
of angiotensin converting enzyme are also under way; animal
studies have shown that they limit the proliferative response
to vascular injury.'5 Future treatments might include specific
monoclonal antibodies, which can block receptors for platelet
adhesion or mitogens such as platelet derived growth factor.

Restenosis is the greatest challenge facing angioplasty. New
treatments and an explanation of individual differences in
susceptibility to restenosis will depend on a better under-
standing of vascular repair and the proliferation of smooth
muscle cells.
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Hypertension and non-insulin dependent diabetes

Chicken, egg, tablets, or insulin resistance?

The association between non-insulin dependent diabetes
mellitus and hypertension is independent ofage and obesity. 2
When the two diseases coexist hypertension antedates the
diagnosis of diabetes some eight times more commonly than
the reverse sequence.3 One possible reason is the diabetogenic
effect of drugs used to treat hypertension.
Two Swedish groups have reported a markedly increased

incidence of non-insulin dependent diabetes mellitus in
treated hypertensive patients.7 Bengtsson et al studied nearly
1500 women over 12 years and found that those treated with a
thiazide had an almost fivefold increased risk of diabetes,
while those using 1 blockers showed a sixfold increase.4 All of
the 16 hypertensive women who developed diabetes were
taking antihypertensive drugs, whereas no untreated hyper-
tensive woman developed diabetes.5 Skarfors and colleagues
have previously reported a 3*6-fold increased risk of diabetes
in hypertensive middle aged men in Uppsala.6 In this issue
they report the full analysis of the 10 year follow up of this
study, which showed that antihypertensive treatment is
associated with a nearly twofold increase in the risk ofdiabetes
when, among other things, body mass index and systolic
blood pressure at the beginning of the study are controlled for
(p 755).7
There are, however, problems with this interpretation.

Another longitudinal study, from Finland, recently suggested
that glucose intolerance antedates rather than results from
hypertension.8 This study examined glucose tolerance and
blood pressure in middle aged men three times over 18 years.
The blood glucose concentration one hour after a glucose load
was higher in those who went on to develop hypertension than
in those who remained normotensive, and this association was
independent of age, obesity, alcohol intake, and blood
pressure at the initial assessment. Men in the top one third of
the one hour blood glucose distribution in 1968 had a 1 7-fold
increased risk of hypertension 18 years later. As none of these
men was taking antihypertensive drugs at the baseline
examination these observations suggest that the association
between glucose intolerance and hypertension may not be one
of cause or effect but the result of a common antecedent.

Insulin resistance is a necessary, but not sufficient, condi-
tion for the development of non-insulin dependent diabetes
mellitus.9'3 Several studies over the past five years have also
documented insulin resistance in untreated patients with
essential hypertension,4 5 although the importance of insulin
resistance in the aetiology of hypertension may differ sub-
stantially between ethnic groups.'6 Hypertensive people
show a specific resistance to insulin stimulated non-oxidative
glucose disposal but not to the other metabolic effects of
insulin. 1'

In people with good 1B cell reserve insulin resistance
produces a compensatory increase in insulin production to
maintain fasting normoglycaemia.9 Hypertension may there-
fore result from hyperinsulinaemia rather than from insulin
resistance.' 17-28 This could be mediated by insulin induced
renal retention of sodium29 or the effect of insulin on the
sympathetic nervous system,30 or on the handling of sodium
by the arterial smooth muscle cell membrane.3' 32 When the
responsiveness of 1B cells to glucose is no longer sufficient to
sustain fasting normoglycaemia diabetes will supervene9'"-
insulin resistance is then no longer paralleled by hyper-
insulinaemia. The hope that the separate roles of insulin
resistance and hyperinsulinaemia in controlling blood
pressure might be disentangled in patients with non-insulin
dependent diabetes mellitus, however, is confounded by the
preliminary findings that proinsulin-like molecules may be a
contributory factor in this group.33
Only longitudinal studies can determine whether insulin

