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Prevalence of ischaemic heart disease and associations

with serum lipoproteins in subjects aged 45 to 64 years
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SUMMARY A longitudinal study has been set up to examine the incidence of ischaemic heart disease
and its associations with serum lipoproteins including high density lipoprotein cholesterol and its
subfractions, certain haemostatic factors, and other "risk" factors. We report here on our pilot study
findings.

Cross-sectional data were available on 283 men and 68 women aged 45 to 64 representing 85% of
the available population randomly selected from the lists of 16 general practitioners.

Reproducibility of the measurements of total serum cholesterol, triglyceride, and low density
lipoprotein cholesterol was acceptable. The reproducibility of some of the other serum lipid frac-
tions, for example high density lipoprotein cholesterol, was less good, in part because of the small
range of the values found for these components.

Univariate associations of physical and behavioural characteristics and serum lipoproteins of men
and women, with and without ischaemic heart disease, disclosed small and statistically non-

significant differences except for levels of blood pressure. In particular, there was no significant
difference in mean levels of serum high density lipoprotein cholesterol between men with ischaemic
heart disease (091 mmol/1) and men without it (0.94 mmol/l).

In examining our data for the determinants of serum high density lipoprotein cholesterol using a
linear multiple regression model, sex, serum high density lipoprotein cholesterol, and very low
density lipoprotein triglyceride were the major factors, each individually explaining about 7% of the
variance of serum high density lipoprotein cholesterol levels. In addition, alcohol intake and obesity
each explained a further 2% of the variance.
The experience of the pilot study has led to modifications in the collection of blood samples and

the subsequent estimation of lipid fractions.

In 1975, Miller and Miller' published their hypothesis
in which they suggested that reduced levels of plasma
high density lipoprotein might accelerate the
development of atherosclerosis and, in turn,
ischaemic heart disease. We considered that the evi-
dence marshalled for that paper, together with new
data, was sufficient to justify the establishment in
Bristol of a longitudinal study whose main objective
would be the examination of the association of plasma
high density lipoprotein cholesterol levels and the
development subsequently of ischaemic heart disease.
Accepted for publication 5 January 1982

In order to examine the feasibility of such a study,
we have carried out a pilot study whose principal aims
were to determine (a) the likely response rate, (b) the
feasibility of collecting fasting samples of blood, and
(c) the suitability of certain laboratory methods for the
longitudinal study. We report here on the findings of
the pilot study which includes only data on prevalent
ischaemic heart disease. Since we began this study
other workers have reported their findings on the
association of plasma high density lipoprotein and
incidence of ischaemic heart disease. In these centres
high density lipoprotein data were already available,2
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or were obtained from deep frozen samples which had
been collected two years previously.3

Patients and methods

The patients on the lists of 16 general practitioners
based at two health centres serving adjoining areas of
mixed social class were identified by age and sex and a
random sample of 400 men and 100 women aged be-
tween 45 to 64 years was drawn. The reasons for
choosing this number was that in men we wished to
examine the levels of plasma high density lipoprotein
in those with and without ischaemic heart disease.
The expected lower prevalence of ischaemic heart dis-
ease in women would have necessitated a larger
number of women to obtain estimates with reasonable
precision, and we did not attempt this.

For both sexes we wished to examine the relation of
high density lipoprotein to variables (other than
ischaemic heart disease) such as low density lipopro-
tein cholesterol, very low density lipoprotein tri-
glycerides, and obesity-data which would be avail-
able for every subject.

Subjects were asked to attend a local clinic where a

history was obtained by questionnaire to determine a
present or past history of ischaemic heart disease,4
risk factors for this condition, and certain variables
which are known to influence lipid metabolism. Sub-
jects were measured for height, weight, and skinfold
thickness, using standard anthropometric methods.5
Casual blood pressure was measured in the left arm,
using the Hawksley random zero instrument.6 Dias-
tolic blood pressure was recorded at the point of
muffling (phase 4). A resting 12 lead electrocardio-
gram was recorded using a Mingograph 34 machine.
Subjects were asked to attend the clinic again a few
days later in the fasted state and venous blood samples
were obtained with minimal stasis. They had been
given instructions to avoid food and drink (apart from
water) for a period of 14 hours before the venepunc-
ture was due. In the case of shift workers or perma-

nent night workers the appointment was arranged so

that the fasting interval could be achieved.
Duplicate blood samples were taken from 1O0/o of

subjects to test the reproducibility of the measure-

ments. Blood for lipid measurements was centrifuged
30 minutes after clotting at room temperature, and
serum samples were transported in ice-water to the
laboratory. Blood collection was delayed by an inter-
val of two weeks for any subject with a recent history
of minor illness, or by three months for a patient
recovering from a major illness.

