
CORONARY heart disease (CHD) mortality rates in the
United Kingdom (UK) have fallen in recent years but remain

high in relation to the rest of the world.1 These high rates of
CHD death are associated with poor cardiovascular risk profiles
and unhealthy lifestyles in men and women of all ages.2,3 Early
mortality following acute myocardial infarction (MI) is very
high, approaching 50% at 28 days, including pre-hospital mortal-
ity,1 and is approximately 4.5% per year over the following five
years.4 For these reasons alone, prevention of CHD must include
a strategy for risk reduction in selected high-risk patients to
prevent myocardial infarction, which carries such considerable
risks of death and recurrent ischaemic events.

Coronary heart disease has a multifactorial aetiology and there
are a number of potentially modifiable risk factors, including
lipids.5 Five outcome studies (two primary6,7 and three secondary
prevention4,8,9) using statins (HMG CoA reductase inhibitors) for
lipid lowering have shown reductions in the incidence of fatal and
non-fatal MI. Three of the five4,6,9 were also able to demonstrate
reductions in all-cause mortality. Other benefits include fewer
coronary revascularisation procedures and strokes10 and may
include reductions in the incidence of anginal symptoms, conges-
tive heart failure, disability, and improved quality of life.11

There are a number of major and controversial challenges
arising from the compelling cardiovascular benefits of statins: (a)
accurate definition of risks, benefits, and costs of treatment; (b)
placing this analysis in the context of other CHD preventive
measures; (c) establishing a policy for statins that is not only
desirable on the basis of best evidence but also affordable and
achievable; (d) improved methods of targeting individual
patients and assessing risk; and (e) developing and evaluating
new models of implementation in primary care.

A number of guidelines have been produced to address some
of these challenges. In 1997, the Standing Medical Advisory
Committee produced guidance which was circulated widely to
general practitioners (GPs) in England and Wales.12 This guid-
ance attracted criticism on the one hand as being financially irre-
sponsible,13 and on the other as being overconservative, treating
too few eligible individuals.14 Other recent guidance includes:
the Second European Joint Task Force,15 the National Health
Service (NHS) Centre for Reviews and Dissemination,16 the
Joint British Recommendations,17 the Royal College of
Physicians of Edinburgh Lipid Consensus Conference,18 and the
Scottish Intercollegiate Guidelines Network (SIGN) guidelines
on primary19 (see Box 1) and secondary20 prevention of coronary
heart disease. A plethora of guidelines does not always clarify
but may serve to confuse — particularly in such a controversial
area. Happily, the latest British guidelines have not been devel-
oped in isolation from each other and there is now a remarkable
degree of consistency between them.17-20 Statins should be con-
sidered for:

• secondary prevention of patients aged under 75 years with
CHD or other major atherosclerotic disease with total cho-
lesterol ≥5.0 mmol/l (LDL cholesterol ≥3.0 mmol/l).

• primary prevention in patients aged under 70 years with a
10-year absolute CHD risk exceeding 30% with total choles-

terol ≥5.0 mmol/l as a first priority, progressively extending
this to those with 10-year risk exceeding 15% when costs
and resources permit.

Assessment of the clinical effectiveness of statins is necessary
but is only a first step. Guidance must also take into account
issues of cost-effectiveness, workload, and resource implications.
The cost-effectiveness of statins in secondary prevention appears
to be better than some preventive interventions (e.g. cervical
cytology screening)21 but poorer than others (e.g. smoking cessa-
tion activities; β-blockers or aspirin for secondary prevention).16

In secondary prevention, the number needed to treat (NNT)
would be 13 people for five years to prevent one CHD event.4

The cost-effectiveness of statins in primary prevention is more
problematic16,19,21-23 and is less than in secondary prevention
because of the lower absolute risk of CHD, except in high-risk
patients. At a 10-year CHD risk threshold exceeding 30% for
primary prevention, the comparable NNT has been estimated as
21.19 This threshold is set at a high enough level to overlap with
the lower end of the risk range for secondary prevention14 where
the average 10-year risk of a further event is ≥30%.8,9 On this
basis, those at high primary risk are not discriminated against
compared with those at lower secondary risk.

