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Introduction

Doctors visiting the UK from overseas are fre-
quently amazed that there are still physicians here
who seem to think that whether to treat hyper-
lipidaemia to prevent coronary heart disease
(CHD) is a matter for debate, when in reality the
evidence favouring such an approach is often
stronger than that for many other disorders, which
are treated without question.' Certainly there are
grounds to debate the most appropriate level of
cholesterol at which drug treatment should be
instituted in different groups ofpatients,2-4 but that
certain patients stand to benefit greatly from
treatment for hyperlipidaemia can no longer be
denied. The evidence for this has recently been
reviewed in detail elsewhere' 5 6 and I shall therefore
here simply review only that which is of relevance
to the management of hyperlipidaemia as a means
of coronary prevention in diabetes mellitus in
clinical practice. Details of lipoprotein physiology
and other information not included in the present
article can be found in two earlier articles.7'8

Lipoproteins as risk factors for atherosclerosis in
diabetes

The relationship between serum cholesterol and the
risk of CHD was first clearly established in the
Framingham study9 and has since been irrefutably
confirmed. 10 Serum cholesterol in diabetes, as in the
general population, is related toCHD risk, the only
difference being that the risk rises even more steeply
with increasing cholesterol." In the general popula-
tion the risk from cholesterol is largely attributable
to the low density lipoprotein (LDL) cholesterol.
The other major component of the total serum
cholesterol, high density lipoprotein (HDL)
cholesterol, is inversely related to the risk in most
studies.'2 In diabetes the same relationship between
LDL cholesterol holds true, but in addition a
greater proportion of the serum cholesterol is

present in very low density lipoprotein (VLDL)
and intermediate density lipoprotein (IDL). There
is accumulating evidence to link VLDL and IDL
with accelerated atherogenesis.'3"4 Since these
lipoproteins are rich in triglycerides as well as
cholesterol, this may explain the much stronger
relationship between CHD risk and serum trigly-
cerides in diabetes compared to the general popula-
tion.'3"15
There is evidence that in non-insulin dependent

diabetes mellitus (NIDDM), as in the general
population, serum HDL levels are inversely related
to risk." The confusing factor in insulin-dependent
diabetes mellitus (IDDM) is that either the disease
itself or the insulin treatment has set the average
HDL cholesterol level above that of the non-dia-
betic population.7"3 Even so, there is some evidence
that within the IDDM population HDL is still
inversely related to the risk of arterial disease.'6 In
NIDDM the factors regulating HDL levels, for
example obesity and hypertriglyceridaemia appear
to be the same as in the non-diabetic population.'7

Clinical trials relevant to diabetic practice

Two important primary prevention studies in
middle-aged men with no preceeding evidence of
CHD, the Lipid Research Clinics (LRC) Study'8"9
and the Helsinki Heart Study,20'2' have proved that
lowering serum cholesterol decreases coronary
morbidity and mortality. In neither trial were the
serum cholesterol levels before starting drug
therapy extremely high, being 7.2 in the LRC trial
and 6.9 mmol/l in the Helsinki Heart Study. Fur-
thermore, men with evidence of pre-existing CHD
at the outset were rigorously excluded. In neither of
these trials was there a decrease in overall death
rates. This was because the men participating in the
study were so healthy at the outset that coronary
death rates were not high and did not assume a
great enough proportion of total deaths to make a
significant impact on overall mortality, which, as is
the case in middle-aged men whether they are in aCorrespondence: P.N. Durrington, M.D., F.R.C.P.
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trial or not, was due to malignancy and accidents as
well as CHD. These trials thus tell us two things.
Firstly, that by decreasing cholesterol we can
reduce coronary morbidity and CHD deaths, but
secondly, that if we want to have any worthwhile
impact in extending life we had better turn to a
population whose chance of premature death due
to CHD is much greater than from other causes.
Thus, for example, in the Stockholm Secondary
Prevention study22 in which myocardial infarction
survivors (whose chances ofdying of a cause, other
than CHD, are much less than the general popula-
tion) were randomized to receive cholesterol-low-
ering medication or placebo, there was a decrease
in both coronary (36%) and total mortality (26%)
over 10 years.