Lipoprotein lipids were quantified as follows (see
Table 1): after addition of sodium dodecyl sulphate to
an aliquot of serum, very low density lipoprotein was

separated by centrifugation and the infranatant (con-
taining low density lipoprotein and high density
lipoprotein) was isolated by aspiration with a finely
drawn out Pasteur pipette.7 The very low density and
the low density lipoprotein in a separate aliquot of
serum were precipitated by addition of heparin and
manganese chloride and sedimented by centrifuga-
tion.8 The supernatant (containing high density
lipoprotein) was removed and the precipitate dis-
carded. Cholesterol and triglyceride in whole serum

and in the fraction containing high and low density
lipoprotein (that is the sodium dodecyl sulphate
infranatant) and the cholesterol in the fraction con-

taining high density lipoprotein (that is the
heparin/Mn supernatant) were measured directly by
enzymatic procedures (Boehringer-Mannheim;
catalogue nos. 187313 and 166448) in a Technicon
AutoAnalyzer II. Peak heights were measured visu-
ally and Precilip (Boehringer-Mannheim) was used
for quality control. Disodium EDTA was added to
the heparin/MnCl2 supernatants to chelate excess

Mn++ ions.9 Very low density lipoprotein triglyceride
was calculated as serum triglyceride minus (low plus
high density lipoprotein) triglyceride, and low density
lipoprotein cholesterol as (low plus high density
lipoprotein) cholesterol minus high density lipopro-
tein cholesterol. When duplicate samples of serum

Table 1 Summary of laboratory procedures and subsequent modifications for lipid estimations

Sample Serum (I ml) Serum (2 ml) Serum (2 ml)

Procedure Assayed directly for cholesterol Sodium dodecyl sulphate in 0 15 M Heparin and MnCl2 added (final
and triglyceride (Technicon NaCl added (final conc, 07%/o w/v) concs, 183 u/ml, 0-045 M)
AAII/enzymatic) Incubated at 35°C for 2 h Incubated at 4°C for 30 min

Centrifuged Centrifuged
Supernatant (VLDL) discarded Precipitate (VLDL plus LDL)

discarded
Infranatant (containing LDL and Supernatant (containing HDL)
HDL) assayed for cholesterol assayed for cholesterol (AAII)
and triglyceride (AAII)

Modifications EDTA-plasma used; centrifugal Preparative ultracentrifugation Final MnCl, conc increased to
analyser used for both lipids used to isolate VLDL 0-09 M

LDL, low density lipoprotein; HDL, high density lipoprotein; VLDL, very low density lipoprotein.
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were sent from the clinic, the laboratory workers were
unaware of their identity.

Plasma glucose was measured by the automated
glucose oxidase method of Trinder.'I
The prevalence of ischaemic heart disease was esti-

mated by three criteria: the presence of angina and a
history of myocardial infarction using the standard
WHO questionnaire for both,4 and by electrocardio-
graphic abnormalities. All electrocardiograms were
classified by one observer using the Minnesota code"I

and subdivided into three groups: probable ischaemia
(items 1-1, 1-2, 7-1); possible ischaemia (items 1-3,
4-1 to 4-3, 5-1 to 5-3); and no ischaemia (none of the
above). 12

Because of the small number of cases of ischaemic
heart disease in the study, the univariate association of
ischaemic heart disease with the various measure-
ments has been recorded in this paper with all
categories of ischaemic heart disease combined (any

Table 2 Study sample

Population sample Men Women Total
400 100 500

Moved away/not traced 71 16 87
Available population 329 84 413
Seen at clinic (1st visit) 285* 68 353
Returned for blood sample

(2nd visit) 284* 68 352

*Includes two subjects who were discovered not to be aged 45 to 64 at
the time the sample was drawn.

