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PREFACE
George Teeling Smith

These papers were presented to an Office of Health
Economics meeting in London in October 1989. The
programme for the meeting was put together by a group
ofinternational expertsinterestedin the economics of the
pharmaceutical industry, and hence it reflects develop-
ments in health economics across Europe.

In his keynote speech. Sir Christopher France referred
to health economics as having ‘come of age’ because the
first health economist in the then Ministry of Health in
London was appointed in 1968. It is interesting. there-
fore. to reflect that the Office of Health Economics had
been set up by the pharmaceutical manufacturers six
years carlier. Thus the meeting at which these papers
were presented was a timely reminder that the pharma-
ceutical industry over the past 27 years has been at the
forefront in stimulating discussion about the importance
of cost effectiveness in medical care. Now in 1990 the
industry is still ahead in undertaking economic analyses
to demonstrate the fact that its medicines are often the
most economical approach to therapy.

In my retirement. having directed the Office of Health
Economics since its foundation in 1962. I look forward to
its continuing contribution to this increasingly important
field of healtheconomics under the new leadership of Ray
Robinson.

The papers in this booklet are a tribute to how far the
understanding of economic analysis in the pharmaceuti-
cal field has advanced over the past 27 years.
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INTRODUCTION

Baroness Hooper

I should like to begin my remarks by drawing your
attention to a famous notice which a well-known English
novelist used to keep on his garden gate. The novelist
concerned was Evelyn Waugh, and given that this is an
international occasion, it may be that Evelyn Waugh will
be known to many of vou as the author of the book on
which the British television series *Brideshead Revisited®
was based. The notice on his gate. which reflected his
general antipathy to the human race, was ‘No admittance
on business’! I mention this because it seems to me that
quite undeservedly the attitude of many people in the
health service to health economists is one of *No
admittance on business’! Thatis tosay, that thereis still a
reluctance. if not a refusal, to accept that cost-effective-
ness studies, of the kind which your symposium is
addressing, are actually in the interest of both health care
staff and patients. Instead they scem still to be perceived
as a weapon to grind them into the ground.

I think we nced to reflect seriously on why such
attitudes should still be prevalent. There is a perceptible
feeling around that the provision of health care is not
subject to the normal rules of human behaviour (on
which. after all, economics is based). Or. even if it is so
subject, that it is somehow immoral to stand up and say
so. We have to contend with a great prejudice that we
should not seek to associate cost with health provision,
not recognise that doctors = just like the rest of us — have
their share of human frailty, and finally nor accept that
proper human motivation is as necessary to improve
quality in the health service as in any other walk of life.
Our strong belief, as a government, is that we cannot
accept these shibboleths and that maintaining and
improving the NHS demands that we act radically to cut
through this kind of pretension. This is a main aim of the
NHS review. Indeed itis on the connections between the
review and the cost-effectiveness issues, which form the
subject of your symposium, that I would wish to dwell
tonight.

Itis a fundamental principle of the NHS review that
“Those who take decisions which involve spending money
must be accountable for that spending’. In most walks of
life such a principle would seem self-evident. Yet in the
health service we have a situation where. both in the
hospital services and in the family practitioner services.
doctors daily take decisions which involve the commit-
ment of large amounts of resources without any idea of
the financial consequencesof theiractions. Thatisclearly
not right. It is first of all unfair to the doctor concerned
that he should have often to take decisions in a financial
vacuum because the cost information is simply not
available to him. I have heard that a private sector
hospital offered to help reduce waiting lists in one arca by
carrying out hernia operations for £200 cach. but the
district health authority could nottake up the offerasthey
were unable to quantify their own costs and establish

whether the offer was good value for money. That is why
in the hospital service we have decided to extend the
Resource Management Initiative.
family doctor service. again we find that doctors regularly

In the arca of the

sign prescriptions without any knowledge of the financial
consequences. Hence the new indicative drug budget
scheme will, for the first time, provide them with regular
monthly statements of their expenditure and how it
compares with what might be anticipated. given the
particular circumstances of their individual practices.

Decision takinginsuch a financial vacuumis, however.
not simply unfair to doctors — it is above all else unfair to
the interests of patients. Any government. in any
country, of whatever political complexion. is always
going to have a ceiling on the resources it can make
available for health care. Equally, it has often been
argued that the demand for medical care isinfinite.

Certainly. it scems likely that we will always be able to
think of new and desirable improvements to delivering
both preventive and remedial health care. The conse-
quence of this is obvious. If we spend more money than
we need in one area of health care. we are effectively
denyving it to another. If. for example. we do not manage
our delivery of elective surgery effectively, then we are
adding unnecessarily to waiting lists and denying patients
treatment which could be made available from existing
resources. If family doctors refer patients unnecessarily
to hospitals —and you will know that there is a large and
unexplained difference in referral rates between GPs —
we are simply taking up the time of hospital departments
which could be better spent on patients in real need of
their services. Yet even against this background. we still
find those who are prepared to condemn any efforts to
keep expenditure within reasonable bounds. Indeed. |
was interested to see that the latest BMA leaflet on the
review (and these are, of course, avidly read in the
Department!) sums up the main proposals of the review
by saying"All these proposals have an underlying theme -
cost containment’, with the clear implication that any
reasonable person would find such an objective repre-
hensible.

I would. however. strongly suggest to you that “cost
containment” - in the sense that we need rigorously to
pursue value for every pound of the taxpayer's money
spent on the health service — whilst certainly not the sole
objective of the review, is in fact wholly legitimate as a
purpose and one very much to the benefit of members of
the health care professions and patients alike. Inciden-
tally. I have taken the BMA's use of the term “cost
containment” at its face value. T am sure that they would
not want the term to be misinterpreted by the casual
reader as being shorthand for “cuts’. bearing in mind this
government’s record of having increased expenditure on
the NHS in real terms by 40 per cent sinee 1979.

Neither can we forget the need for proper human
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motivation. We are. of course. very fortunate in having
many very fine doctors who are completely self-
motivating and give well above what we could reasonably
expect to the NHS. That is true in the hospital service.
That is true in the family practitioner service. But we
cannot ignore the fact that human frailty is a condition
from which doctors in general are no more removed than
the rest of us. For example, a recent study found that
there were waiting lists for many of the more common
items of elective surgery which were duce. at least in part,
to the fact that consultants found them less exciting than
high-tech pioneering work and therefore had a rather low
productivity rate. This is understandable. but I am sure
that we would all equally accept that the reason we carry
out the more pedestrian elements of our own jobs is that
at the end of the day we know it is necessary. By contrast.
the current system of employing and remuncrating
hospital consultants fails to provide the necessary spur to
ensure that proper levels of work are carried out. That is
why. for the firsttime, we are proposing in the review that
all consultants should have proper and agreed job
descriptions and that their distinction award system
should take full account of theiractual contribution to the
NHS and its patients. Precisely the same considerations
apply to the new contracts for GPs. which have been the
subject of so much ill-focused criticism and ballyhoo. and
which in fact will have precisely the effect of rewarding
most of those doctors who meet today’s patients’ needs
and thereby encourage the others to raise the standard of
their services.

But so far I have spoken of only two of the factors we
need to take into account in planning our health care,
namely the need for cost data and for proper motivation
tobeinjected into the system. Equally, the government is
determined to raise the guality of the health service in this
country and to ensure that options for health care
provision are evaluated not simply in terms of their cost
butin terms of the quality of outcome which is delivered.
Thus we are in the business of seeking to deliver through
the NHS review. not cheaper health care. but more
effective health care. *Costis not the enemy — waste is the
cnemy.”

Itisextraordinary that critics of the review should have
gone 1o such lengths to claim the government has no
interest in improving the delivery of high-quality health
care. Infactwe are proposing to putin place awhole string
of mechanisms designed precisely to improve quality.
Frankly, these would be the last changes a government
would make which was intent on skimping and cheese-
paring. The whole object of contractual arrangements
between DHAS and hospitals is to ensure that health
providers have a powerful incentive to maintain and
improve standards of care for patients. If not. they will
simply risk losing the contract. For the first time the true
financial cost of running hospital departments to which

relatively few patients are referred because they are not
well regarded by other doctors will be revealed. And we
can be sure that not only will they be revealed but action
will be taken to correct them. I am convinced that the
contractual system will lead to real improvements, where
improvements are necessary, precisely because the
option of continued funding for a poor-quality service will
no longer exist. Incentives and disincentives do change
behaviour. With their proper application in the health
service. we expect to see improvements in the standards
of care provided to patients and the quick resolution of
problems of unsatisfactory performance. which in the
pasthave often been allowed to drag on from year to year
in a wholly unacceptable manner.

The government’s proposals in the review have some-
what curiously been dubbed as ‘anti-doctor’. notwith-
standing the fact that their intention is actually to give
more power to doctors in the management and provision
of services. The new procedures for medical audit, which
will apply throughout the health service. are designed
specifically to help “ensure that the best quality of medical
careis given to patients’. The government has recognised
that medical auditis essentially a professional matter. and
there has been close consultation with the profession over
its implementation. Medical audit is, I suggest, a clear
sign of our commitment to improving standards, and
indeed were this not our objective it is more than a little
difficult tosee why we would be so thoroughly committed
to it. Practice budgets. which give GPs funds to exercise
control over the buying of a number of services including
in particular a specified range of hospital services,
represent another initiative to give power directly to
doctors to influence the shape of the services which they
think best for their patients. Self-governing hospitals will
provide their medical staff with a whole new world of
opportunity to determine the best way of providing
health care in theirindividual situations.

Our plans for indicative prescribing budgets, which |
appreciate may be particularly interesting to you, have
the same emphasis on cost-effectiveness rather than
saving money at any cost. We are proposing to provide
much more extensive professional advice on prescribing
to GPs than is currently the case. Budgets will be set for
individual practices, not on the basis of slide-rule
calculations by administrators but on the basis of a
professional judgement taken in the knowledge of a
practice’s previous prescribing history and any special
circumstances. We do notregard presceribing budgets as a
substitute for educating GPs on prescribing. On the
contrary. We proposc to strengthen our prescribing
information service to GPs. and we would see indicative
budgets as complementary to educational initiatives
which will help to stimulate interest in cost-cffective
prescribing amongst GPs and thus in the pharmaceutical
industry itself. Similarly. we have made it clear that GPs



who exceed their indicative prescribing budgets will not
be penalised unless a professional committee should find
them guilty of over-prescribing. In other words. GPs who
prescribe high-cost but necessary medicines to their
patients will have nothing to fear. High-cost medicines
can be very cost-effective in raising the quality of patients’
lives and are under no threat from this government. By
contrast, unnecessary and excessive prescribing. whether
high cost or low cost, is very much nor in the patient’s
interestand needs to be tackled. Thisisour fullintention.
It is, however, hardly a new perception, given that
Hippocrates in ancient Greece was strongly of the view
that "Wherever a doctor cannot do good, he must be kept
from doing harm’.

Inconclusion. I hope that thissurvey of the NHS review
and its deep roots in the application of cost-effectiveness
will serve as an encouragement to you as health econo-
mists to know that we, asa government, value your work.
We have every intention of working with health care
professionals at all levels to ensure that in the future you
will find the sign at the gatepost considerably more
welcoming! I wish you an enjovable and stimulating
symposium.



HEALTH COSTS: ARE THEY WORTH IT?

Christopher France

I am honoured to have been invited to make a
contribution to this seminar. I have no doubt that the
topic — Measuring the Benefit of Medicines - is one of
major importance, and I hope to demonstrate why |
believe it to be so.

But I confess to finding somewhat daunting the task
of delivering a keynote speech. What key am I to
choose? At the broadest level. is it to be major and
assertive, or minor and reflective — not to say a touch
pessimistic? I suspect that, like most substantial com-
positions. this seminar will show some modulation. My
dictionary of music defines modulation as “The art of
changing from one key to another in the course of a
composition in such a way that the transition makes
grammatical sense and also adds to the formal and
logical progress of the music’. If “formal and logical
progress’ proves to be within our reach then we shall
certainly have struck the right key.

When | was thinking of a title for these remarks |
began to wonder about the value of measurement in the
ficld with which we are concerned. Is it really important
for us to know about costs, and if so, why? That is why 1
posed the question “health costs: are they worth it?”
Formulated in this way. the question encapsulated for
me two challenges and an assertion.

The challenges are these. First. how can we improve
our response 10 the fundamental problem of measuring
inputs? There are those in the audience who could
speak with much more authority than I about the
technical problems which this task involves. But | can
certainly count myself among those who feel the
frustration when inputs have defied analysis. I recently
found myself being cross-examined by the Public
Accounts Committee on the effort that we are putting
into the prevention of coronary heart disease. One
knew it to be much more than the bald figures of
investment in the “Look After Your Heart™ campaign
would suggest. but how to convince a sceptical audi-
ence of this?

The second challenge is to proceed to the evaluation
of the measured input against an output, measured or
merely desired. This is demanding indeed. but it is
implicit in the title of this seminar, which requires us to
mecasure the benefits of medicines. Here we have one of
those splendid logical onions. Do we mean by benefit
the degree of remission achieved? In absolute or
relative terms? Do we address the improved quality of
life which that remission secures for the patient? Or do
we go bevond that to the social consequences. ¢cono-
mic and otherwise, of sccuring a remission? What. in
fact, are we going 1o measure when we seek to measure
the benefits of medicine?

This brings me to the assertion. The title T have
chosen deliberately uses the word “worth’. Measure-
ment by itself is a start. but it is insufficient. We need

criteria with which to assess whether the measured
movement is desirable or otherwise in terms of some
end or ends which constitute the ultimate goal.
Economists will appeal to the concept of “opportunity
costs’, but knowing that the same resources could be
used either, say. to extend the lives of the old or 1o
improve the quality of life of the disabled young does
not tell us which is the better usc of resources.

I believe that it is because the need for this kind of
value judgement is often obscured that measurers do
not always get a good press. | am reminded of what
claims to be a description of the typical accountant,
which I came across when | was taking an excursion in
that direction. This was the description:

‘A man past middle age. spare. wrinkled, intelligent,
cold, passive. non-committal, with eves like a cod-
fish: polite in contact but at the same time unrespon-
sive, calm and damnably composed as a concrete pot
or a plaster of paris cast: a petrification with a heart
of feldspar and without charm of the friendly germ.
minus bowels. passion or a sense of humour. Happily
they never reproduce and all of them finally go to
hell.”

A gross calumny on accountants, I am surc. But the
point is that this description reflects the aridity, even
infertility. which is often perceived in the process of
measurement. | hope accountants, and others, may be
relieved to hear that I at least do not see such a view of
mcasurement as bringing us anywhere ncar the end of
the story.

I think I can best begin to explain why not by sharing
another quotation with you. This on¢ comes from
Enoch Powell’s 1961 Lloyd Roberts lecture to the
Roval Socicty of Medicine. Mr Powell took as his
subject *Health and Wealth’. He considered the diffi-
culty of justifying health expenditure in economic or
statistical terms. Having decided that neither was
wholly adequate for the purpose. and having talked of
the planner’s despair (here we are certainly in the
minor key). he modulated to the major, and said this:

*Change. improvement, progress do not mainly come
about in human experience by exerting larger claims
on resources. even when those resources are rapidly
growing in total. They come about by individuals.
groups and socictics using resources more wisely.
more cunningly. more effectively.”

Here is a theme which perhaps the seminar may wish
to develop. We cannot judge whether the improvement
in performance implicit in these words is being
achicved unless we know whenee we start, in which
direction we are moving, whether that is the desired
direction. and whether the speed at which we are
moving is appropriate to our situation. That is where
the cunning comes in. Mr Powell was, of course. using
the word in the sense that takes us back to the roots of



the language. where it spoke of knowledge. ability or
dexterity, and had not taken on the flavour of deceit.
The association of words at the end of that quotation
draws us firmly towards the acquisition of knowledge as
a means of improving the ways in which we use our
resources. This is where we find the fertility in
measurement. Measuring benefit is surely an essential
clement in any approach to using resources more
wisely. more cunningly. more effectively.

It is a worthy aspiration to seck to make these
measurements of performance. whether at the macro
or the micro level. But they have proved wocfully
clusive in practice. Perhaps you will forgive me if I take
a short excursion into the history of the British National
Health Service to illustrate this point.

I think it would be generally agreed that the
conception of the health service lay with the Beveridge
Report of 1942, But in that report a comprehensive
health service was seen as part of the necessary
underpinning for a dynamic system of social insurance.
It was seen as having a role to play in influencing the
scale of demand for such benefits — applying downward
pressure to them. to use the current jargon. Admit-
tedly. Beveridge proposed that there should be detailed
study of the organisation and financing of the health
service. But in his costing of a social insurance budget
for 1945 he included a sum of £170 million for that
service — and the projections in the same table showed
that precise figure again in 1955 and 1965 despite
changes upwards and downwards in other items in
these forecast budgets. So the health service was seen
as in some sense self-balancing. The report assumed, to
quote its words, “that there will actually be some
development of the service and as a consequence of this
development a reduction in the number of cases
requiring it". In other words, the health of the popula-
tion would be so improved by greater use of the service
that there would be no net increase in expenditure on
it. If only we could rediscover these splendid certainties
today!