Diabetic patients, many of whom will have
hyperlipidaemia and other risk factors for CHD,
are at greatly increased risk ofdying prematurely of
CHD and we do not have to be greatly gifted as
clinicians to identify some individuals virtually
certain to do so. Thus coronary prevention in
diabetes by lipid-lowering is justified by present
evidence.

In the LRC trial, which employed cholestyra-
mine as the active drug, a 1% decrease in choles-
terol was associated with a 2% decrease in CHD
morbidity and mortality,'9 whereas in the Helsinki
Heart Study a similar decrease in cholesterol
produced a 3% decrease in CHD.20 In the latter
study, which was of very similar design to the LRC
study (each had about 4,000 men randomly as-
signed to placebo or active drug), gemfibrozil was
the active drug. This had the additional effect of
lowering triglycerides and raising HDL and it is
likely that one or both of these effects explains its
greater efficiency in decreasing CHD.2' Of partic-
ular importance to the diabetologist, it was patients
with type Ilb hyperlipoproteinaemia (combined
hypercholesterolaemia and hypertriglyceridaemia)
who showed the greatest decline in CHD and this
combined type of hyperlipidaemia is prevalent in
both IDDM and NIDDM.2324
Another important lession from the LRC and

Helsinki Heart trial is the rapidity with which the
decline in CHD occurred, the difference between
placebo and active therapy being evident after only
2 years in both. A similar rapid decline occurred in
the UK in both CHD deaths and diabetes-related
deaths during World War II, probably associated
with a dramatic decrease in our national fat
consumption and an increase in carbohydrate
intake in the form of less highly refined flour.25

Screening the diabetic clinic

It is sad to note that, at the present time, most
hyperlipidaemia in diabetes is being discovered by

the general practitioner. Failure to institute a
programme of screening for hyperlipidaemia in the
diabetic clinic itself, one of the main purposes of
which should be the early detection of complica-
tions and their precedents, can no longer have any
rational basis. It can only stem from a lack of
knowledge on the part of diabetic specialists,
recalcitrance due to the feeling that they already
have too much to do, or the incorrect belief that it
would be expensive or that the patient must be
fasting (which poses particular problems for the
diabetic). CHD is the commonest cause of serious
morbidity and premature death in diabetes. A
service which recognizes only other complications
must be viewed as a failure. The cost of measuring
serum cholesterol is only fractionally more than
blood glucose and substantially less than a bio-
chemical profile or a blood count. Fasting has no
significant effect on the level of cholesterol in the
vast majority of patients. Screening for hyper-
cholesterolaemia can thus be reasonably under-
taken using random samples. Our best evidence for
benefit of treatment is for cholesterol so that this
would be a very reasonable starting point for most
diabetic clinics. Several authorities, including Dr
R.S. Elkeles (personal communication, 1990) also
advocate the measurement of triglycerides ran-
domly, since, although they will increase following
meals, the use of higher levels to define the upper
limit of normal than are used in the fasting state
(say 4 mmol/l as opposed to 2 mmol/l) would at
least allow the detection of those patients with
markedly elevated levels, in whom treatment might
be important.

Current evidence indicates that we should be
focussing our attention on patients whose serum
cholesterol exceeds 6.5 mmol/14'26 (Table I). After
attention to diet and to diabetic control and
revision ofany other therapy, such as antihyperten-
sive therapy, which might elevate lipids, some
patients will remain in whom specific lipid-lower-
ing drug therapy may be considered and it is in this
group that fasting-cholesterol, triglyceride and
HDL-cholesterol may be helpfully determined.

The diabetic diet and hyperlipidaemia

The chosen diet of diabetic patients in England,
even prior to the onset of diabetes, is rich in fat27
and it was clearly demonstrated in the 1930s that
glucose tolerance deteriorates further when a diet
restricted in carbohydrate is given.28 This was
largely forgotten until recent years and the usual
diet for the patient with NIDDM was one of
carbohydrate restriction, all the more regrettable
since the patient may well have increased fat intake
to compensate for the loss of dietary energy in
carbohydrate. Furthermore, carbohydrate restric-
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Table I The approach to the managment of the diabetic
patient whose serum cholesterol exceeds 6.5 mmol/l

I a) Dietician (to ensure patient has body weight con-
trol and reduction in fat intake as the primary
objective of their diet)

b) Smoking (advise to stop in no uncertain terms)
c) Optimise glycaemic control (discuss with dietician:

may be better to decrease insulin therapy in order
to allow obese patient to lose weight)