Table 3 Reproducibility of lipid tests and plasma glucose
duplicate pair analysis

Test No. of Overall mean Coefficient of
pairs (mmol/l) variation (%)

Cholesterol
Total 42 6-09 3-4
LDL 41 4-67 5 9
HDL 42 1-00 21-2

Triglyceride
Total 42 1-50 11-0 (5-3)*
VLDL 41 0-61 29-2 (15-2)*

Plasma glucose 49 5-19 0-36

*Excluding one "rogue" pair with total triglyceride values of 2-65
and 4-00 and corresponding VLDL values of 1-07 and 2-47.

ischaemic heart disease), except in consideration of
high density lipoprotein cholesterol. Univariate
associations of each category of ischaemic heart dis-
ease and the above measurements have been deter-
mined but are not recorded in this paper. The deter-
minants of high density lipoprotein cholesterol con-

centration have been considered using eight variables,
viz, age, sex, obesity as weight/height2,'3 alcohol con-

sumption, smoking habit, a combined measure of
physical activity at work and during leisure time, low
density lipoprotein cholesterol, and very low density
lipoprotein triglyceride. A multiple regression model
was used to assess the association of each variate with
high density lipoprotein cholesterol.

Results

The population drawn and seen by age and sex is
shown in Table 2. After identifying 500 names from
the lists of the doctors, 87 individuals could not be
traced, leaving 413 potentially available subjects for
the study. Of this number 353 were seen at the clinic
where most of the data were obtained, and of these
352 returned in a fasted state for venepuncture, 284
men and 68 women. Two subjects (both male) were

discovered to be outside the age range of the study.
The data relating to these two individuals have been
excluded leaving 282 male subjects for whom there
were usable data. This represents an overall response
rate of 85%.

Reproducibility of the biochemical measurements
has been expressed as the coefficient of variation.
Reproducibility for plasma glucose, total cholesterol
and triglyceride, and low density lipoprotein choles-
terol was acceptable and is shown in Table 3. Repro-
ducibility of the remaining lipoprotein fractions,
though more difficult to interpret, appeared to be less
acceptable. The minimal recordable difference be-
tween pairs of samples for cholesterol was 0.1 mmolIl,
which was 10% of the overall mean for high density
lipoprotein cholesterol. Of 44 pairs of samples for
high density lipoprotein cholesterol estimation, 17
had, in fact, differences of 0-1 mmol/I or less.

Table 4 Prevalence of ischaemic heart disease in men and women by age

Ages of men (y) Ages of women (y)

45 to 54 55 to 64 45 to 54 55 to 64

No. in sample 144 139 28 40
Angina 8 (6%) 14 (10%) 0 (0%) 4 (10%)
History of myocardial infarction 4 (3%) 11 (8%) 0 (0%/o) 4 (10%)
Ischaemia on electrocardiogram

Probable 2 (1%) 6 (4%) 1 (4%) 1 (3%)
Possible 12 (8%) 14 (10%) 5 (18%) 4 (10%)

Any ischaemic heart disease* 23 (16%) 32 (23%) 6 (21%) 11 (28%)

*Note that the individual categories are not mutually exclusive and hence do not add up to the "any ischaemic heart disease" figure.
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The prevalence of various categories of ischaemic
heart disease is shown in Table 4. The individual
categories of ischaemic heart disease were not mutu-
ally exclusive but there is little overlap of categories,
especially in the younger age group. The prevalence
of ischaemic heart disease in women was slightly
higher than in men but the number of female cases is
extremely small and these rates lack precision. In the
rest of the tables data referring to ischaemic heart
disease in women have not been given for this reason.

Univariate associations of physical and behavioural
characteristics of the men and women and the pres-
ence and absence of ischaemic heart disease disclosed
small and statistically non-significant differences apart
from levels of blood pressure. In men, systolic and
diastolic blood pressure levels were higher in those
with ischaemic heart disease compared with levels in
those without ischaemic heart disease (mean systolic
blood pressure with ischaemic heart disease 160
mmHg (SD 30), without ischaemic heart disease 144
mmHg (SD 25); mean diastolic blood pressure with
ischaemic heart disease 89 mmHg (SD 15), without
ischaemic heart disease 85 mmHg (SD 13)). Differ-
ences between mean systolic and mean diastolic blood
pressure with and without ischaemic heart disease
were statistically significant (p<0-001 and p<0-05,

respectively). Differences in the same direction for
systolic and diastolic blood pressure levels in women
were observed.
The associations between ischaemic heart disease