I cannot resist another quotation from the Beveridge
Report while Tam at it Itis given as “a logical corollary
to the receipt of high benefits in disability that the
individual should recognise the duty to be well™. T have
no doubt that such an appeal to duty sounded rather
different in 1942, It would be interesting to apply the
concept now to such things as smoking. drug abuse and
alcohol abuse.

But perhaps the objective that was in 1942 expressed
in terms of duty is not all that forcign to us today. 1
have already mentioned the “Look After Your Heart’
campaign. This is an example of the common cause
which the government expects to make with those who
have a reasonable concern to protect themselves from

the more damaging conscquences of lifestyles which

must have been beyond most imaginations in the 1940s.
Of course these concerns can be exaggerated. | often
find myself wondering whether those who write of the
latest threats to health in our food supplies have any
concept of relative risk. But be that as it may,
measurement has another role to play in the achieve-
ment of a healthier socicty when we try to assess the
risks posed by certain forms of behaviour and the
benefits to be achieved by altering them.

Moving on a little in our historical excursion. a
similar approach to containing the cost of the NHS was
still evident 10 years later when Ancurin Bevan
published his book In Place of Fear in 1952, The cost of
the service at its inception in 1948 had been £399
million. Bevan describes his concern to see a consistent
pattern of use of the new service quickly established
because otherwise producing estimates for approval by
Parliament would be very difficult. These were the days
when fear of abuse - by people taking unnecessary
dentures and spectacles. and by forcigners — were
rampant. But Bevan’s proud claim was that, after only
one full year’s experience of the new service, he “was
able to put in an estimate which was firm and accurate’,
to use his words. He went on. *from that point on any
increased expenditure on the service would come from
its planned expansion and not from its unpredictable
use and abuse. We now knew the extent to which the
people would use the existing facilities and what it
would cost us. The ground was now firm under one’s
feet.”

Perhaps the overwhelming impression one draws
from this brief excursion into history is that the
founding fathers of the NHS thought that they were
contemplating an essentially static system. Today. we
are all of us aware that the system is only too dynamic.
This is demonstrated very clearly in the figures.
Rounding Bevan's figures slightly, the NHS started off
at an annual cost of £400 million. Forty vears later the
cost is some £24 billion. That is an increase of 6.000 per
cent in cash terms. or nearly 440 per cent after allowing
for general inflation.

Growth ol spending on that scale. requiring annual
Parliamentary approval. has to be explained and
justified. Why is it happening? Can it be shown that the
money is being used efficiently? What is it producing?
Arc we getting maximum value for the money? Some
of these questions can be approached with greater
confidence and certainty than others. I am sure this
seminar will be touching on a good many of them. and |
do not want to embark on what might prove to be a
boring account of the facts of today’s health service.
But perhaps I could offer some reflections on a few of
the more striking features of the landscape.

First. the dynamics of the svstems. Two of the
moving forces are well appreciated if not always well
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understood, namely demography and the advance of
medical technology. It would be a waste of your time to
labour the importance of these factors. But the de-
mands made by the growing cohort of the elderly. who
are there partly because medical technology has ad-
vanced sufficiently to sustain them to even riper vears,
is perhaps the most prominent feature in any account
of the increasing pressure on health expenditure.

But I am very conscious of a third force, namely
growing public expectations. I do not mean by this just
an extension into health care of the attitudes to quality,
speed and variety of service that are the commonplace
of a vigorous capitalist ecconomy. though those attitudes
are certainly there. It would be a subject for another
seminar to consider how far they have received
adequate responses from those providing health care.
But 1 am thinking also of a phenomenon which is
perhaps peculiar to a system which, like the NHS. is in
the public sector, and to all intents and purposes wholly
tax financed. I refer to increased intensity of the
political process.

I mean two things by this. First, the politician is
bombarded 24 hours a day by news and comment on
radio and television often demanding his — or her -
instant reaction to some local event. (If 1 may be
permitted a personal aside, I regard the tendency of
newsreaders to adopt the interrogative mode while they
are still telling us of the event to which they apparently
seek an instant solution as bringing us near to the
ultimate black hole in this particular universe. The
solution is required even before we are fully aware of
the problem. Fact is swallowed by comment.)

But to end the diversion. The second element in this
incessant pressure is the projection of a particular
clinical event into a national challenge to the system.
This turns the political chess game into a three-
dimensional contest, as it were. because the responsible
politician finds him or herself compelled to leave the
broad uplands of policy to grapple publicly with the
clinical details of an individual case.

The consequence of all this is that there is a greater
premium than ever on the need to deploy resources
cfficiently and effectively. and to be able to demons-
trate that this is being done. This brings us back to
measurement. The individual case is. of course. incap-
able of measurement in the sense in which we are
considering it. The case has a significance — and no
doubt an emotional appeal - of its own. for good or ill.
not least because the doctor looking after the individual
patient will be judged professionally by whether he has
done the best he can. But its broader significance. and
in some sense a comment on the system of health care.
depends very much on what can be demonstrated about
the efficiency and effectiveness of that system gene-
rally. Are the resources involved being deployed in

such a way as to tend towards a maximisation of the
benefits to be derived from them? If not. what are the
options for improving on the situation? It is far easier to
pose these questions than it is to suggest an approach to
answering them. let alone come up with a pat solution.
The growing complexity of health care — generally, not
just in the NHS — makes the task ever more demanding.

The front over which health care must be provided
has undoubtedly widened beyond any expectation of 40
years ago. In the acute hospital sector, for example,
technology and treatment methods have in a sense
climbed on one another’s shoulders to make possible
things that were unthinkable then. An excellent ex-
ample is the way in which advances in anaesthesia have
made possible major surgery on elderly patients.
Numbers of in-patients, day-patients and out-patients
attendances have all increased. The use of each
available bed has improved. and the average costs per
casc have fallen in the acute and maternity srvices. But
these are intermediate outputs measurable in the
performance indicators which the NHS has been
developing. They may or may not be adequate as
proxies for the real outputs which can be the only
ultimate concern of the service.

Nevertheless, the NHS and the department may
claim some progress in tackling these problems, and 1
believe we can give a reasonable account of our
stewardships. But rightly, we shall not be allowed to
rest on our laurels. The pressures which I have so
briefly outlined show no signs of reducing — quite the
contrary. And there is still too much evidence from
comparisons of local performance of the scope for
improved efficiency within the service. Although with
minor exceptions the NHS does not have paying
customers. in the sense that money passes in exchange
for the service rendered, the patient is generally the
paymaster too. because he or she (or at least some very
close relative) is also the taxpayer.

I am tempted to pause here to explore the relation-
ship between the realities of the NHS and the realities
of government. something which has to be kept in good
order if the health service is to thrive. Itis too casy for
people who are engaged in political cut and thrust in
and around Westminster and Whitehall to forget the
impact they can have on those delivering health care.
Equally. the people at that end can forget that so long
as the NHS is tax financed the political process is as real
for them as the bank manager is for the local
businessman.  An enterprise which in 1989/90  will
account for some 12 per cent of general government
receipts, which includes all central taxes, local author-
ity rates and national insurance is not accidentally
bruised by the political process. It is rooted in it. But I
fear it would take us too far away from our main theme.
and intrude too much on your patience. to develop this



variation, which again refers to the need to address the
efficient use of resources.

However, I should like to pick up one of the topics
which is in a recent product of that often stormy
relationship between health service and government,
namely the White Paper “Working for Patients’. The
topic | have in mind is the indicative drug budget. The
White Paper says of this:

“The objective of this scheme is to place downward

pressure on expenditure on drugs, particularly in

those practices with the highest expenditure. but
without in any way preventing people getting the
medicines they need. In this way prescribing can be
improved and wasteful expenditure avoided. for the
benefit of the NHS as a whole.”
So drug budgets are not intended to prevent patients
receiving the medicines their doctors judge they need.
Nor are they intended to prevent doctors from practis-
ing high-quality medicine — quite the reverse. Nor are
they to be seen as a means of preventing newly
developed medicines from being available to patients.
Rather, they are intended to encourage more effective
use of a particular part of NHS expenditure by
encouraging practitioners to ask themselves questions
about why they are proceeding in such and such a way.
Sometimes the answer would undoubtedly satisfy the
sternest critic. But sometimes one suspects it might not
stand a moment’s scrutiny. Prescribing costs per head
ranged in 1986/87 from £26 in one FPC to £40 in
another. Have we really asked — and answered — all the
questions that are to be asked about this? Are we
satisfied that other possible claims on the resources
involved should take second place to sustaining differ-
entials of this kind? These must surely be legitimate
questions, and they forge a link between the work of
this seminar and the changes which the NHS is now
tackling.

The recent White Paper certainly provides a further
indication of the importance of improved measure-
ment. Such reforms as the internal market. the use of
contracts. audit (both medical and financial) and the
Resource Management Initiative will either directly
generate improved information about the way the
health service works or are dependent on such informa-
tion for their success.

I hope I have said sufficient to justify my own belief
that the mcasurement of health costs — and of the
benefits which they generate — s worth it It is certainly
something with which the Department of Health is
much concerned. | was fortunate to inherit a depart-
ment which has for many vears made an important
contribution to the analysis of health care problems.
1989 sces our coming of age in the practice of the
discipline of health economics. although being frugal
people we have not so far arranged any celebrations to

mark the event. Itis 21 vears since the first professional
cconomist was appointed to the staff of the depart-
ment. Since then, our Economic Advisers™ Office has
made an increasing, and I believe increasingly valuable,
contribution to our work.

In the mid-1970s we published a consultative docu-
ment on priorities in spending on health and personal
social services. That was based substantially on econo-
mic analysis, and recognised the difficulties of identify-
ing suitable output measures to provide a basis for
assessing the benefits enjoved from the considerable
costs incurred in providing these services. In the same
tradition, there has. over the years. been much ex-
change of economists between the department. univer-
sities and other institutions, and the department has
provided long-term financial support to post-graduate
training in health economics. All of this I welcome, just
as I welcome the fact that the product of this seminar
will no doubt give us further opportunity in the
department to go on building vigorously on these
foundations.

I hope that in striking the seminar’s tuning fork. so to
speak. I have not chosen a note that is either too high,
in the sense of being unattainable, or too low, in the
sense of being hardly worth the breath expended on it.
Perhaps in conclusion I may be permitted another
quotation from Enoch Powell’s 1961 lecture, because it
seems to me to repeat the theme which | believe is
central to this seminar. Towards the end of his remarks,
he said this:

“To attempt to measure the vitality and value of the
service by the size of the absolute or relative claims it
exerts upon resources is to turn our backs on the
history of human progress, which has been con-
ditioned by discovering how to do more with less and
so release effort and resources from old purposes to
new.’

This process of discovery involves measurement. It
involves value judgements. It takes us towards what my
distinguished predecessor. Kenneth Stowe. called in his
recent Rock Carling Lecture “a morass of moral and
conceptual problems through which the right path is
hard indeed to find™. He went on to say:

‘Public and well-informed consideration of these
issues is highly desirable and. at present. sadly
lacking save in a few specialised precincets like the
departments of universities studying  hcalth eco-
nomics and a few specialists inside government
departments.”

[ see this seminar as a welcome occasion for carrving
forward a part of that process of exploration. of
discovery. I am sure it will do so with distinction. and |
am even more sure that my department and I shall not
be alone in benefiting from the contribution which it will
make.
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TRADITIONS OF SOCIAL INSURANCE

Rudolf Klein

My role today. I believe. is to provide some of the
wider context for the papers that follow. So 1 shall be
talking about the traditions of social insurance in
Europe. and examining some of their implications for
health policy today. Note. however, the plural. I do not
think that there is just one tradition. I think that it is
possible to identify at least two. and that many of our
current policy preoccupations can be usefully inter-
preted in the light of the relationship (and conflict)
between the two traditions.

WHAT ARETHETWO TRADITIONS?

First. 1 would identify the Anglophone tradition of
social efficiency, where the function of social insurance
(and social policy generally) is perceived to be to foster
the economy — particularly by maintaining the work
cthic. Second. there is the continental European
tradition of social solidarity, where the function of
social insurance is seen to be to maintain social
cohesion and political stability.

You will realise at once. of course. that I have over-
simplified. Historically. my two models have never
existed in their pure form. There is overlap between
them in practice. There has also been cross-national
learning over the decades, so blurring the neat sym-
metry of my distinction. However, I hope to be able to
convince you that, analytically, the distinction earns its
keep. For example. it helps to explain the British
reaction to the social dimensions of the European
Commission’s proposals for 1992. What we are seeing
there — I shall argue when I come to looking at some of
the implications of 1992 for health policy —is a collision
as much between two intellectual traditions as between
different definitions of self-interest.

More important. using these two traditions or models
allows us to explore a paradox. This is that the social
solidarity model imposes severe constraints on the
scope for the kind of economic analysis associated with
the social efficiency tradition. while vet at the same
time making it more necessary. So in the first half of
this talk I shall depress vou by identifying those
constraints — while in the second half I shall try to cheer
you up by arguing that the need for good economic
analysis is all the greater because of the policy drive of
the social solidarity tradition.

In trving to delineate the Anglophone tradition. I can
do no better than to quote Sir Edwin Chadwick. who
laid the foundations of Britain's public health policies
in the 19th century. In arguing the case for state
intervention in public health. he took his stand squarely
on the principle of social efficiency - precisely the same
principle he had invoked when helping to design the

English Poor Law. The justification of social interven-
tion by the state was the prevention of waste and the
promotion of efficiency. Speaking in 1862, he argued:
‘each head of the reduction of disease may be treated
by the economist as a reduction of expense — a staying
of waste’. Moreover. in all this, the economist had a
special role to play:
*Where the sentimentalist and the moralist fails, he
will have as a last resource to call in the aid of the
economist, who has in some instances proved the
power of his art to draw iron tears from the cheeks of

acity Plutus.” o
Journal of the Statistical Society,

vol. 25, pp. 502-524 (London, 1862)

The Anglophone tradition of social insurance has
been largely shaped, it secems to me. by this kind of
utilitarian approach. It is an approach which casily uses
the language of economics. It is also an approach
which, to mention just very briefly another aspect of
the tradition, tends to encourage the development of
centralised institutions and to be intolerant of the
muddle of institutional diversity.

Turning to the European tradition, I can offer you no
neat quotation which will encapsulate it. I suspect, in
any case, that it is a more varied one. drawing on a
wider range of intellectual influences. In Britain, the
influence of utilitarianism is clear and strong: in
Europe. we have to look at a variety of intellectual
origins — Hegel and idealist philosophy in Germany,
Durkheim in France, and so on. However. 1 would
argue that central to the European tradition — in its
various incarnations — is its emphasis on social cohesion
and political stability. It is a tradition which emphasised
the use of social insurance to maintain the existing
social fabric: hence the logic, for example. of relating
benefits to earnings. Furthermore, in strong contrast to
the Anglophone-utilitarian tradition, the Europcan
tradition saw society not as a collection of individuals
but as a network of institutions — institutions whose
function it was to integrate individuals into society. In
institutional terms. the European tradition is therefore
more pluralistic and less centralising. 1t is more tolerant
of localism and differentiation.

There are other differences. with implications for the
theme of this conference. In the European tradition of
social insurance. the language of rights - or legal
entitlements — plays a large role: it is particularly
important. for instance. in the case of Germany. In the
British tradition. rights are much more difficult to
establish: for example. the British courts have systema-
tically repulsed a series of attempts to establish any
kind of right to health care treatment. Indeed. 1 think
that the language of analysis in the two traditions tends
to be rather different. The Anglophone tradition is
hospitable 1o the language of economics: the European
tradition tends. by way of contrast. to rely more on the



language of sociology and the law. The vocabulary of
the former is that of prices and costs: the vocabulary of
the latter is that of values and norms. To an extent this
distinction has become blurred in recent decades. if
only because of the all-pervasive influence of American
ideas. However, it remains important when it comes to
analysing the policy implications of measuring the costs
and benefits of health care interventions, for it raiscs
the central question of the extent to which collective
social benefits — over and above the benefits to
individuals — should be included in any equation.