What are the implications for workload in primary care? In a
recent analysis of the Scottish Health Survey 1995, for the SIGN
primary prevention guideline,19 7.8% of the Scottish population
aged 35 to 64 years were found to be potentially eligible for
statins for secondary prevention24 and 1.5% for primary preven-
tion25 using a 10-year CHD risk threshold of 30%
(secondary:primary ratio — 5.2:1). Translated to an illustrative
practice of 10 000 patients, 293 would require secondary preven-
tion and 56 would be eligible for primary prevention.21 A similar,
earlier analysis has been done using the Health Survey for
England 1993.3,22,26 This type of analysis is indicative only and
does not reflect the unique socioeconomic and morbidity profiles
of individual practices. In areas of socioeconomic deprivation the
prevalence of CHD is high27 and the need for lipid lowering is
greater. Implications for additional workload and increased pre-
scribing bills are huge, although projected drug cost ceil-
ings21,22,26 are likely to be mitigated by several factors: (a) target-
ing patients will be a gradual process; (b) lower doses of statins
are being used than those in trials; (c) newer, more cost-effective
drugs are being prescribed; (d) there are likely to be significant
price reductions when generic statins become available; and (e)
actual ‘real-world’ patient compliance is likely to be lower than
controlled trials — which were down to about 70% by the end of
these studies.

Although identification of patients for secondary prevention
appears initially straightforward, our record of achievement is
not impressive.28,29 Some structured approaches appear to have
been successful30,31 but  others less so,32,33 prompting calls for a
more systematic approach29 as specified recently by the ambitious
National Service Framework on CHD.34 Effective targeting of
patients for primary prevention pivots on the availability of reli-
able risk assessment tools that must also be practical in the clini-
cal setting. A choice of competing risk scores is available,

British Journal of General Practice, September 2000 693

EDITORIALS

Statins and the prevention of coronary heart
disease: striking a balance that is desirable,
affordable, and achievable



Editorials

presenting further dilemmas for the busy clinician. These include
the Sheffield Table35 which has been revised to include the total
cholesterol/HDL cholesterol ratio36,37 (currently the best lipid
profile predictor of coronary risk),38 the New Zealand
Guidelines,39 and the Joint British Chart.17 All three are based on
the Framingham risk function40 which is valid for northern
European populations41 and assess absolute risk of developing an
ischaemic event. Again, each of these scoring methods has
attracted champions and detractors19 with most of the arguments
marshalled around accuracy.36,41-43 The practical utility of the
Sheffield, New Zealand, and Joint British scoring methods has
been tested recently in the general practice setting by GPs and
practice nurses.44 The results of this study demonstrated that
nurses interpreted the New Zealand Guidelines and Joint British
Chart more accurately than the Sheffield Table and that more
doctors and nurses preferred the New Zealand Guidelines and the
Joint British Chart to the Sheffield Table.

Coronary risk score assessment continues to evolve: existing
methods are deficient in a number of areas, including appropriate
weighting of family history of premature CHD45,46 and type 1
diabetes.17,19,47 Those with heterozygous familial hypercholes-
terolaemia48 and other inherited dyslipidaemias are also disad-
vantaged by current scoring methods and should be treated
aggressively.19 Advocates of computerised risk scores that have
access to the full Framingham risk function suggest that they
may also demonstrate risk reduction effects to patients and can
facilitate audit.17,49However, it is likely that stand-alone comput-
erised risk scores, which are not entirely novel,50,51 will only
maximise their impact when incorporated into the electronic
patient record of the future.43,44

A fundamental question for primary prevention remains:
which patients should have their absolute coronary risk calcu-
lated? Priorities can be informed by examining the likely yield
from screening patients for those with a 10-year CHD risk

exceeding 30%. As indicated above, analysis of the Scottish
Health Survey 1995confirms that 1.5% of the population aged
35 to 64 years have this risk level. A calculation of the number
needed to screen (NNS) to find one individual with a 10-year
risk exceeding 30% gives NNS = 100/1.5 or 67 (Range: NNS
>1000, age 35 to 39; decreasing to NNS 20, age 60 to 64).19 If
the same calculation is repeated for diabetics aged 35 to 64 years
the NNS drops to 8 and for hypertensives (systolic blood pres-
sure =160 mmHg) the NNS is 9.19 This amounts to a powerful
disincentive for indiscriminate lipid screening in primary care
while confirming the importance of assessing absolute risk of
CHD as part of the routine care of diabetics and hypertensives:
those already known to be in peril.