2 Repeat measurement of cholesterol. If level still
exceeds 6.5 mmol/l:-

3 a) Adequately exclude secondary causes other than
diabetes, particularly alcohol abuse, hypothyroid-
ism, nephropathy, which may require therapy in
their own right.

b) Consider change of diabetic therapy
i) IDDM - further adjustment of insulin dose/

frequency
ii) NIDDM on diet alone, who is hyperglycaemic-

consider metformin* if obese, or introduction
of sulphonylurea or insulin if underweight

iii) NIDDM on sulphonylurea - consider change
to metformin or addition ofmetformin* depend-
ing on blood sugar

c) Does the patient already have CHD? Consider
aspirin and further cardiac investigation (exercise
ECG and/or coronary angiography)

d) Consider whether any diuretic or P adrenoreceptor
blocking therapy could be stopped or replaced with
another drug.

4 Repeat measurement of cholesterol. If level still
exceeds 6.5 mmol/l:-

5 Consider specific lipid-lowering drug

*The occasional patient will tolerate and respond to guar
gum.

tion is a very poor means ofweight reduction in the
obese. The correct diabetic diet is one in which fat is
restricted. In the obese diabetic, fat intake should
be reduced to achieve a total dietary energy input of
1,000 Cals and the patient should be clear that
weight reduction is their primary objective. In the
non-obese, fat, particularly saturated fat, should be
avoided and the energy deficit bridged with un-
refined carbohydrate foods (bread, potatoes, pasta,
rice, pulses and beans) and small quantities of
polyunsaturated oils (sunflower, corn, safflower,
soya bean) or, perhaps preferably, ifthe patient can
afford it, the largely monounsaturated olive oil.29
Although this type of dietary approach has been
recommended by the British Diabetic Association
for several years, too many patients still believe
they should avoid carbohydrates and dieticians
frequently place too much emphasis on increasing
fibre intake as an end in itself.

Diabetic therapy and hyperlipidaemia

The drugs metformin and guar gum probably have
some small direct effect in improving serum lipids

not possessed by sulphonylureas,3031 as discussed
by Elkeles (this issue, pp. 931-937). Insulin too has
the effect of lowering triglycerides and sometimes
cholesterol.3133 The apparently beneficial effect of
insulin and the neutral effect of sulphonylureas
may not be borne out in practice and even lead to
deterioriation, if their prescription is associated
with weight gain. Avoidance of obesity is of the
greatest importance in the management of hyper-
lipidaemia.

Other drugs likely to adversely effect serum lipids

The effects of diuretic and P-blocker drugs'3'3' have
already been discussed (Feher, this issue,
pp. 938-946). Clearly, for heart failure or some
patients with angina, there may be an absolute
indication for such therapies, but often discontinu-
ing such treatment or replacing it with other drugs
can reasonably be undertaken. This may be partic-
ularly important in the management of hyperten-
sion in the type of patient who falls into the
category of chronic cardiovascular risk discussed
by Dodson and Bain (this issue, pp. 922-927).

Specific lipid lowering drug therapy

Fibric acid derivatives

This group of drugs includes bezafibrate, feno-
fibrate and gemfibrozil. The effect of these drugs is
principally to decrease serum triglycerides by
decreasing VLDL.34 In addition they reduce the
serum cholesterol concentration particularly when
it is raised in association with increased serum
triglycerides. The decrease in cholesterol is mainly
due to a reduction in the circulating levels of the
more lipid-rich LDL subfractions or IDL,` which
are the lipoproteins which may be most closely
associated with atheroma in diabetes. In addition,
there is often a tendency forHDL cholesterol levels
to increase during treatment with these drugs.
Furthermore, there may be small improvements in
glucose tolerance associated with their use.36
Bezafibrate has the additional potential advantage
that it lowers serum fibrinogen,37 which contributes
to the risk of arteriosclerosis in diabetes.38
Gemfibrozil, on the other hand, has the advantage
that it has been clearly documented to reduce
coronary morbidity and mortality in the Helsinki
Heart Study, as previously discussed. The choice of
fibrate depends on the individual clinician's judge-
ment and patient acceptability. Generally this
group of drugs is well tolerated, and when one of
them is not, it is often worth trying one of the
others. They should all be avoided in renal
insufficiency or gross proteinuria, but, when serum
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creatinine is not elevated and there is only microal-
buminuria or macroalbuminuria of less than 1 g/
day, they may be used. Indeed, patients with even
minor degrees of nephropathy may be at con-
siderably increased risk ofpremature CHD and are
a group in whom lipid-lowering therapy may be
especially important.3940