and total cholesterol, total triglyceride, the lipopro-
tein lipids, and plasma glucose are shown in Table 5.
The differences in concentrations of these lipids and
lipoprotein fractions in men with and without
ischaemic heart disease were small, and did not

achieve statistical significance. Plasma glucose was

higher in men with ischaemic heart disease (Table 5),
but the difference from levels in those without
ischaemic heart disease did not achieve statistical
significance. The association of ischaemic heart dis-
ease and high density lipoprotein cholesterol concen-

trations was analysed further for two male age groups

by each category of ischaemic heart disease-angina,
history of myocardial infarction, and possible and
probable electrocardiographic evidence of ischaemic
heart disease. Differences in the concentration of high
density lipoprotein cholesterol within these ischaemic
heart disease categories for all age groups with and
without evidence of the disease were small, inconsis-
tent, and did not achieve statistical significance (Table
6).

Consideration of the eight variates singly as deter-

Table 5 Serum lipid and lipoprotein concentrations and plasma glucose in men with and without ischaemic heart disease

Variable No ischaemic heart disease Any ischaemic heart disease

No. of subjects Mean (SD) (mmolll) No. of subjects Mean (SD) (mmolll)

Cholesterol
Total 226 5 75 (0-%) 52 5 77 (0 93)
HDL 226 0-94 (0-43) 54 0.91 (0-46)
LDL 226 4-33 (1-00) 54 4-30 (0-95)

HDL/Total (%) 225 16-8 (8-1) 52 16-3 (8-3)
Triglycerides

Total 226 1-55 (0-89) 52 1-66 (0-86)
VLDL 226 0-75 (064) 52 0-84 (0 70)

Plasma glucose 227 5-26 (1-39) 55 5-36 (0-98)

Note: Variation in numbers of subjects is explained by missing data.

Table 6 Serum high density lipoprotein (HDL) cholesterol concentrations for men by age and category of ischaemic heart disease

Ischaemic heart disease category 45 to 54 years 55 to 64 years 45 to 64 years

No. of Mean HDL No. of Mean HDL No. of Mean HDL
subjects (SD) subjects (SD) subjects (SD)

No angina 135 0-93 (0-43) 123 0-94 (0-44) 258 0-94 (0 44)
Angina 8 0-71 (0-21) 14 0-92 (0.50) 22 0-85 (0-43)

No history of myocardial infarction 139 0-93 (0-43) 126 0-94 (0-43) 265 0-93 (0-43)
History of myocardial infarction 4 0-65 (0 24) 11 0-98 (0-59) 15 0-89 (0-53)

No ischaemia on electrocardiogram 129 0-91 (0.42) 118 0-95 (0-43) 247 0-93 (0 43)
Possible ischaemia 12 1 00 (0-49) 13 0-94 (0-56) 25 0-97 (0-52)
Probable ischaemia 2 0-95 (0-50) 6 0-88 (0-51) 8 0-90 (0-47)

No ischaemic heart disease 120 0 93 (043) 106 0-94 (0-43) 226 0-94 (043)
Any ischaemic heart disease 23 0-87 (0-41) 31 0-94 (0-50) 54 0-91 (0.46)

Note: Any ischaemic heart disease= angina and/or history of myocardial infarction and/or possible or probable ischaemia on electrocardiogram.
Data are not additive because one subject can have more than one of the individual ischaemic heart disease categories.
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Table 7 Serum high density lipoprotein (HDL) cholesterol concentrations and physical activity in men and women

Physical actizty Leisure activity Work activity

Men Women Men Women

No. Mean HDL (SD) No. Mean HDL (SD) No. Mean HDL (SD) No. Mean HDL (SD)
(mmolIl) (mmol/l) (mmol i) (mmol/l)

None 99 0-89 (0-40) 5 1-42 (0-61)
Light 148 0 90 (0.43) 45 1-24 (0-54) 70 0-88 (0-43) 30 1-20 (0-37)
Heavy 132 0-% (0-44) 23 1-21 (0-41) 111 1-01 (0-46) 33 1-23 (0-58)
Total 280* 0-93 (0.43) 68 1-23 (0-50) 280* 0-93 (0-43) 68 1-23 (0-50)

*No data for two subjects of the original 282.