LEWIS D RITCHIE
Mackenzie Professor, Department of General Practice and
Primary Care, University of Aberdeen, Foresterhill Health

Centre
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THERE can be no question that the prevention of coronary
heart disease (CHD) in the United Kingdom (UK) remains

one of the most important clinical and public health issues facing
primary care. Increasing evidence of clinical benefit has encour-
aged the use of HMG CoA reductase inhibitors (statins) since the
publication in 1994 of the 4S study.1 Since then, numerous other
studies have confirmed the findings that in patients with estab-
lished CHD significant benefits arise from the use of statins,

which is regarded as secondary prevention. An increasingly
important issue facing health professionals in this country is the
primary prevention of CHD and the implications for those who
work in primary care. Clear, concise, and well-referenced guide-
lines are needed to inform clinical practice.

Most general practitioners (GPs) will therefore welcome the
recent publication from the Scottish Intercollegiate Guidelines
Network (SIGN), Lipids and the Primary Prevention of

The primary prevention of coronary heart
disease with statins: practice headache or public
health?
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Coronary Heart Disease,2 which has everything expected from a
quality guideline. It is evidence-based and the recommendations
made are graded according to the strength of the studies support-
ing them. Unlike the majority of CHD guidelines, it appears to
have been designed by and for those working in primary care and
has a good primary care ‘feel’ to it.

Most GPs will welcome the structured approach that this
SIGN guideline suggests. It includes several excellent flow
charts and strategies that practices could adopt at a local level
and customise for their use. Most of us will agree with the major
recommendations encouraging lifestyle measures as the first pri-
ority in the primary prevention of CHD, stressing the importance
of the patient’s absolute risk as the prime indicator for drug treat-
ment, and confirming that the first priority for lipid-lowering
drug therapy is secondary prevention.

As far as primary prevention is concerned, again, few will
quibble with the desire to encourage physical activity, reduce
alcohol intake to moderate levels, promote the aggressive treat-
ment of hypertension, and actively discourage smoking. It is also
implicit in the SIGN document that primary care is the only arena
within which primary prevention can take place. The increasing
data input of risk factors and the increasing sophistication of GP
computer systems, coupled with increasing team work within the
practice, can only auger well — yet along with this opportunity
comes a significant responsibility for primary care to deliver.

However, the devil, as always, is in the detail and the real
impact of guidelines such as these is not the strength of the evi-
dence but the size of the workload. This workload can be divided
into screening and treatment. As with most UK guidelines, the
SIGN authors stress the importance of screening specific sub-
groups for primary prevention and estimating the patient’s
absolute risk, rather than blanket population screening. This must
be sensible in primary care. They estimate that the overall
number needed to screen (NNS) for all men aged 35 to 64 years
is 35 (i.e. 35 men need to be screened to detect one man with an
absolute risk above the required threshold [3%]). The NNS is
much higher in women (200). This level of screening is plainly
impractical, hence the concentration on high-risk groups with a
more ‘manageable’ NNS; for example, every eleventh patient
with hypertension and every eighth patient with diabetes will
have an absolute risk greater than 3%.

The SIGN document therefore recommends targeted assess-
ment of patients aged 35 to 69 years who smoke or who have
hypertension, diabetes, a strong family history or signs of hyper-
lipidaemia. They also suggest screening at a younger age in those
patients who have a family history of heterozygous familial
hypercholesterolaemia — which would approximate to one
family per GP. Superficially, even this high risk approach seems
manageable, yet the inclusion of all smokers, in whom the NNS
is relatively high at 25, will rapidly escalate the workload with
only minimal benefit in terms of pick-up. Each practice will need
to review these figures very carefully and decide how they wish
to proceed.

The drive for more sensitive absolute risk measurements in
general practice has led to a recent crop of absolute risk assess-
ment tools, including the Sheffield Table,3 the New Zealand
guidelines,4 and the Joint British guidelines.5 A feature common
to all three guidelines is the use of the total cholesterol:HDL
ratio as the most sensitive predictor of CHD risk. This measure-
ment, however, is not universally available in the UK and unless
a national policy is adopted it may depend on the vagaries of
each local laboratory. 

Fortunately, the SIGN guidelines do not reinvent the wheel but
use the recommendations of the Joint British guidelines.5 These
are essentially that patients should be considered for lipid-lowering

drug therapy using statins as primary prevention if, following a
trial of lifestyle measures and other appropriate interventions of
at least three months, their total serum cholesterol remains
greater than or equal to 5.0 mmol/l and their 10-year risk of a
major coronary event exceeds 30%. This approximates to a one-
year risk greater than or equal to 3% as assessed by the Joint
British chart.