Fibrates are first-line agents in diabetic patients
with an increase in cholesterol associated with
hypertriglyceridaemia.34'36'41'42 I am not, at the
present time, a strong advocate of treating hyper-
triglyceridaemia when the serum cholesterol is less
than 6-6.5 mmol/l. The fibrates would not be
suitable drugs for those adventurous enough to do
so, because, although they still have the effect of
lowering the triglycerides when the LDL choles-
terol is low, they tend to increase the more dense
LDL,3543 which may counteract any potentially
favourable effect.

HMG-CoA reductase inhibitors

Inhibitors of the enzyme, 3-hydroxy 3-methyl
glutaryl-CoA reductase, which include the drugs
pravastatin and simvastatin, are relatively new in
clinical practice.34 Their predominant effect is to
decrease LDL, both IDL and the more dense LDL
subfractions. They have a relatively small effect in
decreasing serum triglycerides compared to the
fibrate drugs. They do, however, generally reduce
serum LDL cholesterol levels in hypertriglyceri-
daemia even when the total cholesterol concentra-
tion is less than 6.5 mmol/l. They may therefore
have a special role in patients, who have established
CHD, such as those who have undergone coronary
artery surgery in whom it is considered desirable to
aim for levels of cholesterol of less than 6 mmol/l.
They are thus the treatment of choice in diabetic
patients, who have not responded well to fibrate
drugs or whose initial serum cholesterol level is
substantially elevated, but whose serum trigly-
cerides are not grossly raised, and in those patients
in whom particularly low levels of serum choles-
terol of less than 6 mmol/I are regarded as a
therapeutic target. They should not generally be
used in combination with fibrate drugs as the
combination is more likely to produce myositis.
Because of the possibility of such a side-effect,
although rare when they are used alone, it is
recommended that patients have their serum crea-
tine kinase monitored after their introduction and
it should, of course, be determined should any
muscle symptoms develop. The statins are gener-
ally well tolerated, are effective in diabetes and do
not cause any deterioriation in glycaemic con-
trol.42'4'45 They may be used in patients with

renal disease, which is another potential advantage
in diabetes."-4
Other lipid lowering drugs
The bile-acid sequestrating agents (cholestyramine
and colestipol) are effective cholesterol-lowering
drugs. In diabetes, however, they have certain
disadvantages. Firstly they tend to increase serum
triglycerides49 and in diabetes for reasons alreadydiscussed this may be more unfavourable and more
marked than in primary hyperlipidaemia. Second-
ly, their mode of administration may make them
unacceptable to patients already on multiple medi-
cation.
Acipimox is an analogue of nicotinic acid which

may be of potential in diabetes. Nicotinic acid
itself, although an effective agent in lowering both
cholesterol and triglycerides, causes flushing, which
is unacceptable to most non-diabetic patients and
certainly is to diabetics, who may flush even more.
Also, its effect in lowering circulating non-esterified
fatty acids (NEFA), which should be an advantage
to the diabetic, in whom these contribute to insulin
resistance, is only short-lived and is followed by a
rebound during which hyperglycaemia may occur.
The flushing is less with acipimox and the
favourable effect of suppressing serum NEFA
may be translated into improved glycaemic con-
trol, if sufficiently long-acting formulations are
developed.50

Fish oil, although it lowers serum triglycerides,
often raises the LDL cholesterol and may cause a
deterioration in glycaemic control. 51-53 Probucol,
although it may have favourable potential, because
it is an antioxidant, lowers serum HDL and it has
not been satisfactorily established that it does not
have deleterious effects on reverse cholesterol
transport.5m

Conclusion

There are patients with diabetes at considerable
risk ofCHD at an early age, many ofwhom alreadyattend diabetic clinics, many ofwhom can be easilyidentified and who have the type of hyperlipid-aemia, which it is known can be effectively and
beneficially treated. So far as these individuals are
concerned there can be no case for further delay.
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