resistance can explain the coincidence of hypertension and
non-insulin dependent diabetes mellitus and the contribution
of antihypertensive drugs. Salomaa et al suggested that the
raised blood glucose concentration one hour after a glucose
load is an indication of insulin resistance and that insulin
resistance may antedate, and even initiate, hypertension.8 In
that study the contribution of glucose intolerance to blood
pressure was weak-6% of the variance of systolic pressure
and 3% of that of diastolic pressure by regression analysis.
This, however, may be a conservative estimate, both because
of the poor reproducibility of the test and because blood
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glucose concentration at one hour is a poor marker of insulin
resistance.
The Uppsala group has reported several investigations of.

insulin resistance and the evolution of glucose tolerance in
hypertensive patients. In its earlier study raised concentra-
tions of insulin, both during fasting and in response to an
intravenous glucose tolerance test, were seen in hypertensive
people at the start of the study, but over time the group
observed a fall in the insulin response to glucose, associated,
as expected, with worsening glucose tolerance.6 Its new report
again shows that high fasting insulin concentrations, with an
impaired insulin response to glucose, predict the develop-
ment of diabetes but that antihypertensive drugs further
contribute -suggesting that treatment may exacerbate abnor-
malities of insulin resistance and secretion (p 755).7

In several therapeutic trials the same group has docu-
mented insulin resistance as well as an impaired insulin
response to glucose in patients treated with thiazides34 and 1B
blockers.35 They ascribe the metabolic changes in the hyper-
tensive patients to these treatments rather than to the nature
or severity of the hypertensive state itself. There is, neverthe-
less, a substantial risk of spontaneous deterioration to
diabetes over 10 years in people with insulin resistance, well
shown in several longitudinal studies of people with impaired
glucose tolerance.36 In these people, too, fasting hyper-
insulinaemia, with an impaired insulin response to oral
glucose, best predicts those likely to develop diabetes.937-39
Moreover, the Uppsala group has recently reported not only
insulin resistance but also a diminished insulin response to
glucose in untreated hypertensive patients.

Placebo controlled studies of long term antihypertensive
treatment suggest that glucose intolerance is exacerbated by
diuretics4"' and ,B blockers,43"45 although mean fasting blood
glucose concentrations generally differed by less than 0-7
mmol/l between the intervention and control groups.4"4245
Clinically important glucose intolerance occurred in only
2-5% of patients taking thiazides and 1% of those taking
propranolol or placebo during five years' observation in the
Medical Research Council mild hypertension study.43 In 60%
of those patients with glucose intolerance induced by thiazide,
glucose tolerance returned to normal within one year of
stopping the drug.'
How serious is the worsening of insulin resistance produced

by thiazides and 13 blockers? Insulin resistance is associated
with several risk factors for coronary heart disease,'7 including
the lipoprotein changes seen with thiazides34 and 13 blockers,35
and hyperinsulinaemia has been proposed as being
atherogenic on both epidemiological47" and biological50
evidence. Insulin may act as a growth factor, with possible
effects on arterial wall smooth muscle,5' and the relation
described between left ventricular mass and cardiovascular
disease52 could occur through the mediation of such growth
factors.
The adverse metabolic effects of thiazides and i blockers,

including insulin resistance, may explain the "paradox" that
treatment of mild hypertension fails to reverse the excess risk
of coronary heart disease.3553 Yet a recent meta-analysis
suggests that a reduction in diastolic blood pressure of 5-6mm
Hg, in most cases with thiazides and ,B blockers, is able totally
to reverse the risk of stroke, and to reverse some half of the
risk of coronary heart disease attributable to this increase in
blood pressure.55 While iatrogenic effects, in terms of insulin
resistance, may explain the incomplete reversal of the risk of
coronary heart disease, other explanations could be the non-
reversibility ofatheroma with reductions in blood pressure or
the abnormalities of platelets,56 fibrinogen, or fibrinolysis57
observed in hypertensive patients. And even though in
patients with mild hypertension coronary heart disease is two