Let me illustrate this last point by moving from the
general to the specific and. by so doing. show that my
analysis of the two traditions has some relevance for
this conference. Economists have long had fun in
demonstrating the dramatic discrepancies in the valua-
tions implicitly put on human life, without any apparent
rationale (for example, Gavin H Mooney, The Valua-
tion of Human Life, Macmillan, 1977). From the
individualist-utilitarian  perspective. such  variations
are, of course, a nonsense. From a social-solidarity
point of view. however, they may be eminently
rational. If we think that it is one of the functions of the
state to proclaim a certain set of values — the European
tradition of social insurance — then it may make very
good sense, if only in some circumstances. to ignore
costs: to spend more on saving mountaineers from the
consequences of their own folly than we might be
prepared to spend on improving a dangerous road
which imperils the lives of innocent drivers. For what
the money is being spent on, in my example. is not on
saving particular lives but in demonstrating the caring
nature of the state: the very fact that it is cconomically
irrational makes it politically highly rational. For if it
was cheap to save the lives of reckless mountaineers.
the demonstration effect of so doing would be weak. 1f
we further take the view of Fred Hirsch (Social Limits
to Growth. Routledge and Kegan Paul. 1977) that
Western societies are living off a stock of shared values
that is being rapidly depleted. then investment in
demonstrations designed to build up that stock would
seem to be amply justified.

You may now be wondering where my argument is
taking me. Am [ saying that it we follow the European
tradition of social insurance, then we should be more
concerned with political than with economic analysis?
Not quite. You will have noticed that [ introduced a
saving clause in what I said about the justification for
demonstration expenditure on projects whose benefits
are measured in terms of their contribution to social
cohesion rather than in terms of maximising the impact
or yicld of public expenditure. | said that this was
justified in some circumstances. For my intention has
been not to argue against the Key importance of
cconomic analysis but rather to indicate that its domain

is inevitably and rightly constrained. and that good
analysis will recognise the nature of those constraints.
To paraphrase Pascal, la politique a ses raisons que
I'économie ne connait point.

Moreover, it is not just constrained within the
European tradition of social insurance. It is also
constrained within the Anglophone tradition in the case
of health carc. For Britain’s National Health Service is
perhaps nearer to the European tradition than any
other area of social insurance. From its inception, the
NHS has been seen as an instrument for creating social
cohesion: an institutionalised proclamation that health
care is a collective good. Economists tend to be
welcome when (like Chadwick) they demonstrate a
case for extra resources being devoted to health care:
they tend to be less popular when they demonstrate the
case for scepticism about the use of existing resources.

To recognise these social and political constraints is
perhaps also to identify possible strategies for economic
analysis. First. if my argument has any strength. it
suggests that the cconomic analysis of new drugs or
procedures is likely to be most influential if it precedes
their general introduction or diffusion. Once there is an
identifiable group of potential beneficiaries, and once
there is any evidence that at least some members of that
group may benefit from the new drug or procedure,
then political pressures for generalising the innovation
are likely to become irresistible. The case of AZT and
AIDS makes the point. It also makes a further point.
This is that discrimination within or among groups of
potential beneficiaries is difficult. This is particularly
the case in those health care systems based on legal
entitlements. However, there is a more general prob-
lem. We have to ask ourselves, | think, whether
cconomic analysis — or the social efficiency model -
carries sufficient legitimacy in our societies to justify
such discrimination. If analysis suggests that a new drug
or procedure is more cost-effective if used for particular
individuals or groups — if. say. these vield a higher
QALY count — is this likely to count as sufficient
justification for discrimination among potential benefi-
ciaries? I suspect not. And I suspect further that. in this
respect. “clinical judgment’ carries greater legitimacy in
our societies. even though it is now under challenge.
The lesson here for economic analysis seems to be that
it is likely to carry more conviction if carried out in
alliance with clinicians. rather than as a challenge to
their judgement.

Second. the analysis suggests that economic evalua-
tion is most likely to be influential when it is weighing
up alternative means for achieving the same cends: i.c.
identifying the least-cost solution. Within a social
solidarity tradition this is likely to be much more
acceptable — because less divisive — than evaluations

which threaten to deprive groups or individuals from
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the benefits (however illusory or expensive) of medical
intervention.

Third, the analysis implies — rather against one's
preconceptions — that economic evaluation may have
the largest part to play in decentralised, pluralistic
systems in the European tradition rather than in the
kind of centralised tradition developed in the UK. In
theory. a centralised system ought to be able to make
national policy, having carefully weighed the evidence.
In practice. a centralised system tends to give political
visibility to what may be uncomfortable findings. So the
system prefers not to collect the evidence: note. for
cexample. the contemptuous attitude towards rescarch
of Sir Kenneth Stowe in his Rock Carling lectures
(making an exception only for Martin Buxton's work
on the evaluation of heart transplants). In contrast. a
decentralised system in the European tradition pro-
vides many more low-visibility opportunities — and may
therefore, in the long run. allow economists to play a
larger role. Maybe that is what will happen in the UK
as well, under the new order.

So much for the first, rather negative part of my paper:
that dealing with the constraints imposed by one of the
traditions of social insurance. Now let me turn to the
more cheerful and positive part of my message. What |
shall be arguing here is that the European tradition of
social insurance — particularly as reflected in the
Brussels Commission’s proposals for the post-1992 era
— will actually make it more imperative to use the
instruments of analysis developed in the social effi-
ciency tradition. The Chadwickian value-for-money
approach will, I think, speak with an ever more
developed European accent.

In making this point. I am not primarily referring to
the resource pressures within European health care
systems: i.c. the demands created by a rapidly evolving
technology and changing demographic structures (to
which Sir Christopher France has already referred. and
on which others will no doubt elaborate). | am referring
to what I see as increasing competition among different
social programmes. where health care will not neces-
sarily have the strongest claim.

Let me claborate. If this conference had been held
ten or even five year ago. the context would have been
talk about the fiscal crisis of the welfare state or the
health care cost explosion. Apocalypse was the fashion.
Now we have seen that the European state have the
steering capacity required to adjust social expenditure:
the 1985 OECD report clearly showed the ability to
restrain the rate of increase in expenditure. and the
scope for continued if cautious growth in social spend-
ing. (OECD Social Expenditure 1960-1990. OECD.
1085.)

But the fact that we have moved away from the

rhetoric of crisis does not mean that we can compla-
cently settle back, and once again project past growth
rates into the future. There is considerable evidence of
cross-national moves to reassess the priorities of the
welfare state, as well as the institutional means of
delivering services and benefits.

The challenge to complacency emerges strongly from
the documents of the Brussels Commission which, in
turn, reflect what I have called the European tradition
of social insurance. For what these documents stress
are the social and political roles of the welfare state: the
phrase ‘social cohesion” provides a kind of refrain for
many of the proposals. And indeed the emphasis
throughout is strange for those brought up in the
Anglophone tradition. It is on dealing with unemploy-
ment and labour market problems: it is on investing
more in education: it is in asserting the rights of
workers in their place of work. And so on.

By way of contrast, there is remarkably little about
the traditional areas of the welfare state. such as health
services. And therein, of course, lies the challenge. If
priority in the allocation of resources is to be given to
labour market policies and to education (rightly so, in
my own view). it is going to become progressively
difficult to assert the claims of health services for more
money. Add to this the increasingly heard argument
that investment in health should have priority over
investment in health care (a somewhat slippery argu-
ment, in my view, but emotionally appealing). and it is
clear that health may slip down the list of national
priorities for resource allocation.

Hence. of course, the cross-national — and cross-
ideological — trend towards the exercise of greater
managerial control, and the invocation of the principle
of competition. The prospect of continuing financial
pressures — plus, crucially, the opportunities for organi-
sational change created by information technology -
arc bringing about a marriage of the two traditions of
social insurance. The tradition of social efficiency does
not provide an adequate prescriptive or descriptive
model of insurance. But it does. quite clearly. provide
some of the tools needed if the European tradition of
social insurance is to prosper.



THE COST OF ‘NON-TREATMENT’

Bjorn Lindgren

INTRODUCTION

In 1985 per capita health-care expenditures averaged
US$850 in the OECD countries, ranging from $250 in
Greece to $1,800 in the US. This means that many
industrialised countries spend between 6 and 9 percent of
their gross domestic products on health care. 10 per cent
of the total health care bill-alittle less in some countries,
somewhat more in others — is spent on pharmaceuticals
(Schieber and Poullier, 1987).

These figures represent the costs of treatment. But
there is also a cost associated with the non-treatment of a
disease, viz. due to the absence of adequate therapy.
Thus a new therapy, a new medicine. may well increase
the drug bill but at the same time potentially decrease the
costs of hospital and other types of institutionalised care:
reduce the number of sickdays: and increase life expec-
tancy and quality.

In order to get a feel for the size of the cost of non-
treatment, I shall present some of the main results of a
recentstudy on the costs of illness in Sweden (Lindgren ef
al. 1989). The estimates include both direct health care
costs and indirect costs, i.c. loss of productivity, distri-
buted by major disease categories. These findings will
then be related to some arcas where there seem to be big
holes in therapy today.

A full description of concepts, methods and data used.
as well asadditional results, can be found in Lindgren eral
(1989). Herc only a few essential concepts will be
introduced. For more detailed overviews of the methodo-
logical issues involved in cost-of-illness studies, the
reader is referred to Rice (1966), Lindgren (1981) or
Hodgson (1983).

Cost-of-illness studies usually distinguish between
direct and indirect costs. Direct costs are all the costs of
prevention, detection, treatment, rchabilitation and
long-term care due to the existence of discases. The
indirect costs of ill-health reflect the value of those goods
and services that could have been produced had a person
not fallen ill. Thus, direct and indirect costs are slightly
differentin character. Direct costs reflect the value of the
resources shifted from other sectors of the economy into
the health care sector due to the presence of illness. They
do represent the sacrifice of other goods and services
required to obtain health care, but they do not represent
any lost resources. Indirect costs, on the other hand,
represent the loss of potential productivity, an oppor-
tunity forgone forever.

The sum of direct and indirect costs represents the
opportunity cost of illness, i.c. the value of all resources
which might have been realised in other uses than health
care at the present state of technology. had illness not
existed. The total costs may change over time because of
improvements in medical technology (including the
introduction of new medicines), prevalence of discase
and changes in overall productivity.

Observed market prices of goods and services as well as
of labour and other resource use were used when
calculating direct and indirect costs. For both categories
of costs, however, market prices are only approximations
of the true opportunity costs. Market prices do not fully
reflect opportunity costs unless a number of necessary
conditions are satisfied. These are. interalia. (a) thateach
market is in equilibrium: (b) that there is no involuntary
uncmployment, i.c. that the labour markets are in
cquilibrium: (¢) that markets are competitive: and (d)
that there are no externalities in the production or
consumption of any goods and services (Bohm, 1987).

When these conditions are not fulfilled. market prices
have principally to be adjusted in order to reflect
opportunity costs correctly. This is seldom done in
practice, however. partly because of computational
problems. and partly because most market prices mightat
least approximately be regarded as sufficiently good
measures of opportunity costs. In any case. direct and
indirect costs should be treated consistently. Thus. high
unemployment rates should lead to downward adjust-
ments of both observed health care costs and estimated
productivity losses.

For Sweden, the number of job vacancies has been
greater than the number of unemployed people for along
time: hence full employment was assumed in the Swedish
study (Lindgren er al, 1989). No further adjustments of
market prices were made either.

Intangible costs constitute a third category of costs
consisting of the psychological effects of pain, suffering.
insecurity and grief associated with illness. This type of
costsshould. ideally, alsobe included in an estimate of the
costs of illness, at least in principle. Research on health-
related quality-of-life measures suitable for economic
assessments is still in its infancy. even though important
and promising work is going on: sce. forinstance. Brooks
(1986). Drummond. Teeling Smith and Wells (1988) or
Williams (1990). Morcover, there is still no consensus
among health economists on the measurement of health
and its changes at this aggregate level. Nor is the
commensurability of intangible costs on one hand and
direct and indirect costs on the other at all clear.

Consequently, most estimates of the economic impact
ofillness concentrate on the direct and indirect costs. and
so does our study. Secondary data were used. data which
are fairly casily available in official documents. The
collectionof primary data tailored to the measurement of
the costs of illness would have been too resource-
consuming. Data were provided by a number of sources.
for instance by the Swedish National Social Insurance
Board and the Swedish National Burcau of Statistics.,
Availability of data explains the choice of 1983 as the vear
of study (Lindgren eral. 1989).
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1 COSTS OF ILLNESS IN SWEDEN 1983
Total: SEK 162 billion

Morbidity and
disability (46%)

Health care
(36%)

Pharmaceuticals
(3%)

According to Figure 1, estimated total direct and indirect
costs of illness were SEK 162 billion in Sweden 1983.
Pharmaccuticals accounted foronly 3 percentof this total
figure. and health care in total for 39 per cent. This means
that the indirect costs dominated. Productivity losses due
to short-term morbidity and long-term disability
accountedfor46 percentof the total costs. and premature
mortality for 15 per cent.

[t should be observed that mortality costs consists of
the loss of present output as well as the loss of future
output due to ‘premature” death. (In this context “prema-
ture’ effectively means ‘before normal or legal retirement
age’, since very little is produced by people above normal

2 DIRECT COSTS OF ILLNESS IN SWEDEN 1983
Selected main disease categories

Respiratory system

Musculoskeletal system

retirementage.) Adding presentand future outputs (here
approximated by carnings) raises the question of choos-
ing the appropriate discount rate (Keeler and Cretin,
1983). 5 per cent was used: it is a fairly commonly used
discount rate in this type of study.

It should also be observed that the size of the whole
‘cake’ may in fact depend on the size of its different parts.
Itis fairly obvious thatif 'unnecessary” or “incorrect” drug
use could be reduced and inefficient use of other scarce
health care resources could be avoided, then both those
particular parts of the ‘cake™ and the “cake’ itself can be
diminished.

[tis notso obvious that the “cake’ can become smaller if
some of its parts are increased. It may be true. however.
Sometimes. an increased use of health care may enable
productivity losses to be reduced. forinstance, for people
at working age waiting to get their total hip replacement.
Besides, the use of a new medicine may reduce both other
health care costs and productivity losses. So the really
interesting question here is not how to minimise the use of
pharmaceuticals, but rather to minimise the total burden
of illness. Then the question changes into the different
problem of optimising the use of pharmaceuticals. The
issue is how to use pharmaceuticals and other scarce
health care resources most cost-cffectively.

THE MOST EXPENSIVE DISEASES

Figures 2 and 3 reproduce estimates of the costs of illness
in Sweden 1983 for those discases that had the greatest
cconomic impact. Figure 2 concentrates on the direct
costs of the health care system. For cach of five selected
main disease categories, Figure 2 presents estimates of
the dircct costs as a percentage of the total direct costs in

21.1%
12.3%
5.1%

5.0%

.| Inpatients

- Outpatients

[l Pharmaceuticals



3 TOTAL DIRECT AND INDIRECT COSTS IN SWEDEN 1983

Selected main disease categories

Mental disorders |

Musculoskeletal system

17.3%

14.7%

Circulatory system 12.3%
Respiratory system 8.2%
Neoplasms
| | | 1 J
0 20 40 60 80 100

Direct costs

O

Sweden 1983 (column far right). The dominating discase
category, according to our estimates. were mental
disorders with about a fifth of the total health care bill:
followed by diseases of the circulatory system (12 per
cent). Cancer. diseases of the respiratory system and
diseases of the musculo-skeletal system each accounted
for4-5 percent.

About 80 per cent of the total health care costs were
allocated between the 17 main discase categories in this
way. The remaining 20 per cent (or SEK 12 billion)
consists mainly of dental care and care for the mentally
retarded.

Figure 2alsoshows. for cach main disease category. the
distribution of the costs by type of health care: in-patient
care, out-patient care and pharmaccuticals. In-patient
care accounted for more than 50 per cent of the direct
costs in all categories but diseases of the skin and
subcutancous tissuc and symptoms and ill-defined condi-
tions. In-patient care accounted for more than 90 percent
for treating cancer and mental disorders. Pharmaceuti-
cals had a relatively large share of the costs for treating
discases of the respiratory system (13 per cent).

Figure 3 reproduces the main findings on the total
(direct and indirect) costs of illness. Roughly the same
categories dominated here also. There were some differ-
ences. however. for instance in the ranking order among
the categories. Mental disorders certainly also led this
league (17 per cent). Disorders of the musculo-skeletal
system, however, due to their impact on the morbidity
and disability costs. now ranked second (15 percent). In

fact. diseases of the musculo-skeletal system accounted

£ Morbidity and disability

- Mortality

for the lion’s share —almost 30 per cent of the morbidity
and disability costs.

Discases of the circulatory system ranked third (12 per
cent). This category had high shares of the direct costs, as
well as of both morbidity/disability costs and mortality
costs. Another category which dominated mortality costs
was cancer; cancer and discases of the circulatory system
together account for roughly 50 per cent of all mortality
COSIS.

The three largest categories accounted forabout 45 per
centof the total costs in 1983: the same discase categories
together had. actually, exactly the same share in 1975
(Lindgren. 1981).