Numerous questions arise from screening alone. Who within
the primary care team will undertake such a large targeted
screening programme? What resources will be made available to
general practice to enable this to be performed? Which absolute
risk assessment tool is best suited, both to the busy practice and
to the computers therein? These are important questions that will
need to be addressed as soon as possible.

Treatment recommendations in this guideline are of course
supported by the evidence from WOSCOPS6 and
AFCAPS/TexCAPS,7 both studies having demonstrated the
effectiveness of two different statins in primary prevention. As
this guideline points out, however, the numbers needed to treat
(NNT) are higher in the AFCAPS/TexCAPS study (50) and
WOSCOPS (42) than in the secondary prevention studies.
Nevertheless, these relatively low NNTs coupled with the high
prevalence of coronary risk factors in the population means that,
even in a single practice, lives will be saved through the imple-
mentation of a primary prevention strategy. 

General practitioners watch with increasing concern the debate
about the respective merits of treating patients with a 3% risk, as
recommended by the Department of Health (DoH), in contrast to
the 2% or 1.5% risk suggested by many leading lipidologists.8

Until there is consensus on the absolute risk threshold at which
treatment should be commenced patients may not receive the
best available treatment.

Even taking a conservative level of risk of 3%, the SIGN
guidelines estimate from their Scottish Health Survey database
that 7.8% of the Scottish population aged 35 to 64 years would
be eligible for secondary prevention and 1.5% for primary pre-
vention — meaning that in total, 9.3% of this age group could be
placed on statins. There is an urgent need for dialogue about low-
ering the absolute risk threshold to 2%, or even to 1.5%. This
will in turn lead not only to a corresponding increase in costs9

but also to a dramatic increase in workload. Initially it seems that
a structured approach to statin implementation along the lines of
diabetes or hypertension would be the best way forward, yet the
most effective way of combining the GP, nurse, and patient has
yet to be determined.

There is broad agreement that implementation of evidence-
based medicine in this context will be expensive for the National
Health Service (NHS), yet most estimates will be conservative
unless the whole economic context is considered. First, there are
the costs of such an extensive risk assessment programme; sec-
ondly, the costs of the statins themselves; and thirdly, the often
forgotten primary care costs. These include the cost of increased
doctor and nurse consultations (face-to-face and on the phone),
the staff and administrative costs of setting up and running a
recall system, and the laboratory costs of monitoring at least one-
tenth of the population on a single group of drugs. 

The benefits of the statin investment will be seen in reduced
admissions, revascularisation procedures, and the like, yet the
cost initially will be borne by each practice within a cash-limited
prescribing budget, already damaged by the recent generic price
increase, and a cash-limited staff budget. The costs of statins
alone have recently been estimated at £50 000 per year for
primary prevention and £200 000 for secondary prevention in a
practice of 10 000 patients.10 This quantum leap in drug costs
may also set individual practices that are implementing these
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guidelines on a collision course with their primary care group.
How can GPs prescribe in line with the evidence yet manage to
remain within budget? This issue will need to be addressed
urgently. If not, patients will be denied the beneficial treatment
they need purely on financial grounds and practices will be
penalised by lost incentive payments.

The recently published and long-awaited National Service
Framework for Coronary Heart Disease does not include extra
funding for drugs in primary care.11 The advance of evidence-
based medicine in this area has for the first time outstripped the
ability of the NHS to cope financially. Doctors have an ethical
and professional obligation to advise their patients what they
believe is best for them. When that belief is based on incontro-
vertible evidence from gold-standard trials, and indeed is con-
firmed by the DoH, it seems perverse to deny patients that treat-
ment. If family doctors cannot match their advice with an
appropriate prescription then the health service is sadly heading
for meltdown. The political will appears to be to reduce CHD,
yet no one has as yet fully addressed the escalating anxieties of
the practitioners on the frontline.

PHILIP H EVANS

GP and Lecturer in General Practice, Institute of General
Practice, School of Postgraduate Medicine and Health Sciences,

University of Exeter
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Management of UTI in general practice: a cost
effective analysis. A commentary to facilitate an
understanding of economic evaluation
This paper should be read in conjunction with Fenwick et al,
which appeared in last month’s Journal (50: 635-639).

