 (53) 18 (52) ns
Interior MI 16 (40) 16 (50) ns 8 (47) 16 (48) ns
Time to peak CK elevation:
24 hours 29 (73) 24 (75) ns 12 (71) 25 (74) ns
48 hours Voo(18) 3 (10) ns 3 (18) 4 (11) ns
72 hours 4 (10) 5 (16) ns 2 (12) 5 (17) ns
Thrombolysis 16 (40) 19 (60) ns 11 (65) 30 (88) ns
Non-thrombolysis 24 (60) 13 (41) p=0.05 6 (35) 4 (12) p< 0-001
Reason for pop-thrombolysis:
Too late 15 (63) + 8 (61) ns 3 (50) 1 (25) ns
Contraindications 4 (17) 4 (31) ns 2 (40) 3 (75) ns
Missed diagnosis 5 (21) L (10) ns 1 o(10) 0 ns

*Percentage ©f total population with either arypical o typical history (within parentheses)

+Percentage ©f non-thrombolysed patients Within parentheses

ns © not gignificant

due to diabetes as more of them with diabetes gave =
typical history than an atypical on= (56% vs 40%, ns);
this contrasts with the European group where diabetes
contributes towards an atypical history. We looked for
any association with an atypical hiStOIy to aid the gen-
eral practitioner © hospital doctor to diagnose == MI

in an Indian patient (Table 6), but the only significant
difference was the non—thrombolysis rate. We found no

helpful factors in the Indian group, but diabetes melli-

tus was an jmportant guide in the atypical presentation

of the Fyropean patient.
It was not surprising that there were diverse diag-
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noses at discharge from CCU, and itis noteworthy that
the Indian patient is almost four times as llkely to have
= diagnosis ©f non-specific/non-cardiac pain: tPS may
represent communication difficulties causing the diag_
nosis to be missed. The higher rate of diabetes melli-
tus and lower rate of smoking have been shown previ—

ously, but the greater prevalence of atrial fibrillation

among Europeans w=s surprising, particularly 2= they
have a lower incidence of ischaemic heart disease.

The non-statistical differences of increased arrhyth-
mias and deaths and fewer referrals for ETT and coro-
nary catheterisation may indicate that a larger study
may be necessary t° confirm these differences. The
former two differences may reflect non—thrombolysis,
but the latter two suggest inequalities in health care.

The findings of this gtudy are disturbing. The Indian
patient with an MI is moxre ]jkely to have diabetes mel-
litus, present with an atypical history, be referred late
to CCU, and is less 1ike1y to be treated with thromboly—
sis. Health education of the Indian community may be
beneficial in encouraging them to present earlier with
chest pain (25% with = typical history of am MT pre.
sented after six hours, Compared with 3% of the Euro-

pean group), and the medical practitioner needs to
watch out for the Asian patient with chest pain, partic—
ularly if he has diabetes mellitus.

Myocardial infarction in Indians and Europeans

References

1 Tunstall-Pedoe H, Clayton D, Morris JN, Brigden W, McDonald
L. Coronary heart attacks in East London. Lancet 1975;1i:833-8.

2 Donaldson [, Taylor JB. Patterns of Asian and non-Asian mor-
bidity » hospitals. Br Medy 1983;286:949-51.

3. Bularajan R, Balusu [, Adelstein AM, Shukla V. Patterns of mor-
tality among migrants t° England and Wales from the Indian
subcontinent. Br MedJl984;289:1185-7.

4 Miller GJ, Alexis SD, Beckler GLA, Ryan NTA, Price SGL. Serum
lipoproteins and susceptibility of men of Indian descent to coro-
nary heart disease. The St Jgmes survey, Trinidad. Lancet
1982;11:200-3.

5 Hughes LO, Ravel v, Raftery EB- First myocardial infarctions in
Asian and white men. Br Med 7 1989;298:1345-50.

6 Samanta A, Burden AC, Fent B. Comparative prevalence of non-
insulin-dependent diabetes mellitus in Asian and white Cau-
casian adults. Diab lies iff Clin Pract 1987;4:1-6.

7 Mather H, Keen H. The Southall Diabetes Survey: prevalence of
known diabetes in Asians and Europeans. Br Med 7
1985;291:1081-4.

8 Shaukat N, de Bono Dp, Cruickshank gk, Clinical features, risk
factors, and referral delay in British patients of Indian and
European origin with angina matched for age and extent of
coronary dtheroma. Br Med 1993;307:717-8.

Address for correspondence: D¥ & C Burden, Department ©f
Medicine, Leicester General Hospital, Gwendolen Road, Leicester
LES 4PW.