If we had been able to construct a similar table for, say.
1920 or even 1930, infectious discases would probably
have led the league. Since then, better living standards,
public health measures and the discovery and introduc-
tion of antibiotics and other drugs have mastered most
infectious discases in the industrialised world. Today.
infectious discases account for only 1.6 per cent of the
costsof illness in Sweden.,

During the last 50 years there have been a number of
pharmaccutical discoveries. Still there remain big gaps in
therapy. whether treatment with drugs or by other means
isinvolved. The costs of these therapeutic gaps — the costs
ol ‘non-trcatment” — are considerable. as have been

indicated by Figures 2 and 3. This fact would have been
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even more accentuated if we had been able to cover also
the intangible costs associated with discomfort, pain,
suffering and grief.

It should be observed. of course. that I am not
suggesting that all the costs of illness as measured in our
study represent the cost of ‘non-treatment’. The cost of
non-treatment is part of the story. And the total costs of
illness must be further analysed in detail in order to
identify the most important areas of non-treatment and
their costs.

Mental disorders. diseases of the musculo-skeletal
system. discases of the circulatory system, diseases of the
respiratory system and cancer are five of the greatest
medical problems in terms of economic resource con-
sequences. All five have substantial holes in therapy
(Booth. 1989).

Among mental disorders there seem to be numerous
examples of gaps in therapy. One is senile dementia,
including Alzheimer’s Disease. Senile dementia pre-
sently accounts for at least 25-30 per cent of the cost of
mental illness in Sweden. It is an old-age problem. In
an ageing population, it becomes a growing problem.
Despite interesting and encouraging research, for in-
stance on the role of nerve growth factors in preserving or
regenerating nerve tissues, physicians are still powerless
to change the progress of disease. Even medicines for
significantly reducing the disability suffered by dementia
victims, although without affecting the underlying im-
pairment, would be a great improvement. For many
other unfortunate sufferers of mental handicaps the best
one can do at present is to provide for their life-long
support. Little is known about the normal function of the
brain and how it is disordered in conditions such as
schizophrenia or manic-depressive states.

There is also a big cost of non-treatment hidden in the
costs of discases of the musculo-skeletal system. A
treatment forosteoarthritis, forinstance. might reduce or
totally eliminate the necessity for total hip replacements
—thus more or less solving the problems of waiting lists for
orthopacdicsurgery in Sweden and many other countries
in Europe. People suffering from rheumatoid arthritis
can certainly be helped by physiotherapy and modern
medicines. but the actiology of the discase is unknown
and treatment remainssymptomatic only. Other discases
of the musculo-skeletal system that contribute to the cost
of non-treatment include fractures of the neck of the
femur and osteoporosis, both considerable problems for
elderly women.

Despite the progress in medical rescarch and despite
the introduction of new medicines. discases of the
circulatory svstem arc still the major Killer in the
population at large in the western world. For vounger age
groups. only accidents, poisonings and violence and
ncoplasms contribute more to productivity losses due to
premature mortality (30, 24 and 23 per cent respectively:

Lindgreneral, 1989). Whereas the role played by the new
medicines in the decline of stroke seems to have been
established. the interpretation of the causes of the
reduction in coronary heart discase mortality has not yet
been made clear. New medicines which reduce blood
cholesterol levels promise to diminish the risks of
developing primary events of coronary heart discase.
Other new medicines both reduce blood pressure and
have favourable effects on the high-density lipoprotein/
total cholesterol ratio. In order to prevent the develop-
ment of cardiovascular disease, life-style changes in diet.
physical exercise and smoking behaviour may be most
important. The contribution of new pharmaccuticals
may. however, still be considerable both in prevention
andin treatment once the disease occurs.

Discases of the respiratory system accounted for 8 per
cent of the total costs of illness in Sweden 1983 according
to our study (Lindgren et al. 1989). This may scem a
remarkably large share, but the relative importance of
this disease category in terms of economic resource
consequences is to a large degree explained by absentece-
ism from work due to the common cold. So far, no
treatment has been possible for people afflicted with the
common cold. The responsible viruses seem now to have
been identified: will a cure be developed?

Besides accidents and cardiovascular disease. cancer
remains a major killer. So, despite all the efforts made so
far, cancer in all its forms is still one of the major
challenges to medical research. Although cancer treat-
menthasbeenimprovedinrecent years by new medicines
and by carlier detection of the disease made possible by
modernimaging techniques, much remains to be done. A
whole range of medicines which canselectively kill cancer
cells without affecting the normal cell population seems
to be needed. In prevention, the reduction of smoking
may be one of the most important measures to be taken.

P
w

Three remarks conclude this paper.

Firstly. pharmaccuticals account fora fairly small share
(3 percentin Sweden) of the total costs of illness. Despite
the small share, efforts should, naturally. be made to
reduce ‘unnecessary’ drug use. On the other hand. anew
medicine may well increase the drug bill at the same time
as hospital costs will be decreased: the number of sick-
days reduced: and life expectancy and quality increased.
So. for society at large. the question is not how to
minimise or. for that matter. how to maximise the costs of
pharmaceuticals, but rather how to induce the optimal
utilisation of existing drugs as well as how to encourage
the optimal innovation rate for new drugs.

Secondly. there are still big gaps in therapy. where the
lack of treatment causes much discomfort. pain and
suffering as well as health care costs and productivity



losses. We have identified only a few of these gaps here.

but the cost of ‘non-treatment’ seems to be considerable.

Thirdly. there is obviously great potential for new
medicines and for the companies that will succeed in
developing these new medicines.
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HEALTH CARE SYSTEMS AND
ECONOMIC ANALYSIS

Martin Buxton

THE CHANGING ENVIRONMENT

The organisation, structure and incentive systems of
health care programmes in many countries throughout
the world have undergone major changes during the last
few years, and the pace of change appears to be
increasing. Inthe US. the far-reaching effects of the move
toasystemof predetermined payment per episode of care
categorised by diagnostic related groups (DRGs) are still
rippling through the health care system. Rather more
slowly the effects of DRGs in the US are being analysed
and reported (for example, Schramm and Gabel, 1988:
McCarthy. 1988: Davis and Rhodes. 1988 and Kane and
Manoukian, 1989). Already work on DRGs is being
carried out in most European countries (Bardsley, Coles
and Jenkins, 1989). Other examples of important
changes are numerous: the Netherlands are now imple-
menting the ‘Dekker’” proposals for regulated competi-
tion put forward in 1987 (Kirkman-Liff and van de Ven,
1989). In Sweden a government commission has been set
up to make proposals for changes in the health service
information system that could help to increase the
efficiency of the health care sector. under the influence of
Alain Enthoven (1989). New Zealand hasembarkedon a
fundamental process of decentralisation of responsibility
for decision-making to hospital boards with a population-
based funding arrangement (Malcolm, 1989). In the UK,
following the White Paper (Secretaries of State, 1989).
the National Health Service isabout toembark on aseries
of changes of a magnitude not seen since the establish-
ment of the NHS in 1948. One of the most important of
these is likely to be the introduction of formal contracts
for particular health care services between hospitals and
district health authorities (Robinson, 1989). Whatever
the overall merits of these and other changes, they form
the environment within which economic evaluation takes
place and to which economic evaluation has to be
sensitive.

A few of these changes explicitly affect the require-
ment for economic evaluation. The French so-called
‘transparency committee’ invites economic evidence in
deciding on the reimbursement categorisation of new
drugs. and the same criterion seems to be included in the
EC directive on transparency of drug pricing (EC, 1989).
More explicitly. new rules for Medicare coverage pro-
posed by the Health Care Financing Administration in
the US include for the first time cost-effectiveness as a
criterion for the funding of a technology or procedure
(Leaf. 1989).

Butin addition tosuch cases as these where health care
system changes introduce an explicit requirement for
cconomic evaluation, all health service reforms subtly
change the decision-making environment into which
cconomic evaluation can feed.

TRADITIONAL CLINICAL AND ECONOMISTS'
MODELS OF ALLOCATING RESOURCES

Historically, health economics has struggled against the
traditional model of the clinician making decisions with
respect to the treatment of his patient on the basis of
trying to do anything that might benefit the patient
irrespective of cost (and often, worse, simply doing all
that is technically feasible regardless of likely benefit).
Professor Archie Cochrane. who as a questioning epi-
demiologist did so much to help promote the basic ideas
of economic evaluation, likened this sort of behaviour by
doctors to a quote from T S Eliot (Cochrane, 1972). He
suggested his colleagues acted:

‘Not for the good thatit will do

But that nothing may be left undone

On the margin of the impossible.”

It is hard to say whether this attitude is still a fair
representation of the way in which many doctors think.
Some are quite explicit about their denial of the relevance
of cost. In 1980 the New England Journal of Medicine still
felt it appropriate to publish the following views of an
American MD, Loewy (1980):

*Of late an increasing number of papers in this and

other journals have been concerned with “cost-

effectiveness™ of diagnostic and therapeutic pro-
cedures. Inherent in these articles is the view that
choices will be predicated not only on the basis of
strictly clinical considerations but also on economic
considerations as they may affect the patient. the
hospital, and society. It is my contention that such
considerations are not germane to cthical medical
practise . . . A physician who changes his or her way of
practising medicine because of cost rather than purely
medical considerations has indeed embarked on the

“slippery slope™ of compromised ethics and waffled

priorities.’

And currently in the UK, some of the professional
reaction to indicative budgets for GPs seemsstill to imply
that the cost of drugs should be an irrelevant considera-
tion in prescribing for patients.

But referring to the professional opposition to the
introduction of the “limited list™ in 1985, Sir Raymond
Hoffenburg (1987) took the view that:

“The profession in this instance chose a weak issue on

which to defend its rights: that they did so is an

indication that the tenet of “clinical freedom™ —in this
case. to prescribe freely — is still firmly entrenched in
the professional mind and its sanctity is to be safe-
guarded.”
Professor Brvan Jennett (1988). in supporting the role of
cconomic evaluation, deplored the way that:

‘under the guise of ethics’ these “clinical freedom

fighters hope to legitimise their attempts to secure all

possible services for their patients, regardless of the



1 TRADITIONAL CLINICAL DECISION MODEL

 defined
Clinician’s Cost deemed
values irrelevant
Traditional
clinical
decisions
Technological
Individual imperative: the
ethic value of trying
incicuar

expectation of benefit relative to the prospects of other

patients’.

This traditional clinical decision model, the world of
the clinical freedom fighters. isrepresentedin Figure 1. 1t
is characterised by a decision paradigm that:
® is based on "good practice’ as defined by clinical

opinion;

e rclieson the individual values of the doctor concerned:

® assumes an individualist ethic towards each patient:

® cncourages a technological imperative to do all that is
feasible:

® deems costs asirrelevant: and

® aims to maximise an individual’s health.

Health care ecconomics has traditionally argued from a
completely different paradigm, but has usually focused
its attention on central planning, priority-setting or
regulatory decisions. Its model (Figure 2). firmly built on
welfare economics, is characterised by:
® oood practice defined in terms of evidence of health
benefits from clinical trials:
priorities and values reflecting society at large:
acollective ethic for society as a whole:
consideration of all costs falling on society:

the viewpoint that the process of medical care has no
inherent value initself:
® the aim of maximising socictal health.

For as long as most of the applications of economic
evaluation within this framework have been about
decisions at the planning or regulatory level, they have

been sufficiently divorced from the individual doctor/
patient interaction for the disparity between the two
models to be implicit, and the two models not to be in
open conflict.

Few of the many economicevaluations carried out over
the past decade orso have tried directly to impinge on the
individual doctor/patient relationship, but have instead.
atamore macro-level, constrained the range of resources
available to the doctor. Economic evaluation in the UK

has typically contributed to decisions about provision of

screening services, or location of hospital facilities. or
diffusion of new technologies. The author’sstudy of heart
transplantation in the UK fits into this mould (Buxton er
al. 1985) and it is clear that it contributed to the rational
diffusion of this expensive but cffective technique
(Stowe, 1988). However. the danger is that economic
support for a particular technique as used at a point of
time is taken as blanket support for that technique (and
any number of variations on it). even when the technique
is applied to different patient groups with poorer results
or at greater cost (Mulcahy eral, 1988).

THE EMERG C
: EMENT MODEL

rr

But whatis. or will be. the effect of the ubiquitous health
care reforms? It can be argued that in part at least they
have been concerned to make individual doctors behave
inamanner more like the cconomists” resource allocation
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model, whilst at the same time reducing the need for

centralised decisions on location, priorities etc. Many

reforms have tried to leave with clinicians, or indeed give

back to them, responsibility for decisions about appro-

priate carc, within a framework of incentives and

competition. The reformers hope that this should lead to

more efficient health care systems by requiring providers

to balance costs and benefits. The implied model in these

changes. which 1 have called the “clinical resource

management model” (Figure 3), is characterised by:

® practice informed by economically justifiable clinical
protocols:

® reference to patient values and preferences:

® a context of a collective ethic for a specifically defined
group of patients:

® consideration of all costs falling within a clinically
focused budget:

® cxpected outcome determining the extent of care
provided:

® the aim of maximising benefit to the defined group of
patients within a predetermined budget.

It would be wrong to give the impression that progress
towards such a model will necessarily be fast or painless.
Work in the Health Economics Research Group at
Brunel monitoring the pilot sites in the Resource
Management initiative which intends to put clinicians
into just such a role, shows that this process is happening.
but slowly and painfully (Buxton, Packwood and Keen,
1989: Packwood. Buxton and Keen, 1989). Major
informational, organisational and cultural changes are
required. But the common direction of change in several
health care systems is towards this ‘resource management
model’.

[twill, of course. still leave certain arbitrary budgetary
boundaries within the process of care. Hospitals may not
pay much attention to costs imposed on GPs. Similarly,
there is a worry that hospital costs and payments for care
will be analysed in terms of admissions rather than true
episodesof care. and the true costs of readmissions will be
ignored. Such anomalies. perverse incentives or discre-
pancies will need monitoring and economic analysis will
be required to show their effect and to press for further
changes.

But. within this new ‘resource management’ paradigm,
the role and scope for cconomic evaluation will change
and. indeed. is already changing. The impact on econo-
mic evaluation will be both positive and negative. On the
negative side of the balance, itislikely thatit will become
increasingly difficult to persuade clinicians to take note of
cost implications outside their own budgets. This is
always true of systems with constrained budgetary
responsibility: not worrying about someone else’s budget
is behaviour that we instantly recognise from within any
large organisation. In systems where budgets have not
been rigid. and constraints not too tight. then unselfish

behaviour contributing to a wider benefit may well have
been practised. But once budgets become tight and
pressures for greater “efficiency” are increased, then such
generosity ismore difficult tosustain. In the past the NHS
hasrelied heavily on goodwill and responsible behaviour.
Its efficiency hitherto has been more despite of the
incentives built into the system rather than because of
them. For example, given the way in which hospital
doctors have been rewarded and promoted. itis amazing
that so much routine patient care has been undertaken.
But. as the rules of the game are drawn explicitly to
achieve cost-cffectiveness. rather than expecting cost-
effectiveness to be a moral obligation on providers. then
the more providers are likely to play the game strictly
according to the limitations of the rules, to work the
systemasbestthey can. and toleaveittothe ‘rule-makers’
to cope with the anomalies.

On the positive side of the balance. the new clinical
resource management model provides exciting oppor-
tunities for cconomic evaluation. There is no reason to
suppose that local collective health care purchasers or
funders will be any less interested in the broad compara-
tive data as to how much health benefit can be bought
within a fixed budget by purchasing treatment for
cancers, or cardiothoracic surgeries. or screening or
prevention strategies. The broad-brush comparisons of
interventions, in the now familiar cost per life-year
gained (or cost per QALY) league tables, will be just as
relevant for those purchasing care from providers to best
meet the needs of the population for which they have
responsibility as it has been to health authorities with
more centralised planning.

But in addition, the changes should provide the
environment in which to begin to interest clinicians in the
cconomics of their detailed practice. Clinical managers
competing for contracts, or for paticnts on a prospective
payment basis, have the right incentive environment to
become actively interested in, for example. how alterna-
tive diagnostic sequences will affect costs and benefits. or

how alternative drug therapies influence the total costs of

hospitalisation. In working in this arca health economics
needs to build on. and integrate with, the medical
decision-making literature. much of which currently does
not consider costs at all, nor adequately deals with the
value of different outcomes to the patient. It does.
however. provide a rigorous conceptual framework,
which is comprehensible to clinicians, and can readily be
made to incorporate these economic dimensions of costs

and patient utilities.