Introduction

Against a background of increasing demands on limited
resources, an economic evaluation facilitates decisions in

health by relating the outputs of alternative interventions to the
resources that they consume. Practitioners will be presented with
an increasing number of economic studies relevant to all levels
of health care delivery and this commentary aims to illuminate
some key health economic concepts. To undertake an economic
analysis, relevant outputs must be defined, costs should be mea-
sured, and studies undertaken that can relate these outputs to
their costs.1

Relating costs to benefits
Ideally, economic analysis should be undertaken alongside a
control trial where all options, including doing nothing, are
tested. Often, this is not possible and economists undertake mod-
elling exercises, analysing the probability of events and their
outcomes (‘decision tree analysis’), using data where it is avail-
able and expert opinion where it is not.2

In the case of Fenwick et al,3 the costs and benefits of seven
possible options are considered and the most cost-effective strat-

egy defined (treating everyone with antibiotics to provide two
symptom-free days at a cost of £14). Above this baseline an
incremental cost-effectiveness ratio is calculated - the extra
increment we would have to pay to receive an extra increment of
benefit, e.g. adding laboratory culture at an additional cost of
£215 per symptom day averted.

Measuring costs
Direct costs are those arising directly from the intervention, such
as drug and medical costs. Indirect costs include economic costs
arising from loss of work. ‘Intangibles’ are non-marketable
items that may require a monetary value, such as loss of leisure
time or loss of life. The perspective of an exercise defines which
costs to count and different answers may be obtained from the
viewpoint of the individual patient, practice, health authority,
National Health Service (NHS) or society.

Studies undertaken at different times or places may not be
comparable unless standard costing procedures are used.
Evaluating costs is not a straightforward exercise and costs can
vary in the way they are valued and combined. For example,
distributing the undergraduate and postgraduate training costs
across the expected lifetime of a general practitioner (GP) will
increase the cost of a consultation by almost 25%. The context of
the economic exercise will determine which cost elements are
relevant.4



Editorials

This study adopts a limited NHS perspective counting only
GP consultations, laboratory tests, and drug costs but, in general,
health economists will favour a societal perspective.

Measuring outcomes
The majority of economic evaluations are cost-effectiveness
studies5 where outputs are defined in natural units - in this case,
symptom-free days per episode. Two problems arise. First, the
multiple benefits and disbenefits that can occur with each inter-
vention option cannot be captured.  Secondly, dissimilar inter-
ventions cannot be compared if their outcomes are different.

A cost utility analysis6 attempts to overcome these limitations
and allocates a value of between one (perfect health) and zero
(death) to any health state and combines it with the time spent in
this state to derive the quality-adjusted life year (QALY). This
method has the advantage that disparate interventions can be
compared across a broad range of resource allocation choices.
However, there remain a number of methodological problems
with this approach. In the discussion of this study, a symptom
day is associated with a disutility value of 0.2894 and the next
best strategy over baseline yields a cost of £270 000 per QALY -
not good value when compared with other ways of spending
limited health care resources.

Dealing with uncertainty
For practical purposes, statistical approaches in economic evalu-
ation remain limited and health economists adopt a pragmatic
approach. When uncertainty exists over the accuracy of data, a
sensitivity analysis tests the conclusion of a study to the range of
values that are likely to occur. Table 23 shows the range of
values over which the model is tested and the conclusions
remain valid over all model parameters.  

Conclusion
Ideally economic evaluation should be undertaken alongside
pragmatic trials that reflect the context of the environment where
the intervention is delivered. Decision analysis can offer deci-
sion-makers valuable insights but can never adequately model
the contingencies of primary care where outcomes are often
complex, occur over long time horizons, and where there may be
difficulties with attribution.

Further resources
Jefferson T, Demicheli V, Mugford M. Elementary economic
evaluation in health care. London: BMJ Publishing, 1996.
Drummond M, Maynard A. Purchasing and providing cost effec-
tive health care. London: Churchill Livingstone, 1993.
Drummond M, Stoddart GL, Torrance GW. Methods for the eco-
nomic evaluations of Health Care Programmes. Oxford: Oxford
University Press, 1997.
Office of Health Economics, 12 Whitehall, London SW1A 2DY.
www.ohe.org.uk
The NHS Economic Evaluation Database, NHS Centre for
Reviews and Dissemination, York. Free access to database on
http://www.york.ac.uk/inst/crd/info.htm
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