to three times commoner than stroke,"5 " intervention studies
have resulted in the prevention of around twice as many
strokes, both fatal and non-fatal, as myocardial infarcts.55
Thus the suggestion of the meta-analysis55 that full revers-

ibility of the risk of coronary heart disease associated with
hypertension could at the most double the currently observed
benefits, implies that, even if the full impact of blood pressure
on coronary heart disease was reversible, the reduction in
strokes could still outnumber that in coronary heart disease.
Furthermore, as case fatality after myocardial infarction has
fallen in recent years,59" and as a non-fatal stroke is generally
more disabling than a non-fatal myocardial infarction, any
gains on the swings of a new class of drugs for hypertension
might be lost on the roundabouts if its effect on stroke was
even marginally less than that of ,B blockers or thiazides.6'

It may, then, be risky to assume that antihypertensive
drugs that do not adversely affect insulin resistance, such as
angiotensin converting enzyme inhibitors' or o blockers,62
would inevitably produce greater benefit than the 3 blockers or
thiazides which the British Hypertension Society's working
party recommended as first line treatment.63 64
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Addressing the most important preventable cause of death

A new journal on tobacco control

What is the most important health problem today? The
candidates are many: HIV infection-for its case fatality rate,
rapid spread throughout the world, and complex social
effects; use of alcohol and illicit drugs-for its contribution
to violence, health care costs, family disruption, and social
degradation; injuries-the commonest cause of years of
potential life lost in some countries'; or lack of exercise-the
most prevalent risk factor for heart disease.2 The multiplicity
of health indices makes it possible to label almost any disease,
pathogen, chemical, behaviour, or consumer product as the
most important health problem. But ifwe go back to basics-
and consider deaths-then tobacco stands out. Tobacco use is
the leading preventable cause of death in developed countries
and is quickly gaining that distinction in developing countries.
World tollacco consumption increased from 4-7 million

tons in 1975 to 6-6 million tons in 1990. Consumption is
projected to grow by about 2% each year, reaching 7-9 million
tons in the year 2000. Developed countries will experience a
slight fall, whereas a 3% annual growth rate is projected for
developing countries.3 The largest increases have been in
Africa and the Asia-Pacific region-, with mean per person
cigarette consumption increasing by 25% and 18% respec-
tively between 1970 and 1985.4 As a direct result the incidence
of disease attributable to tobacco is also rising. A World
Health Organisation expert panel has estimated that three
million people die every year because of tobacco use. The
panel predicts that if current smoking patterns continue the
toll will increase to 10 million deaths a year by 2025. This
means that half a billion people now living- 10% of the
world's population-could ultimately die of tobacco use.56

These staggering figures can be quoted with confidence
because-as Antonia Novello, the United States surgeon
general, has noted- "Smoking represents the most extensively
documented cause of disease ever investigated in the history
of biomedical research."7 The United States Office on
Smoking and Health's bibliographical database contains more
than 50000 citations from biomedical publications. This
voluminous research has been summarised in more than 8000
pages in 21 reports from the surgeon general. The research
has been published in a wide range of journals devoted to
general medicine, medical specialties, public health, health
education, addiction, psychology, economics, law, health
policy, and other disciplines.
Now the subject is to have a journal of its own. To capture

important research findings, put them into perspective, and
disseminate them to audiences around the world, the BMJ
Publications Group is launching a new journal-Tobacco
Control (see p 739 and a call for papers facing p 759 in the
clinical research edition, and page 763 in the general practice
edition, and on the inside back cover in the international
edition). The journal will appear in March 1992 in time for the
eighth world conference on tobacco and health in Buenos
Aires.
The control ofan infectious disease requires an understand-

ing of the causative agent, the vector, the host, and the
environment in which transmission occurs. The same applies
to controlling tobacco use.8 Therefore, Tobacco Control will
consider much more than the effects of smoking on health. It
will investigate the agent, tobacco, including new products-
such as denicotined cigarettes-designed to appeal to health
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