By way of illustration. lct us consider preseribing in
hospitals in the UK and the way that the changing
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economic environment within hospitals has affected the
nature of the relevant economic evaluation. For many
years the hospital drug bill was not a key issue. With
functional budgets, hospital pharmacy costs were visible
and were regularly subject to budget reductions at the
beginning of the financial year —in that cutting the size of
the drug bill did not involve staff cuts or externally visible
bed closures. But typically, by the end of the vear,
pharmacy budgets were overspent because of the lack of
a mechanism to control them. This situation was merely
exacerbated whensstrict cash limits on hospitals effective-
ly controlled overall expenditure, but still no mechanism
existed to effectively control the drug bill. Clinicians were
free to follow their traditional model and ignore costs.
Studies. such as that on the cost-effectiveness of cimeti-
dine by Culyer and Maynard (1981). could provide
important indications of relative cost-effectiveness of
different drugs or treatments. However, the budget
structures provided no real incentive to clinicians to
pursue cost-effective therapy, if it did not happen to
coincide with their preferred clinical practice. [Measures,
such as minimising the quantity of drugs patients took
home on discharge may have helped the hospital
pharmacy budget, but did nothing to increase — indeed,
would have reduced - the efficiency of the health care
system as a whole.] The development of hospital
formularies was (and still is) an attempt to introduce an
clement of control by encouraging or requiring hospital
doctors to prescribe the cheaper drug, where the local
clinical opinion is that one or more drugs of differing cost
were clinically equivalent. The process of agreeing
hospital formularies may have had considerable educa-
tional value (Petrie and Scott, 1987), but for aslong as the
focus of the activity was on keeping within a functional
pharmacy budget, the scope and incentives for consider-
ing the overall costs of alternative therapies was severely
limited. A more expensive drug, that could save nursing
costs by leaving the patient better able to care for himself,
might be more cost-effective, but without a mechanism to
transfer from the nursing budget to the pharmacy budget
it still appeared as a more expensive drug. Only when
clinicians are given the opportunity to manage budgets
for the various resources that contribute to the care of
their patients. as under the emerging model. can such
trade-offs be made. Economic evaluation will need to
provide evidence on these trade-offs and the overall cost-
effectiveness of alternative therapies in a way that is both
intelligible to the clinicians, and directly relevant to the
decision parameters of their new-found position as
resource managers.

An cconomic evaluation that illustrates some of these
pointsisasmallstudy. carricdoutat Brunel. analysing the
cconomic implications of using transdermal glyceryl
trinitrate in reducing failures of peripheral intravenous
infusions (Khawaja er al. 1989). This modelled the costs

and outcomes (of infusion failure) using a probability tree
to illustrate the cost implications of a decision to use
patches. It showed thatif the expected life of the infusion
was greater than 48 hours. then the extra costs of the
‘patch’ would be outweighed by savings from avoiding the
costs associated with infusion failure. To a pharmacist
concerned only about the drug bill, use of patches would
add to costs, in that most of the cost-avoided fall on other
budgets. To aclinician with a fixed budget for his surgical
patients, the use of patches would make economic as well
as clinical sense, although in the short run certain cost
savings (e.g. in nursing time) would not be immediately
realisable. To a clinician competing for patients, the un-
doubted patient preference for avoiding painful infusion
failure would make the case definitive.

Current and proposed changes in many health care
systems, particularly to the extent that they move towards
situations where doctors are given a predetermined
budget for specific groups of patients and managerial
control over the resources they use in the care of these
patients, will encourage the development of clinically
focused economic evaluation. There will still be arbitrary
boundaries to budgets, which may leave anomalies and
disincentives to consider certain wider cost and benefit
ramifications of clinical decisions, but there will be the
makings of a new ‘resource management model” of
clinical behaviour. Doctors will have an environment in
which the resource costs of treatments and the benefits
they give to patients are together relevant parameters
in their clinical decision-making. The reality of this will
need to be reflected in appropriate economic evaluation
techniques reflecting the changed paradigm of clinical
behaviour.
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METHODOLOGIES FOR THE ECONOMIC
EVALUATION OF MEDICINES

Michael Drumimond

The starting point for economic evaluation is the notion
of scarcity of health care resources: that is. there are
not and never will be enough resources to achieve all
the worthwhile objectives that can be identified. The
extent to which the available resources fall short of the
apparent demand for care varies from country to
country, but even in the relatively rich countries one
can identify areas of unmet need or point to examples
where a rapid increase in health care costs has diverted
resources from other beneficial uses.

Therefore, given scarcity of resources, the real
problem with the over-use of new medical technology is
not the financial expenditures themselves, but the more
fundamental cost or sacrifice in that benefits in other
programmes, such as community care for the elderly.
are forgone. This is why economists refer to the notion
of opportunity cost: that is. the cost of a resource is
equal to the benefits that it would have generated in its
best alternative use. Therefore, when economists argue
that attention should be paid to efficiency in health care
they are implying that health carc programmes, treat-
ments and procedures should be compared not only in
terms of their relative benefits, but also in terms of
their relative costs (i.¢. benefits forgone). Economics is
therefore about choice in how the community uses its
scarce resources.

The issue of efficiency can be explored in choices of
different levels of complexity. For example, the relative
costs of two alternative ways of meeting the same
treatment objective could be assessed. The more
efficient approach would be the one having the lower
costs, provided it achieved the objective to the same
degree. However, this says nothing about whether the
objective is worth attaining. A broader level of choice
would therefore be between competing objectives.
Here the assessment of efficiency would be based on

1 TYPES OF EVALUATION

the relative benefits resulting from attainment of the
respective objectives and the relative costs of the
programmes to achieve them. As will be seen later, the
broader choices require more comprehensive and
complex forms of analysis.

Although they accept the arguments about scarcity
and the need for efficiency in principle, some clinicians
are concerned that consideration of costs in clinical
decision making is contrary to medical ethical princi-
ples. The first point to note is that the economic
reasoning and the methods of analysis that are dis-
cussed below relate mainly to *planning’ decisions. That
is. investment decisions about the kinds of facilities that
should be provided. their location and the medical
technologies (including medicines) that should be
encouraged or discouraged from use. Against the
background of the facilities made available. the clini-
cian, in treating the individual patient, would still
provide the best care at his/her disposal.

The way in which economic thinking should influ-
ence individual clinical decision making is less clear,
although it should be pointed out that considering costs
in decisions embodies an important ethical principle of
its own: that resources should not be consumed in a
given activity if they would generate greater benefits if
used elsewhere. The extent to which the individual
clinician considers costs in practice is likely to depend
on whether he or she can identify the other uses to
which the resources could be put. For example, if the
clinician knows that other patients are waiting for care.
he or she will tend to ration his or her time with a given
patient or, in the case of in-patient care, discharge a
patient earlier so that another can be admitted. Some
of the policy initiatives being taken by governments
such as the encouragement of pre-paid group practice,
or clinical budgeting and prospective reimbursement
systems for hospitals, encourage the clinical practi-
tioner to take into account efficiency considerations
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2 COMPONENTS OF ECONOMIC EVALUATION
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when making decisions. Therefore. it is likely that over
time such mechanisms will have a profound impact on
clinician behaviour and resource utilisation. including
the use of medicines.

If it is to be argued that clinicians and other health care
decision makers should take note of efficiency con-
siderations, there is a need for evaluation methods that
assess the relative costs and consequences of health
care programmes and treatments.

There are a number of forms of economic evaluation.
but they have a common feature that some combination
of the inputs to a health care programme are compared
with some combination of the outputs. Figure | shows
how economic evaluation relates to other forms of
health care evaluation, in particular efficacy or effec-
tiveness evaluations, which are now commonplace for
medicines since they are required for registration. Full
cconomic evaluation requires that both costs and
consequences of interventions are considered and that
two or more alternatives are examined.

Figure 2 shows in more detail the range of costs and
conscquences typically considered in cconomic evalua-
tions. The inputs include the direct costs of providing
care (Cy) which fall mainly (though not exclusively) on
the health care sector. and the indirect costs (in
production losses) arising when individuals are with-
drawn from the workforce to be given therapy (Cs).
Although not strictly an ‘input’, there may also be
intangible costs, in pain or suffering, associated with

therapy (Cs).

(production gains)
B3 =Intangible benefits

In some cases it may be sufficient to compare
alternative therapies solely on the basis of their
comparative costs, if it can be assumed that they
produce equivalent medical results. This was the case in
the study by Lowson ¢z al (1981) on alternative methods
of providing long-term domiciliary oxygen therapy.
Such a study would be called a cost analysis and
constitute a partial form of ecconomic evaluation.
Alternatively. it might be demonstrated. by way of a
concurrent controlled clinical trial. that there is no
difference in clinical terms between the alternatives.
Such study would be called a cost minimisation analysis.

However, in most cases one cannot assume or show
that the treatment alternatives produce similar results.
and therefore the benefit measurement issue must be
tackled. The outputs of health care programmes can be
assessed in a number of ways. First, they can be
assessed in the most convenient natural units (health

cffects). such as “cases successfully treated” or “years of

life gained’. For example. Hull er al (1981) compared
objective diagnostic tests for deep-vein thrombosis in
terms of their incremental cost per case detected., over
and above normal clinical diagnosis. Oster and Epstein
(1987) compared treatment  options  for  hyper-
cholesterolaemia in terms of their cost per life-yvear
gained. Such analyses are known as cost-effectiveness
analyses.

Of course. much modern medicine is concerned with
improving the quality, not quantity, of life. In addition,
some therapies, such as cancer chemotherapy  or
hypertension treatment., may bring about slight reduc-
tions in the quality of life in order to extend life.

Therefore, there has been a growth ininterest in cost-
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utility analysis, where the life-years gained from treat-
ment are adjusted by a series of utility weights
reflecting the relative values individuals place on
different states of health. The output measure most
frequently used in cost-utility analysis is known as the
quality-adjusted life year (QALY). An carly example
of a cost-utility analysis of medicines is that by
Weinstein and Stason (1976), who calculated the cost
per well-year gained from lowering blood pressure.

Finally. the outputs can be measured in money
terms. Some categories are fairly easy to assess in this
way. such as the savings in direct medical care costs
(By). or the production gains from an carlier return to
work (B,). However. other more intangible benefits,
such as the value to patients of feeling healthier (Bs).
are obviously more difficult to express in money terms.
One rare example is the work of Thompson (1986) who
found that arthritis sufferers would be willing to forgo
22 per cent of their houschold income in return for a
cure for their arthritis. However, more gencrally this
form of analysis, known as cost-benefit analysis, has
been criticised for ignoring important benefits from
health care programmes and for concentrating on items
that are casy to measure.

Economic evaluation has been widely applied in the
health care field (Warner and Luce, 1982: Drummond
et al. 1987). There is now a fair degree of agreement on
the elements of a sound evaluation. although there
remain deficiencies in the published literature. In a
recent review, Drummond er al (1986) noted that the
main deficiencies were:
® failure to specify clearly the viewpoint from which

the appraisal was carried out (e.g. health care sector.,

government, society):

® failure to base the economic study on good medical
evidence, such as that generated by controlled
clinical trials:

® the unthinking use of average costs, particularly in
estimating the costs of hospitalisation or the savings
from shortening hospital stays:

® failure to consider patient. family and volunteer costs
where these were relevant:

® inadequate allowance for uncertainty in cost and
benefit estimation:

® inadequate consideration of the link between evalua-
tion results and the decisions, in health service
planning and clinical practice. to which they pertain:

® [ailure to consider factors other than ecconomic
efficiency (including equity considerations and the

managerial procedures required to bring about a

change in policy).

A recent development has been the construction of
“league tables” or rankings’ of health care programmes
in terms of their relative cost per QALY. Hence, for
the first time decision-makers are formally being

invited to compare alternative possibilities for health
service investments in terms of their relative value for
money (Torrance and Zipursky. 1984: Williams, 1985).
Obviously, this approach raises important issues. not
least that of the quality of the data and the analytical
methods used to generate such estimates. However,
this is clearly an important development in the evalua-
tion of health care programmes.

IMPORTANT METHODOLOGICAL ISSUES

In undertaking an economic evaluation of health care
programmes a number of important technical and value
judgements need to be made. These are discussed in
more detail elsewhere (Drummond er al, 1987).
However, a few issues that are particularly pertinent to
the evaluation of medicines are discussed below.

Viewpoint for the analysis

The broadest viewpoint for an economic evaluation is
that of society. and it is recommended that, where
possible, the societal viewpoint should always be
investigated. However, there are other more limited,
but important, viewpoints that may require explora-
tion. such as those of the government or other third-
party payers. health care managers. clinicians and
patients. It is important that economic analysts are
clear about the viewpoint for their study and. in
particular. do not confuse the government and societal
viewpoints.

Governments are most concerned about the impact
of health care programmes and treatments on their
revenue and expenditure. Therefore. if the government
is the third-party payer for health care. such as in
countries with a national health service or those with a
sizeable government contribution to health care ex-
penditure, it will no doubt be interested in the direct
costs of medicines and any direct savings that result
from their use. For example. from the government
viewpoint it would be important to demonstrate that
expensive antibiotics generate savings in reduced hospi-
talisation. or that antihypertensives reduce the need for
long-term care for those suffering non-fatal heart
attacks and strokes. To a more limited extent the
government may also be interested in the indirect costs
and benefits. since these relate both to the productivity
of the country and to the government’s own revenue
and expenditure in taxation and welfare payments.
(These latter costs and benefits, known by economists
as transfer payments, cancel out in a socictal assess-
ment. Nevertheless, they may be important to the
government itself. )

Although the health care manger is also primarily
interested in direct costs and benefits, he or she may
have a slightly different viewpoint because of particular



budgetary responsibilities.

For example, the administrator of a hospital will be
primarily interested in his own costs or profit margin
and not necessarily in the savings that medicines bring
about in other parts of the health service, or to patients
themselves. Indeed. the same may be true in primary
care. In the UK, where family practitioner services and
hospital services are financed separately, it may not
immediately be recognised that an expensive medicine
prescribed by family physicians could be economically
justified because of the resource savings in the hospital
sector. For example. reductions in the utilisation of
coronary carc¢ units may result from the use of
medicines for heart discase. notwithstanding the
obvious benefits from the gains in life expectancy.

Some of the recent policy initiatives taken by
governments in many countries are aimed at solving
this kind of problem. For example. under pre-paid
group practice the costs of hospitalisation are charges
against the annual premium paid in advance to the
practice. Therefore it is in the primary health care
physicians’ interest to prevent expensive hospitalisa-
tions by the use of medicines or by other means.

The clinician’s perspective is important, given his or
her key role in resource allocation in health care. It was
mentioned ecarlier that under the new administrative
arrangements the physician may have a financial
interest in delivering efficient care. Incentives and
disincentives operate in all systems. however. Under
fee-for-service systems a physician’s income may be
affected by, for example, the number of physician visits
required to administer, or monitor the use of, different
medicines. The physician may also be influenced by the
level of convenience or inconvenience associated with
different therapies.

Finally. the patient’s perspective is important since it
may also affect the adoption of therapy. For example.
in some countries patients pay a proportion of the costs
of their medicines, although in others these costs are
covered by insurance or are sct at a flat rate. Also. it is
well known that side-effects influence patient com-
pliance with therapy. In economists’ terms. side-effects
increase the intangible costs of therapy (Cs in Figure 2).
In addition, the setting in which medicines are
delivered may affect patients™ costs. Logan ef al (1981)
found that the costs falling on patients were higher
when antihypertensives were delivered by physicians in
community care. rather than by nurse practitioners at
the worksite.

In summary. whilst the socictal viewpoint should be
the main perspective from which to undertake ccono-
mic cvaluations in health care. the other subsidiary
viewpoints  should be  considered since  they  may
crucially affect the diffusion and usc of health care

programmes and medicines.

Marginal analysis

The concept of the margin is central in economics. That
is. whereas efficiency requires that the total benefits of
activities should exceed the total costs. it also requires
that the marginal benefits (i.c. those from the next unit
of treatment) equal the marginal costs. This can be
deduced by logic: if the marginal benefits are greater
than the marginal costs, then more benefit in total can
be gained by further expansion of the programme: if
the marginal benefits are less than the marginal costs
there would be a net loss in expansion of the
programme.

Most clinical practitioners would agree that one of
the key questions in medicine is not whether proce-
dures are totally worthless, but the extent to which
diagnosis or treatment should be pursued. There are
numerous examples: should C-T scans be given when
headache is the only indication or should there also be
associated neurological findings (Larson er al, 1980);
should coronary artery bypass grafting be given only to
patients with severe angina. or also to those suffering
from mild angina with one- or two-vessel discase
(Williams, 1985): should hepatitis B vaccination be
given to the whole population or only to high-risk
groups? (Mulley er al, 1982). Therefore. in cvaluating
the use of medicines from an economic perspective it is
important to explore similar kinds of issues: for which
indications should medicines be given: what is the
appropriate frequency and level of dose: for how long
should therapy be continued?

Another situation where marginal analysis is impor-
tant is in the estimation of the savings in reduced
hospitalisation. For example, average hospital costs
(per day) are sometimes used to calculate the savings
from shortened stays brought about by antibiotic
prophylaxis. This needs to be considered carefully, as
often the later days of a patient’s hospital stay are less
resource intensive than the earlier days. Therefore. the
average costs may often overstate the real savings.
Also. of course. the benefits of shortened stays are not
necessarily translated into financial savings.

suring and valuing iImprovements in the quality of life

It was mentioned carlier that the main way in which the
various forms of cconomic evaluation differ is in the
extent to which they measure and value improvements
in health. Since most modern medicine is concerned
with improving the quality of life, rather than extending
life. the measurement of quality of life has gained
particular importance of late.