Table 8 Serum high density lipoprotein (HDL) cholesterol
concentrations and akohol consumption in men and women

Alcohol Men Women
consumption
(mllwk) No. Mean HDL No. Mean HDL

(SD) (SD)
(mmolIl) (mmol/l)

0 20 0-81 (0-33) 17 1-04 (0-33)
1 to 49 124 0-91 (0-46) 34 1-17 (0-41)

50 to 99 46 0-95 (0 43) 13 1-65 (0-70)
100 to 199 37 0-98 (0-49) 4 1-23 (039)
200+ 53 0-98 (0.37) 0 -
Total 280* 0-93 (0 43) 68 1-23 (050)

*See footnote to Table 7.

Table 9 Serum high density lipoprotein (HDL) cholesterol
concentrations and obesity index (weight/height2) for men and
women

Obesity index Men Women

No. Mean HDL No. Mean HDL
(SD) (SD)
(mmolIl) (mmolIl)

<20 14 1-09 (0-33) 4 1-38 (0.78)
20 to 21-9 27 1-19 (0.52) 12 1-18 (0-32)
22 to 23-9 41 0-84 (0-33) 12 1-17 (0.32)
24 to 25-9 79 1-02 (0-49) 13 1-49 (0-55)
26 to 27-9 63 0-87 (0-41) 15 1-20 (0-40)
28 to 29-9 37 0-84 (0.38) 2 0-85 (0.64)
-30-0 19 0-68 (0-21) 9 0-88 (0-20)
Total 280* 0-93 (0-43) 67t 1-23 (0-50)

*See footnote to Table 7.
tNo data for one subject of the original 68.

minants of high density lipoprotein cholesterol con-
centration for men and women showed no association
with age or smoking habit. Exercise classified as light
or heavy during leisure, and work activity classified as

none, light, or heavy showed small positive associa-
tions with high density lipoprotein cholesterol
concentrations in men, but small negative associations
in women (Table 7). High density lipoprotein choles-
terol levels rose with increasing alcohol intake in men
and women (Table 8). As the index of obesity

(weight/height2) rose in men and women, high density
lipoprotein cholesterol concentrations decreased
(Table 9). Concentrations of high density lipoprotein
cholesterol fell as low density lipoprotein cholesterol

Table 10 Serum high density lipoprotein (HDL) and low
density lipoprotein (LDL) cholesterol concentrations in men
and women

LDL (mmoilt) Men Women

No. Mean HDL No. Mean HDL
(SD) (SD)
(mmolIi) (mmolll)

<3*0 23 1-21 (063) 2 2-10 (0-71)
3 00 to 3-49 30 1-04 (0-44) 6 1-32 (0-37)
3-50 to 3-99 55 1-12 (0-53) 4 1-38 (0-34)
4 00 to 4 49 48 0.89 (0.36) 12 1-12 (0-36)
4 50 to 4 99 57 0.85 (0-28) 15 1-36 (0-69)
5-00 to 5-49 29 0.76 (0-15) 10 1-09 (0-31)
5-50+ 38 0-71 (0-35) 19 1-12 (0-44)
Total 280* 0-93 (0-43) 68 1-23 (0-50)

Correlation coefficients-Men: r= -0-37 p<0-01; women: r= -0-24
p<0.05.
*See footnote to Table 7.

Table 11 Serum high density lipoprotein (HDL)
cholesterol concentrations and very low density lipoprotein
(VLDL) tnglycende concentrations in men and women

Triglyceride Men Women
(mmol/l)

No. Mean HDL No. Mean HDL
(SD) (SD)
(mmolIl) (mmolll)

<0-2 46 1-14 (0-46) 23 1-38 (0-44)
0 2 to 0-39 44 1-02 (0-39) 17 1-32 (0-47)
0-4 to 0-59 43 1.04 (0-50) 6 1.12 (0-45)
0-6 to 0-79 39 0-88 (0-47) 9 1-26 (0-75)
0-8 to 0-99 33 0-99 (0-46) 4 0-83 (0-22)
10 to 1-49 37 0-68 (0-21) 9 0-90 (0-31)
1-5+ 35 0.70 (0-22) 0 -
Not known 3 0 57 (0-21) 0 -

Total 280* 0-93 (0-43) 68 1-23 (0-50)