Of course clinical effects. that would typically be
measured in a clinical evaluation and incorporated in a
cost-effectiveness  analysis.  bear some  relation  to
quality of lifc. For example, an evaluation of a surgical

procedure may measure effectiveness in terms of the
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number of complications or recurrences, or an cvalua-
tion of a medicine may record the number and nature
of side-effects. It is implicit that it is not the side-effects
themselves that are important. but the impact that they
have on the patient’s functioning or psychological state.

The economic evaluations incorporating a quality of

life measure merely take this a stage further, by
assessing the impact directly and explicitly, rather than
implicitly. Indeed. this is nothing particularly new.
Rosser (1984) pointed out that up until the start of the
twentieth century. St Thomas’s Hospital in London
assessed outcomes of its patients in terms of “relieved,
unrclieved, or dead’. There are two main methods by
which quality of life has been measured and valued in
cconomic evaluations: by quality of life scales (or
profiles) and by utility measurement.

The quality of life scales consist of a range of
attributes thought to affect the patient’s quality of life,
such as physical functioning. ability for self-care. social
functioning and psycho-social status. One example is
the Nottingham Hecalth Profile (Hunt er al, 1986).
which was used by Buxton er al (1985) in their cconomic
evaluation of the heart transplant programme in the
UK. Other well-known examples of such general scales
are the Karnofsky Index (Karnofsky and Burchenal.
1949). the Sickness Impact Profile (Bergner er al.
1976). the General Well-Being Scale (Kaplan er al.
1976) and the Spitzer QL Index (Spitzer er al. 1981).
Fhere is a growing number of evaluations of medicines
incorporating quality of life assessments. such as the
comparison of anti-hypertensive agents carried out by

Croog er al (1986). Although some of the quality of life
scales embody scoring schemes, they usually do not
generate a single quality of life score. This makes
comparisons from one evaluation to another difficult,
as does the fact that often discase-specific scales are
used instead of the general scales referred to above.
However. it is still possible to make comparisons of two
medicines. or a medicine versus surgery, for a given
condition using this type of quality of life scale.

However, economists  are interested in - making
broader comparisons and in assessing the relative value
for money from a range of health care interventions.
This has led them to search for a generalisable index of
quality of life which can be used in programme
evaluation. The method used is to measure health
utility values, which can then be combined with survival
data to calculate the QALYs gained from treatment
(sce Figure 3). The utilities are relative valuations of
states of health. standardised on a scale from 0 (dead)
to 1 (perfect health). (However. it should be noted that
some rescarchers have found states worse than death,
with negative utility values.)

Whereas it is casy to accept that there is an ordinal
ranking of health states. from better to worse. the
methods of obtaining the health state valuations have
generated considerable debate. In the UK the most
widely used index is that developed by Kind. Rosser
and Williams (1982). This classifies states of health by
disability and distress, generating a 32-cell matrix for
which relative valuations have been obtained from 70

respondents.



In North America three main measurement methods
have emerged, the rating scale, the time trade-off
approach and the standard gamble (Drummond er al,
1987). A typical rating scale consists of a line on a page
with clearly defined end points. The most preferred
health state is placed at one end of the line and the least
preferred at the other end. The remaining health states
are placed on the line between these two, in order of
their preference, and such that the intervals or spacing
between the placements correspond to the differences
in preference as perceived by the respondent. In some
studies more sophisticated ‘props’ are now being used
to aid the respondent. such as *health thermometers’.

Under the time trade-off approach the respondent is
asked to consider the relative amounts of time he or she
would be willing to spend in various health states. For
example, in order to value a chronic health state, the
respondent would be offered a choice of remaining in
this state for the rest of his life versus returning to
complete health for a shorter period. The amount of
time that the individual is willing to “trade’ to return to
perfect health can be used to obtain a preference value
for the chronic health state. A similar approach can be
used to calculate the relative values of temporary
health states.

The standard gamble is the classical method of
measuring cardinal preferences. being based directly on
the fundamental axioms of utility theory. In order to
measure preferences for chronic states preferred to
death the subject is offered two alternatives — either the
gamble, a treatment with two possible outcomes (death
or return to normal health for the remainder of his life),
or the certain outcome of remaining in the chronic state
for the rest of his life. The probability of a successful
outcome to the gamble is varied until the respondent is
indifferent between the gamble and the certainty. This
probability can then be used to calculate the preference
value for the health state. Slightly different approaches
are used to assess states worse than death and tem-
porary health states.

As was mentioned carlier. there is considerable
debate about the methods of utility measurement:
which method is to be preferred: whose values are the
most relevant, those of patients, doctors. policy makers
or members of the general public? The validity and
reliability of the various methods are extensively
discussed by Torrance (1987) in a special issue of the
Journal of Chronic Diseases dealing with quality of life
measurement. In addition, Buxton er al (1986) have
compared the Rosser index with the time trade-off
approach.

In many cases the costs and benefits of the alternative
health care interventions occur at the same point in

time, such as in the comparison of two medicines for
the same condition. However, on some occasions the
time profile of costs and benefits may differ between
the alternatives, such as in a comparison of long-term
medical management versus surgery. Here the costs of
surgery would all be incurred now, whereas the costs of
medication would stretch far into the future. In the case
of preventive measures, such as screening and treat-
ment for hypertension, or hypercholesterolacmia, a
conscious decision is being made to commit resources
carlier in the discase process in order to avoid medical
care costs. morbidity and mortality in the future.

It is usually argued that. as individuals and as a
community, we are not indifferent to the timing of costs
and benefits. We prefer to have benefits sooner rather
than later and to postpone costs. (In the economists’
jargon we are said to have a positive rate of time
preference.) Therefore. there is a need, in economic
evaluation, to reflect this preference in the analysis.
This is achieved by a process known as discounting of
costs and benefits to present values. It is not necessary
to explain the mechanics of discounting here, as other
sources are available (Drummond er al, 1987). How-
ever, it is important to note that the effect of
discounting is to give costs and benefits occurring in the
future less weight in the analysis. Therefore. discount-
ing would make the long-term medical management of
a condition more attractive, when compared to surgery.
Conversely, it would make a preventive programme
less attractive than it otherwise might, because the
averted future medical care costs would assume less
numerical importance in the analysis.

Whilst most analysts acknowledge that costs and
benefits occurring in the future should be discounted.
there is still debate about the choice of discount rate. In
some countries, such as the UK. the government
advises the rate (currently 6 per cent per annum in real
terms). Where no rate is advised. current practice is to
discount by a range of rates from 2 to 10 per cent. and
to examine how sensitive the study conclusions are to
the rate chosen. The other main debate centres around
whether years of life or other health benefits should be
discounted in the same way as costs. This issue is not
fully resolved. but current practice is to treat all
categories of benefit in the same way as costs. since
inconsistencies emerge if this is not done. In addition,
the calculation of QALYS includes discounting.

So far much of the discussion of economic evaluation
has centred on the comparison of alternative health
programmes or treatments in clearly defined applica-
tions. The boundaries of the cconomic analysis are
therefore drawn around the costs and benefits of the
alternative programmes, treatments or procedures in
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question. However, another approach to economic
evaluation would have as its focus the economic impact
on the health care system in total. That is. instead of
cvaluating a medicine in one particular application,
such a study would examine the total impact of its
diffusion. This was the approach adopted by Bulthuis
(1984) in a retrospective analysis of the impact on
hospital costs of cimetidine in the Netherlands. Jonsson
(1983) has pointed out that the same Kind of analysis
coud be performed prospectively. Here one would
consider not only the costs and benefits of a medicine in
clearly defined clinical applications, but also those
resulting from its use in other situations where effec-
tiveness has not been proved. One would also consider
the effects of changing epidemiology of the disease and
the possible application of other new treatment tech-
nologies. Such studies are more complex and are rarely
carried out.

Another example of the same issue relates to
medicines used in primary prevention. Should screen-
ing or casc finding costs be included in an evaluation of
medicines for hypertension or hypercholesterolacmia?
This is difficult to resolve intellectually. On the one
hand one might argue that individuals are likely to
come to the notice of the health care system eventually.
since most people visit their physician periodically.
Therefore it is legitimate to examine the cost-
cffectiveness of alternative medicine interventions on
the assumption that cases will be found at low marginal
cosL.

On the other hand one might argue that a new. more
effective medicine might fuel the demands for screen-
ing for the discase in question. Therefore it is legitimate
to assign the costs of case finding to the medicine.
There is no simple answer to this issue. It is likely to
depend mainly on the situation prevailing in a given
country at a given time and the concerns of health care
decision makers.

Finally. one might choose to draw the boundaries of
the study to include the impact on the economy as a
whole. This would recognise that the economic impact
of a new medicine is not restricted to the health care
system. but that pharmaceutical industry profits and
investments affect employment levels. national growth
rates and the balance of trade. Whereas such considera-
tions no doubt come into play when pricing and
reimbursement decisions are made, they have rarely
been studied formally in the context of individual
medicines. However. an carlier study documented the
gencral  contribution made by the  pharmaccutical
industry in seven countries (Chew er al. 1985).

THE FUTURE AGENDA

There is now a growth in the application of economic
evaluation to medicines. Given the pressures for
increased efficiency from government and other third-
party payers for health care, the interest in economic
evaluation is unlikely to subside. Therefore. if more
cconomic evaluations are likely to be carried out in the
future, what are the main issues that need to be
resolved? These are discussed below: the need to
improve quality of life measures: the need to improve
the integration between economic evaluation and
clinical rescarch: and the need to improve the interpre-
tation and use of economic evaluation results.

Improving quality of life measures

Although there is now widespread agreement that in
principle quality of life is the most relevant outcome
measure in the evaluation of health care interventions.,
there is still considerable disagreement about the
reliability and reproducibility of particular measures.
For example. some clinical researchers feel that the
general quality of life indices or profiles, such as the
Nottingham Health Profile. are not sensitive enough to
detect changes in the patients’ condition. Therefore,
they prefer to use disease-specific scales which, while
useful for comparing two treatments for the same
condition, offer limited scope for generalisation across
arange of conditions.

There is also disagreement about the use of utility
measures, particularly within the context of clinical
trials. From the economist’s perspective utility mea-
sures are the most useful measures of quality of life.
since they enable the calculation of the QALYs gained
from health care interventions. However. many clinical
rescarchers are sceptical about the usefulness and
validity of the measures. They doubt whether respon-
dents really understand the questions that are posed
during an interview to estimate utility values by the
standard gamble or time trade-off approaches. Also.
they wonder how a (.02 improvement in utility can be
interpreted in clinical terms. Finally. some economists
have pointed to the systematic differences in the utility
estimates  obtained by different
approaches (Buxton ez al. 1986: Loomes, 1988) and

measurcment

concerns over the theoretical foundations of the QALY
approach (Mchrez and Gafni. 1989).

There is no easy solution to these problems. In the
short term the answer is likely to be in the increased use
of a range of measures within a given evaluation. The
study of oral gold therapy for rheumatoid arthritis
(Bombardicr er al. 1986) is a good example. Whilst
costly. the use of multiple measures will enable the
extent of convergent validity to be assessed. This will

form a better basis for judging both the quality of life



measures themselves and the signs and symptoms
typically used in clinical practice.

Another possibility is to map clinical symptomology
data onto generic utility scales such as those developed
by Rosser (Kind and Gudex. 1986) or by Torrance
(Torrance et al, 1982). The general well-being scale
(Kaplan er al, 1976) both incorporates descriptive
quality of life data and enables the calculation of a
single quality of life (utility) score. This approach needs
to be investigated further and comparisons made with
utility measures obtained by direct measurement.

Improving the integration between economic evaluation
and clinical research

The incorporation of quality of life measures in clinical
trials is one aspect of this integration. However, there is
also the question of whether certain items of resource
use data (C;, C,. B, and B, in Figure 2) could be
collected alongside clinical trials. Clinical trials are
clearly an important vehicle for assessing the efficiency
of medicines. since they have to be performed for other
purposes and offer the possibility of controlled evalua-
tions. In addition. most major pharmaceutical com-
panies have large medical research divisions
undertaking trials.

Drummond and Stoddart (1984) discussed the advan-
tages and disadvantages of undertaking economic
analysis alongside clinical trials, outlined the data that
should be collected and suggested a “phasing policy” for
economic evaluation that would minimise unnecessary
work. However, many methodological issues remain
unresolved. These include the issues of sample size
requirements for economic analysis, the problems in
extrapolating economic analysis results from one set-
ting to another, and the problems and opportunities
posed by multi-centre clinical trials (Drummond,
Teeling Smith and Wells, 1988).

Improving the interpretation and use of

economic evaluation results

There is no point in investing in the economic
evaluation of medicines or any other health care
alternatives if the results of studies cannot be inter-
preted and used. The development of rankings of
health care interventions in terms of their incremental
cost per QALY is an important development. but many
methodological issues remain. These include the relia-
bility of the mortality and morbidity data upon which
such estimates are based. the importance of considering
cost/QALY values at the margin. the desirability of
making comparisons across a broad range of health
care programmes, the differences in utility values
produced by different estimation measures and the
need to incorporate equity considerations. (Strict
application of the cost/QALY logic would result in

some groups receiving no care.) These issues are
discussed more fully in Drummond, Teeling Smith and
Wells (1988).

The other main issue in the use of economic
evaluation results for medicines relates to the ways in
which they feed into decision-making procedures. It is
clearly too simplistic to regard economic evaluations as
providing conclusive data for pricing and reimburse-
ment decisions in the way that clinical trials provide
these for registration decisions. The price of a drug and
its reimbursement status are likely to be the result of a
complex interplay of social. political and economic
factors. However. economic evaluation may help deter-
mine the reasonable range of defensible prices and,
with its explicit assumptions and methodology. fulfils
the criteria, within the EEC, for transparency.

It may be that the most important role of economic
evaluation is not in setting the initial price of a
medicine, a decision often taken in the absence of
comprehensive economic data. but in encouraging a
rational diffusion and use of medicines. More specifi-
cally. this means determining whether or not a particu-
lar medicine should be added to a formulary and the
indications for which it should be used. However, much
more work needs to be done in order to demonstrate
that economic evaluation has a useful part to play in
these decisions in practice.

CONCLUDING REMARKS

The main objective of this paper has been to outline the
methodologies of economic evaluation as they apply to
medicines. Much as been achieved in recent years and
there are now many such evaluations published or in
progress. However, the other objective of the paper is
to look to the future. It can be seen that many
methodological challenges remain if economic evalua-
tion is to be influential in decision making about the
diffusion and use of medicines. This paper has outlined
some of these challenges as a contribution to the future

agenda.
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PRACTICALUSEOFECONOMIC
ANALYSIS FOR MEDICINES

Rolf Dinkel

THE CHANGING ENVIRONMENT
FOR PHARMACEUTICALS

Theincreasing role of the political system

(1) Profound and lasting changes are occurring in the

producing, delivering, prescribing, using and financing of

medicines. These are deeply affecting the structures and

the conditions of the pharmaceutical market. Gone are

the days when the provider and user of medicines were

rather insulated from the financial consequences of their

decisions. Gone are the days when everything that was

available for the elimination and reduction of illness was

capable of being financed. Today’s political system,

which is concerned with the financial burden of pharma-

ceutical health care. is represented by:

® Government agencies (price control committees.
registration authorities):

® Third-party payers (health insurance schemes, sick-
ness benefit funds):

® Health care providers (hospitals. medical practition-
ers):

® Health care politicians;

® General public, society, consumer organisations:

® Media.

These groups place an ever-increasing number of hurdles

before medicines which are submitted to the market or

want to remain in the market. Pharmaceutical products

today circulate in a supervised, controlled, political

market on a worldwide basis, even in so-called ‘free

markets’.

(2) In this environment of growing regulatory pressure
on drug costs, stronger price controls and higher price
awareness, even advances in pharmacological medicine
arec not immune to efforts to conserve resources and
increase cost-effectiveness. The political system will
question more and more carefully the value of all
medicines purchased. The system wants to know not only
if a drug has value (i.e. whether it is efficacious), but also
whether itis cost-effective. In other words, in many cases
it is no longer sufficient to demonstrate the mode of
action, efficacy and safety of a pharmaceutical product:
one must also show that the benefit obtainable from its
use will bear a positive relationship to the cost it
generates.

Cost-containment measures

In its attempt to curb spiralling total costs for pharma-

ceuticals, the political system is:

® forcing physicians towards more economic prescrib-
ing, affecting the doctors’ freedom of choice in
prescribing or decreasing their latitude in choice of
drugs:

® restricting reimbursement lists by setting entry criteria.
drawing up negative or positive lists of indications

which do or do not qualify for reimbursement. wide-
ning the number of products only partially reimbursed
or delaying the appearance of products in the official
list:

® reducing drug formularies, limiting the total number of
products and the number per therapy class on the
market:

® keeping the initial price levels for new products low,
blocking price increases and enforcing price reduc-
tions:

® cxperimenting with transparency and price compari-
son lists to raise price awareness.

Relevance of socio-economic performance

In this restrictive environment the need to substantiate
the economic dimension for pharmaceuticals has become
a key success factor for pharmaceutical companies. To
successfully introduce and market a drug depends in-
creasingly on its economic performance in the context of
costs and benefits. Successful marketing is not limited to
getting market approval of a drug. Inonly very rare cases
the economic profile has influence for this procedure.
Successful marketing, however, is largely dependent
upon the product’s election for reimbursement. a favour-
able classification according to the proportion of cost
which will qualify for reimbursement, the avoidance of
being negatively listed, etc. For these decisions, econo-
mic aspects are scrutinised.

Examples from Germany and France may illustrate
this keyrole:

One of the main provisions in Labour Minister Norbert
Bliim’s Health Reform Act (Gesundheitsreformgesetz)
affecting pharmaceuticals was that a federal committee
would be allowed to determine which products should be
excluded from reimbursement on cost-benefit grounds —
‘this would also include pharmaceutical products which
offer no guarantee of suitable and cconomic treatment
because their therapeutic benefit is either disputed or
slight (§34)".

In France. new products are only reimbursable under
social security if they provide animprovement in medical
care to the patient or a saving in the cost of health care.
‘Products likely to lead to increased consumption or
unjustified expenditure” or *products. the price of which
would not be justified. considering the present or
potential market™ are not reimbursed. The application
file for social security has to be submitted to the Ministry
of Health and must prove the merits of the new productin
comparison to available treatment. Besides therapeutic
factors. the cconomic merits of the product. including the
requested unit price. arc taken into consideration.
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Practical use of economic analvsis for medicines

THE STRATEGIC RESPONSE

Being confronted with this need to justify prices and
substantiate economic merits. the pharmaceutical indus-
try — at least to a very large extent — has learned several

lessons:

Need for price justification

In the past, it was tempting to suggest that the price of a
medicine ‘ought’ to reflect some appropriate return on
accumulated R&D expenditure: today. no oncis entitled
to automatic compensation on a ‘cost plus’ basis. Com-
panies compete in a political market: therefore price-
setting and price-justification is a political activity too.
The price must be accepted by the political system.

Cost-effectiveness vs cost reduction
Inaddition. the pharmaceutical industry has realised that
prize premiums can be justified only if the preparation
gives greater benefits. The higher the added value, the
higher the potential for prize premiums. To justify this
premium, to substantiate the product’s value for money,
one must go beyond cost/cost comparisons which are used
in ‘price comparison lists” or “transparency lists’. The
cconomically relevant effects of using the preparation
have to be taken into consideration as comprehensively
as possible. The spectrum of these effects ranges from
impact on the use of concomitant medication, medico-
technical services. and doctors’ services, through effects
on the number of ambulatory or hospitalised days of
illness and absence from work to qualitative influences on
the mental, physical and social well-being of the patient.

Medicines which, on the face of it, are more expensive.
can be more cost-effective than cheaper preparations if
they lower the cost of other aspects of therapy and create
abetter overall cost-benefit ratio.

Two practical examples from HealthEcon's rescarch
programme:

Nitroderm TTS. In 1982, a new form of transdermal
nitroglycerin was introduced to the market in the form of
a patch. The most significant drawback of the patch has
been its relatively high price compared to traditional oral
nitrate preparations. Consequently, an economic study
programme was launched by the producer. This pro-
gramme consisted of aportfolio of 14studies conductedin
Europe. the United States and Australia. All 14 studies
report on the same topic and reach the same general
conclusion: the increased cost of prophylactically treat-
ing angina using the nitroglveerin patch would be
partially or wholly offset by benefits in other fields.

In the case of a cost-benefit study in the Federal
Republic of Germany, the increase in the costs of
medication is more than compensated by savings in the
ficld of doctors™ services and lost productivity.

ACE inhibitor. Treatment of heart failure with ACE
inhibitors is reputed to be ‘expensive’, since other
cheaper drug therapies are available, particularly digi-
talis. Using the data obtained from a German health
insurance company, a cost/cost-study showed that the
difference on dosage costs does not in itself reflect the
cost-effectiveness of these different treatment schedules.
The study led to the following conclusions:
® Out-patients with heart failure treated with ACE
inhibitors have significantly less contact with their
physician than digitalis-treated out-patients.
Medication costs for ACE inhibitors out-patients are
not significantly different from the medication costs of
the digitalis patients because of the higher cost of
concomitant medications in this group.
The total costs of treatment per vear for the ACE
inhibitor patients are significantly lower than those for
the digitalis patients.
® [n-patients treated with ACE inhibitors occasioned
nearly double the medication costs of those treated
with digitalis.
However, their total yearly costs of treatment were
1600 DM lower than those of the digitalis patients.

New spheres of interest
In the past. industry has given primary importance to the
practising physician as a target for marketing and
information. The importance of the physician, however,
has been eroded by the institutions and groups of the
political system. In the future, it will be necessary to
address these new target groups which share interest in
the economic performance of a drug.

These groups are very heterogencous and have differ-
entiated interests. Segmented and specific information is
needed to match their requirements.

Socio-economic analysis as strategic element

Consequently. these needs are reflected by the establish-
ment of departments for “Political Marketing’. *Pharma
Economics’ and *Pharma Policy” within the pharmaceuti-
cal industry. Industry seems to be responding appropri-
ately by broadening its own assessment of its products in
the form of CBA. CEA., cost/cost-comparisons, includ-
ing the measurement of the effects which products may
have on the quality of patients” lives. Respective studies
are no longer only the reactive outcome of increasing
regulatory pressure. On the contrary, they are under-
stood asapotential active strategic response to achanging
market environment and its demands. They are qualified
as an essential contribution to additional information
needs of new partners in the health care field. They
represent a strategic element. a decisive marketing
component helping to achieve a suitable competitive

advantage.



DEVELOPING THE ECONOMIC EVIDENCE
A PRACTICAL APPROACH

The research question

Today. firms throughout the pharmaccutical industry are
sponsoring socio-economic research. The aim is to make
such research an informative, scientifically valid adjunct
to a firm’s marketing strategy and pricing policy. But
disregard of rules, concepts and procedures can make
attainment of this goal questionable. The quality of study
outcomes and the expected credibility will depend
significantly on the existence of some basic prerequisites,
an optimal design, the selection of appropriate tools and
the application of standards. Some key issues should
receive particular attention.

Every socio-cconomic analysis is grounded in the
product’s efficacy and safety profile. If there are para-
meters with potential for differentiation, the economic
analysis should begin with a rescarch question which
states the objective of the evaluation. The research
question should outline the perspective taken, the
alternatives that are examined and the cost and benefit
parameters that will be examined.

The clinical profile

Economic analyses are “appendages’ to the pharmaco-
logical and clinical profile of a product. To develop a
relevant socio-economic hypothesis, the analyst must
first understand the pharmacological and clinical effects
of the technology. His task is to name those parametersin
which the reference preparation might distinguish itself
from the existing ones. Positive distinctions revealed by
the results of pre-clinical and clinical studics suggest that
positive conclusions. at least by economic standards, will
result. Economic evaluation is, therefore, a transforma-
tion process which projects the result of pre-clinical and
clinical research onto an economic dimension. So. for
instance. a shorter half-life of the substance may lead to
an improvement in the patient’s quality of life, or an
improvement in effectiveness may lead to lower cost for
concomitant medication.

Consequently, weaknesses in the clinical profile can-
not be eliminated by socio-cconomic analysis. A product
which is questionable or inferior from a clinical perspec-
tive would only in exceptional cases be superior from an
cconomic point of view.

The alternative

Another important decision for the quality of the
cconomic study is the choice of the alternative treatment
for comparison. Whereas the problem of comparison is
generallysolvedinthe clinical arca by the use of placebos,
in the field of economics no such acknowledged measure-
ment basis exists. Here, ideally, evaluations should

examine those alternatives that are actually available
and would be realistic options, even if it is “no treatment’
or a non-drug therapy such as surgery or educational
approaches.
The cost-effectiveness of a particular drug depends to a
large extent on the alternative analysed. Thus the choice
ofalternatives should be justified. The use of relevant and
realistic alternatives is a decisive contribution to the
plausibility and credibility of the study findings. The
following recommendations should be followed:
® Sclect real and acknowledged choices in daily clinical
practice.
® The alternative should not be controversial with
respect to efficiency.

® Sclect quantitatively meaningful alternatives (market
leader) or “therapy of choice™; do notignore important
competitors.

® Pay close attention to the specifications of compara-
bility: for example, corresponding patient structure,
equivalence in the treatment dosage, need for addi-
tional medication, etc.

The spheres of interest

Spheres of interest refer to the viewpoint from which the
study is performed, whose interests are considered in the
evaluation.

Each partner in the political system maintains its own
specific perspective on costs and benefits. What signifies
a cost for one is a benefit to the other and vice versa.
Medicines which seem efficient to sickness funds are not
necessarily efficient for society as a whole. One agency’s
budget may benefit, but overall cost may increase.
Studies on narrower perspectives may lead to suboptimal
solutions in the context of general social welfare. Every
player in the game increasingly competes for the limited
means available. In view of the struggle for resources,
cconomic analysis has to find a compromise. It should
evaluate new medicines from the perspective of society as
awhole, but should. in addition:
® identify the interest groups affected by the new

treatment, and
® calculate the cost-benefit relationship for each of these

groups on the basis of those costs and consequences
that arc relevant to their budgets.
Only the composite of studies can avoid shifting costs

from one sector of society to another.

Future perspectives in the practical use of economic
analysis for medicines have — from my point of view - a

factual and a political component.
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lual standara

Whereas in the clinical field there are rigorous criteria to
make a study scientifically valid, in the socio-economic
field methodological soundness does not mean a prospec-
tive, randomised, double-blind. placebo-controlled,
cross-over design. Socio-economic rescarch can be
conducted by using prospective or retrospective data.
Prospective data might be collected in conjunction with a
clinical trial — a relatively recent approach which can be
expected to increase in the future — or by a specifically
performed economical-clinical trial. Retrospective data
might be collected trom literature or from the database
of a third-party payer: the study may use analytic model-
ling techniques or simulation programmes to simulate
general population values.

Depending on the research hypothesis, the objective of
the study, the financial resources and the time available,
different strategies may be called for. In addition,
researchers must simplify an often broadly stated “ideal’
research question into a practicable study plan. Inevi-
tably, compromises are necessary and choices must be
made. These compromises and choices present pitfalls. as
shown by the inconsistent quality of economic research.
Consequently, there is a perceived need among resear-
chers and target persons for standards. Thercis aneed to
avoid and identify the pitfalls. The basic questions still to
be answered are: Which form of analysis is most
appropriate for a given rescarch problem? Were the
appropriate choices made for the goals set out? Are the
compromises acceptable or are they contrary to ‘state-of-
the-art” technology?

Search for a political standard

What we need in addition to factual standards is a
‘political’ standard. Although the societal perspective is
the optimal way of determining the value of a medicine
and only this perspective considers all potential costs and
consequences, many studies are performed from nar-
rower perspectives. These narrower perspectives, be it of
third-party payers or providers, will not necessarily lead
to conclusions that are optimal for socicty as a whole.
Costsand benefitsof medicines are evaluated by different
segments of society independently, each with its own
sphere of interest in mind. What we need is a bridge -«
comprehensive picture — to link these interests together
for the best benefit to society as a whole. The interest of
society must be claimed more energetically. This is the
task which is before today’s health care politicians and

legislators.



SAVINGS FROM BETTER TREATMENT

Simone Sandier

Two characteristics of the health care sectorare that there
may be more often than for any other economic sector,
there are frequent debates about the cost and the quality
of the services provided.

The first reason lies in the fact that the scope of medical
procedures has largely expanded during the three last
decades leading to an increased span of choice among
therapeutic behaviours. The second reason is that the
third-party payersincharge of the financing of health care
are concerned both with the amount that they pay and the
usefulness of the services that they pay for.

SAVINGS FROM BETTER TREATMENT?

Advances in medical technology
—more treatments available
-what efficacy?

—what price

Collective financial coverage
—how much?

—unnecessary consumption?

Froma political point of view, itis certainly more clever
to announce that savings can come from better treatment
than to close hospital beds or introduce some form of cost
sharing to avoid over-consumption. But to what extent is
it possible to save from better treatments?

There is every reason to think that medical science and
medical practice aim at advancing people’s well-being.
We also have strong reasons to think that for ethical
reasons a physician who knows for sure that a cheaper
treatment will produce the same or greater improvement
in the health of the patient than another treatment will
prescribe or perform the first one.

But in most cases, however, faced with a condition to
treat, the physician experiences difficulties in deciding
the best treatment. This difficulty reflects the uncertainty
of the clinical outcomes expected and the arbitrary nature
of the evaluations of both the direct and indirect costs of
the treatment.

First I would like to say after many others that health
and costs have multiple facets which make it difficult to
appreciate the quality of treatment A compared to

WHAT IS BETTER TREATMENT?

EFFECTIVENESS CONVENIENCE
—Reduction of mortality ~Absence of pain
~Shorter duration of illness —Rapidity
—Reduction of impairments ~Comfort
~Stabilization of chronic —Proximity

diseases
~Prevention of aggravation

O

treatment B. or to compare the benefit to cost ratio of
treatment C and treatment D.

There are several considerations to be taken into
account to make up one’s judgement. They include
medical and scientific criteria as well as the psychological
and social aspects of illness.

The reduction of mortality in the short term is, of
course. animportant factor, but all conditions are not life
threatening and not all treatments are provided to avoid
death.

From a medical point of view, a treatment could be
considered better than another one because it shortens
the duration of the illness: or because it reduces the
impairments due to the condition. or because it prevents
the condition from becoming more serious. More and
more treatments are aimed at increasing the length of a
condition, allowing the patient with a chronic illness to
live longer.

Other criteria can be considered too: economy (we will
come to that point later). convenience and accessibility.
Though these are secondary to technical effectiveness.
they can play an increasingly great role in the choice
between different therapeutic techniques.

The convenience of certain forms of treatment, for the
patientor his family. ismeasured by such factors as lack of
therapeutic complications, absense of pain. rapidity and
comfort of treatment, proximity of the place of treatment
to the patient’s home.

SAVINGS, COSTS, BENEFITS

O

FOR WHOM?

The provider,
The patient,
The society

WHEN?

Today,
Medium, or long term

MEASURES

Monetary, non monetary
Direct and indirect, costs and benefits

The savings that a treatment can induce can- be
computed by comparingits costs. direct and indirect. with
avaluationofits benefits. Expressing costsand benefitsin
monetary terms places a price on the human life. oron the
productive vears of life or on the quality of life without
handicaps. and this raises fundamental ethical questions.

Some other remarks have to be presented. Briefly:
® The time dimension must be associated with the

definition and the valorisation of the costs and benefits

expected from a certain treatment. Of course, the
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Savings from better treatment

benefits differ according to whether the time scale is

one month, six months, one year or 40 years. Changes

in productivity over time can have a great impact,
generally leading to a reduction of unit costs.

® How are the different benefits to be weighted against
cach other so as to reach an overall appraisal? In any
event the weights of different outcomes may differ
according to the age of the patient.

® The family. the social and economic environment of
the patient may be of considerable influence on the
conduct of a treatment and on the results of this
treatment.

In spite of the difficulties some very interesting studies
have been conducted to compare the costof treatments. |
will not insist on the very classic cases of the savings
brought in by the pharmaceutical treatments of tubercu-
losis, or some mental illness or peptic ulcer discase. 1 will
refer to other examples.

MYOCARDIAL INFARCTIONS 1971-1981

@.E Annual rate
1971 1981 of change
Average length of stay 188 106 —5.6%
(days)
Number of lab-tests 810 1248 +4.4%
Number of X-rays 35 25 —3.3%
Cost of treatment $13490 $12935 -0.4%
(1981 prices)

Anne Scitovsky, from the Palo Alto Medical Founda-
tion, is among the first who have undertaken studies on
the costofillnesses: whatis very special in her work is that
it compares the treatments of the same illnesses at
different points of time. In her last study she considered
the cost of 16 conditions between 1971 and 1981. She
found that the net effects of changes in treatment were
cost savings in eight of the conditions. cost raising in
seven, and that for one they were neutral. An example of
savings over time from better treatment is the case of
myocardial infarctions. Anne Scitovsky has found that
the average length of hospital stay for myocardial
infarction decreased dramatically from 18.8 daysin 1971
1o 10.6 days in 1981, that the use of X-rays was reduced
and that the overall cost of the treatment decreased by 4
percentinspite of an increased use of luboratory tests.