Correlation coefficients-Men: r= -0-32 p<0-01; women: r= -0-36
p<0-01.
*See footnote to Table 7.
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and very low density lipoprotein triglyceride rose in
men and women (Tables 10 and 11).
The eight variates were included in a multiple

regression model with, as the dependent variables in
turn, the high density lipoprotein cholesterol and the
log high density lipoprotein cholesterol concentra-
tions. It was found that the assumptions of the model
were better satisfied by choosing the log values of high
density lipoprotein cholesterol as the dependent vari-
able. The full model explained 31.90/o of the total vari-
ance of log high density lipoprotein cholesterol con-
centration. Sex, low density lipoprotein cholesterol,
and very low density lipoprotein triglyceride were
each significantly associated with high density lipo-
protein cholesterol concentration (p<0.001). Each
variate explained individually around 7% of the vari-
ance in high density lipoprotein cholesterol concen-
tration. Alcohol and obesity index were also highly
significantly associated with high density lipoprotein
cholesterol concentration, with each variate explain-
ing about 2% of the variance.
Age, smoking habit, and physical activity were not

associated with high density lipoprotein cholesterol
level using this model. A five variate model excluding
these same three factors explained 31-7% of the total
variance of log high density lipoprotein cholesterol
concentrations.

Discussion

The feasibility of undertaking a longitudinal study of
the associations between ischaemic heart disease and
plasma lipids and lipoproteins was supported by the
satisfactory response of those available within the
population sample.
We were particularly encouraged by the willingness

of our subjects to fast overnight and attend a clinic the
following morning. We made this easier for our sub-
jects by starting the clinic relatively early (7.15 am)
and providing breakfast. In this way our subjects usu-
ally stopped off at the clinic on their way to work.
Subjects who could not attend the clinic because they
left for work before the clinic began were visited at
home.

Reproducibilty of the lipid measurements was
difficult to interpret because of the narrow range of
values for some of the components. The coefficients of
variation for high density lipoprotein cholesterol and
very low density lipoprotein triglyceride were, how-
ever, sizeable, and were considered unacceptable for a
longitudinal study. This has led to modifications in
our methods, which include the use of Na2 EDTA-
plasma rather than serum, a reduction of the interval
between venepuncture and lipoprotein quantification,
the use of conventional preparative ultracentrifuga-
tion to isolate very low density lipoprotein, an

increase in the final concentration of MnCl2 (to 0 09
M) used for the very low density lipoprotein/low
density lipoprotein precipitation,'4 and the measure-
ment of lipid concentrations enzymatically in a cen-
trifugal analyser (Table 1).
The prevalence of ischaemic heart disease in men

was similar to that recorded by Reid and others in the
Whitehall study using similar information from medi-
cal histories and electrocardiograms.'5 The overall
prevalence (any ischaemic heart disease) for men in
the Whitehall study was 11-3%, 17%, and 22*5% for
men aged 40 to 49, 50 to 59, and 60 to 69 years,
respectively.
The univariate associations of "risk" factors,

including total cholesterol and triglyceride and the
lipoproteins in particular, with ischaemic heart dis-
ease were not obvious except for blood pressure
levels. Total cholesterol was marginally higher in
those with ischaemic heart disease for both men and
women. High density lipoprotein cholesterol was
lower in men with ischaemic heart disease than in
those without it. The ratio of high density
lipoprotein/total cholesterol was marginally higher in
men without ischaemic heart disease compared with
men with it. The lack of clear association between
these lipids and prevalent ischaemic heart disease is
not unusual: for example the Framingham study
showed no association between prevalence of
ischaemic heart disease and total cholesterol.16

Because of the inverse associations of high density
lipoprotein cholesterol and incidence of ischaemic
heart disease reported from Framingham,2 Tromso,3
and Israel,'7 it was of interest to consider determin-
ants of high density lipoprotein cholesterol levels from
our data. The independent contributions of sex,18-20
low density lipoprotein cholesterol,2' 22 very low
density lipoprotein triglyceride,'92' 23 alcohol,2425
and obesity2023 in explaining variations of high
density lipoprotein cholesterol are in keeping with
other studies.
Having established the feasibility of a prospective

study, we are currently recruiting for long-term
follow-up all men aged 45 to 59 years registered with
the same 16 general practitioners using the improved
laboratory procedures. In view of the existing evi-
dence that ischaemic heart disease may be related
more strongly to the concentration of high density
lipoprotein226 than to the other major high density
lipoprotein subfraction3, measurements of both sub-
fractions are being made, using an ultracentrifugal
microprocedure recently developed in our labora-
tory.27

The authors received financial support for the study
from ICI Pharmaceuticals Ltd, and The British Heart
Foundation.
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