Another example of savings coming from the experi-
ence gained in treating patients is the case of AIDS.
Different American studies have shown that the use of
AZT, combined with more clinical experience, and a
trend towards carlier treatment of HIV infection have
transformed the disease from an acute condition with
rapid progression to death into a chronic condition.
though still incurable. that permits patients to live longer
and less disabled lives. Data gathered by different

authors show that the cost of treating AIDS has declined
since the early epidemic and also that the average length
of hospital stay has been reduced over time.

AIDS
LIFETIME COSTS
California
1985-1986 $91,000
1986-1987 $70,000
1987-1988 $63,000
AVERAGE LENGTH OF

HOSPITAL STAY (WEEKS)

New York  San Francisco

State W. Bay Hospital
1982 182
1983 234 139
1984 21.8 123
1985 21.2 121
1986 192 122
1987 106

O

Even in those cases where a reasonably reliable
conclusion can be drawn from the study of the compara-
tive benefits and costs of two treatments of the same
condition for the same category of patients, there could
be various reasons why the best and less costly treatment
is not applied: an example is provided by the treatments
of renalfailure. The duty of the planners and the financers
in the health care field are to overcome the difficulties.

One question arises: can administrative measures help
in the substitution of cost-efficient treatments for more
expensive or less efficacious ones? Can they remove the
obstacles to such a shift? Can they carry incentives to
prevent the use of unnecessary or inappropriate treat-
ment?

Atamacro-economic level. international comparisons
make us think that in different countries the health
conditionsare not treated at the same cost and in the same
way. There is a wide variation of the average per capita
health expenditures among countries: the respective
shares of hospital care and ambulatory care and pharma-
ceuticals in total health expenses vary: for the same
condition the length of stay in hospitals varies between
countries.

There is not one unique reason for the discrepancies.
General and medical culture certainly play a great role.
and so does the organisation of the provision of care., and
5o do also the various incentives built into the methods
used to pay for health care services.

Firstofall. the knowledge of the providers. the patients
and the payer can play a great role. The knowledge must



first be acquired through systematic evaluation of medi-
cal practice and of new technologies from a medical and
economic point of view: in that field research and studies
must be encouraged. Of course. when there are impor-
tant and widely accepted findings they have to be
disseminated through publications. courses and confer-

ences.

Secondly, the way the provision of health care is
organised can also play a role in the use of better and
cheaper treatments. Some obstacles to the spread of new
treatments or to cost-efficient shifts can derive from the
fact that ambulatory treatments and in-patient treatment
may not be provided by the same physicians; or that new
technologies are tested in some settings and not in others.
Some forms of organisations, like HMO where the profit
is explicitly linked to the efficiency of the treatments
conducted. have a great potential for using cheaper
treatments. Unfortunately. they may also have incen-
tives for providing fewer treatments too.

The type of coverage for the different types of care and
the methods of payment of the providers can carry
incentives or disincentives for the use of certain treat-
ments. When care is free for the patient. the financial
barriers to access medical servees are removed and
treatments have more chances not to be postponed. In
particular. in some countries co-payments are required
from the patient for ambulatory care and pharmaceuti-
cals. while hospital care is completely free. In this case.
the co-payment can both deter the patient from using
unnecessary treatment and also contribute to delay the
access to care, leading finally to increase expensive
hospital care.

The payment on a global budget. or a payment based
on a fee for service, can influence — at least from a
theoretical point of view — the behaviour of the provider.
However, in a recent study conducted on the payment of
physicians I found that this factor is certainly second to
the power of the third-party payers which. when they are
strong enough, always exert some control over the
paymentof physicians and counterbalance the incentives
of the payment method. They control by setting the fees,
by putting a cap on total income, by limiting the number

of registered patients. and by setting rules to avoid a
biased selection of the patients.

On a more micro level it is certain that in the case of a
fee-for-service payment, the design of the scale used to
classify the services could. at least in theory. play arole in
promoting the use of some treatments or in preventing
the over-use of others. The difficulty here is to keep up
with the technological advances which allow for new
services and which can change the cost of producing older
ones.

A possibility to associate savings with better treatment
is. of course. to get rid of inappropriate care. Robert
Brook from the Rand Corporation has addressed this
problem in a very scientific way. He and his colleagues
have shown first that a significant part of the health care
services provided were inappropriate. and second that it
was very difficult to eliminate the inappropriate services
withoutat thesame time affecting the necessary ones, and
perhaps the health of the population.

For example, he has shown from American data that

APPROPRIATENESS OF CARE

the use of coronary angiography was inappropriate in 17
per cent of the total cases: that one out of every five
admissions was inappropriate and that one of every four
days of patient care was inappropriate. Of course, the
criteria of appropriateness can be discussed: however, it
cannot be discussed that there is evidence for inappropri-
ate care. The problem really is to identify the reason for
that and to help eliminate those scrvices which are not
relevant.

It is also Brook who has shown that the real problems
are not those suggested by conventional wisdom. In
particular, he has shown that inappropriate care is not
necessarily related to high use of services: he observed
that low-use regions still have large amounts of inapprop-
riate care. The supply of physicians does not explain the
inappropriate use of procedures cither: inappropriate
care exists even in non-fee-for-service settings, and also
for patients with cost sharing. Brook has also shown that
rationing reduces all prescription drug use. When Medi-
caid in the US put a limit on three paid prescriptions per
month. the number of prescriptions filled was reduced by
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30 per cent but both the use of essential medications and
ineffective ones dropped.

In conclusion, itis quite clear that an expensive health-
care system does not necessarily mean that the health of
the population is better. On the other hand, the contrary
isnottrue cither. Promoting better treatmentsis certainly
the principal aim of a health policy: if savings seem
necessary too, and although they sometimes can be
associated with better treatment, it should nevertheless
be made clear to decision makers that the goal of savings
in healthcareisdifficult to attain without depriving access
to certain categories of population. The improvement of
health indicators which has occurred in many European
nations. although itis not totally due to health care. could
bestoppedif the objective of financial savings superseded
that of maintaining equity and quality of health services.
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The choice of a strategy for thrombolytic therapy after acute myocardial infarction (MI)

Robert Launois

METHODS

The Strategies

Three strategies for preventing a risk of reocclusion have
to be distinguished: the conservative strategy. the
elective indications and the aggressive treatment.

The conservative strategy. Two situations are clearly
identified: either the patient suffers or he does not. If
there are clinical signs from persistent or recurrent
ischaemia, an immediate catheterisation is done. Mecha-
nical or surgical recanalisation should be attempted if the
infarct-related artery appears occluded. If the artery is
patent, a medical treatment is administered on patients
who do not have significant lumen narrowing. When the
stenosisis greater than S0 percent.a CABG ora PATC s
carried out.

If the patient does not suffer. he recives standard
medical care and undergoes a submaximal treadmill
exercise 10 days after the use of the thrombolytic and a
maximal treadmill exercise two weeks later. Patients with
a strongly positive test undergo angiography. Patients
with a negative test are treated with standard medical
care. Patients with indetermined treadmill exercises are
referred for thallium scans.

The elective strategy. The patient having recurrent or
persistent ischaemia is referred for immediate catheter-
isation and PATC or CABG. Others undergo angio-
graphy under more or less strict eligibility criteria (good
enough left ventricular function, age under 70) and within
variable delays. Patients can be scheduled for coronary
angiography within 1848 hours after receiving the
thrombolytic or may undergo a delayed angiograph 2-7
days later or a deferred angiograph 7-42 days after
fibrinolysis. Angiography is followed by medical treat-
ment when the infarct-related coronary artery is patent
and when the stenosis is less than 50 per cent. When the
stenosis is greater than 50 per cent and well suitable for
surgery, a CABG is carried out, otherwise mechanical
revascularisation is attempted when there is no counter-
indication.

The aggressive strategy. All patients receiving reper-
fusion therapy undergo emergency cardiac catheterisa-
tion followed by PATC or CABG.

Three thrombolytic agents out of the five presently
available are commercialised in France: Streptase.
Actylise and Urokinase (the last being not in common
use). Since Isis 1, itis clear that the concomitant admin-
istration of aspirin and SK confers additional benefits and
reducesdeaths. However, sucha proof is not available for
rTPA. Adjunction of aspirin to TPA has only been
carried out in small trials and its effects cannot be
measured in mortality terms. The comparison of the
respective products” efficacy should therefore be limited
to SK. SK plus aspirin. and TPA plus Heparin.

Efficacy: which criteria?

The efficacy of thrombolytic therapy in AMI is by now
very well established, but it is not so for the three
management strategies of reocclusion. Comparisons on
these grounds are difficult for two reasons: the criteria for
inclusion and the protocols are never the same. and the
end-point results are different from study to study.

The outcome comparison of the strategy and the
products used are difficult because there are no large
randomised trials comparing directly the efficacy of the
thrombolytic agents. They differ in terms of time of
inclusion (Isis I1: 24hr. Gissi: 12hr. Asset: Shr), of age
limits (Isis I and Gissi: no limitation, Asset: less than 75)
and of time-window considered for evaluation (Isis 11: 21
days, Gissi and Asset: 4 weeks). Therefore, a Meta-
analysis has to be conducted.

As faras the end-points are concerned, the efficacy can
be measured from quite different points of view. Some
consider only the rate of reperfusion after 90 minutes.
They believe that recanalisation leads to the improve-
ment of the ejection fraction, which would itself be an
indicator of survival. Others emphasise that only real
end-points like reinfarction and mortality have to be
under scrutiny. How can we choose? The outcome
criteria have to fulfil three conditions: it should be global
significative from the patient point of view and scientific-
ally validated. The rate of mortality seems to fulfil the
conditions required. Mortality integrates in one figure
the benefits of the treatment during the follow-up period
and the consequences of the major complications. Itis for
sure the main concern of the patient who does not pay
much attention to technical criteria and surrogate end-
points: it has been measured in several large randomised
trials which give effective results and not hypothetic
inferences. Thus the first criterion for outcome should be
avoided deaths, measured either as a reduction in the
odds ratio or as a decrease in the relative mortality rate.

However, the therapeutic decisions cannot be based
onlyonanobjective index such as the two vears” mortality
rate. With such a measure. living six vears is not better
than living two. Similarly, dying in the first month is
not worse than dying onc vear later. Clearly, the life
expectancy. even if we assume that all life-years are
cqually valuable. is a better criterion than the one or two
vears” mortality rate. It is a necessary prerequisite for
integrating a more detailed knowledge of patient prefer-
ence with respect to the length of survival into the clinical
decision-making process.

For calculating the life expectancy. we use the Deale
method. According to this procedure, two rates of
mortality are considered. First, the bascline, average
yearly mortality rate for a French cohort of same age-sex
characteristics as the population at risk of AMI. This rate
can casily be found from the French tables of vital
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statistics. Secondly, the myocardial infarction specific
excess mortality rate was deducted from Isis I1. Adding
the bascline rate and the specific rate and taking their
inverse ratio permits one to calculate the life expectancy
of the treated patients.

Cost evaluation

Itisimportant to calculate the actual cost of an episode of
care. Average per diem price isinappropriate because the
number and Kind of services used may vary widely
according to the therapeutic attitudes chosen.

To explore fully the impact on resources of a change in
strategy, we tried to isolate volume and intensity of care
services used in angiography, PATC and CABG. Simple
calculations provide information on expensive medica-
tion and diagnostic tests received by the patient. The
medical and nursing time is determined through time-
and-motion studies. Such a method avoids problems of
cross-subsidisation by determining which basic resources
specific to a patient are used. The cost allocated by this
method is naturally deducted from the total direct
operating expenses of the cardiology unit.

Remaining operating costs are then broken down into
two categories:
® The expenditure of cardiology for salaries of the

medical and nursing staff and for medical or drug

supplies is directly assigned to the unit. The average
daily cost is then taken as a yearly cost divided by the
number of patient-days.

® The yearly induced expenditure for diagnostic tests
and X-rays routinely provided to the cardiology unit by
other departmentsis then evaluated and divided by the
number of patient-days.

Such a methodology excludes overhead costs. This

viewpoint was sclected because the medical team is

considered as the ultimate decision-maker in terms of

therapeutic decision, and the objective of the evaluation

is to assist them in the decision-making process.

RESULTS

Frequency, length of stay and costs

Frequency. Finding in the literature figures about the
frequency of the major procedures may be more or less
difficult.

For the conservative strategy. Gissi and Tico give us
precise information on the number of PATC and CABG
carried out, but we cannot find any information in them
about the numbers of angiograms. To complete our data,
we thus studied the cardiology unit activities of a non-
teaching hospital located in a suburban area near Paris.
Our findings confirm the rate of PATC (3 per cent) but
show a higher intervention rate for CABG (6 per cent).
Thislatter figure is not very different from those given for

CABG in TIMI I when a conservative strategy is carried
out (10 per cent). However. in the so-called conservative
strategy. implemented in the US. the rates of PATC and
angiograms are much higher than in Europe. Thus we
considered that the frequencies of the French hospital
were a maximum for our country.

For the aggressive strategy, the rates of PATC and

CABG found in a French teaching hospital are quite
similar to those presented in TAMI and TIMIII (55 per
cent of PATC against 54 per cent in TIMIIL, 11 per cent
for CABG against 10.3).
Length of stay. On this subject, the literature is rather
poor. According to Gissi, the mean length of stay ranges
between 14 and 25 days. For Isis 11, the median length of
stay is 10 days. Facing such a lack of precise data, a
sensibility analysis was done, based upon three assump-
tions for the length of stay: 10, 13 and 6 days.

The length of stay and the frequency of major
procedures, which depends on the complication rate.
were assumed to be independent of the kind of thrombo-
Ivtic used. The medical literature reveals that the risk of
reinfarction is the same when SK or rTPA are used with
aspirin. Such a risk seems to be less important when
aspirin is added to SK. On the contrary, rTPA scems to
be associated with a higher rate of intracranial haemor-
rhages and major bleedings. Assuming an identical
length of stay for the two products introduces a bias
against SK, which comes to strengthen the economical
case of SK.

On thisbasis. the average direct costs of hospitalisation
perpatienttreated with SK plusaspirinisabout 22,000 Fr.
It increases by 5 per cent with delayed clective angio-
plasty and by 45 per cent with aggressive reperfusion
strategy.

Efficacy

Up to now, ncither the aggressive strategy nor the
clective strategy has clearly shown additional benefits for
the patients. Even more, the aggressive strategy seems to
be condemned by the convergent results of the European
Co-operative Study Group, TAMI and TIMI II. The
merits of the elective strategy have never been really
evaluated. Only the conservative patient management
strategy has a proven cfficacy. Therefore, cost efficacy
analysis has only been conducted for this conservative
strategy.

According to the Meta-analysis of Yusuf. SK (without
aspirin) and rTPA reduce the odd ratio five weeks after
the fibrinolysis by 26 per cent for patients treated within
five hours after the pain onset. The authors of Asset
indicate a similar reduction in the relative mortality rate
when rTPA is used. Such a reduction of 26 per cent
applicd tothe rate of mortality of the non-treated groupin
Isis 11 or Gissi avoids 3.4 deaths. The association of SK
and aspirin improves this result and reduces the relative



mortality rate by 51 per cent. Thus, 6.7 deaths could be
avoided using this combination.

The average life expectancy of a patient surviving an
acute myocardial infarction is 12.5 years. For a cohort of
100 patients, the use of SK or rTPA alone saves 42.5 years
of life, compared with 83.75 for the association of SK plus
aspirin.

The cost-effectiveness ratio is calculated with respect
to the number of avoided deaths and the life-years
gained. For patients fibrinolysed within the first five
hours after pain onset. the cost per avoided death is
13,500 Fr. for SK plus aspirin compared with 270,000 Fr.
for rTPA. The cost per life-year gained is 1,100 against
21,700 Fr.
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COST-EFFECTIVENESS ANALYSIS OF
CHOLESTEROL-LOWERING THERAPY
IN THE NETHERLANDS

[.éon Martens and Patricia Finn

INTRODUCTION

The increase of health care expenditures as a share of
gross national product in most western countries has led
to an array of cost-containment measures. In many
countries, particular attention has been given to the cost
of pharmaceuticals. Regulations to limit expenditures on
pharmaceuticals typically involve pricing. substitution of
generices for brand drugs. and restricted reimbursement,
i.¢. establishing guidelines that identify those patients
whose preseriptions will be reimbursed.

The need for guidelines for treatment. whether they
arc imposed by restrictive reimbursement or offered as a
support for good clinical practice by consensus confer-
ences, particularly arises in the case of the primary
prevention of coronary heart discase. Epidemiological
studies. such as the Multiple Risk Factor Intervention
Trial (Martin et al, 1986) have demonstrated the positive
relationship between serum cholesterol level and coro-
nary heart discase mortality. Every increase in serum
cholesterol level increases the risk for coronary heart
disease death, and there is no threshold level below which
this relationship does not exist. Although this finding
identifies the need to lower serum cholesterol levels,
debate continues concerning whether the costs of making
anationwide commitment to lower cholesterol levels are
worth the benefits, especially for persons with only mildly
clevated cholesterol levels.

The Dutch  Cholesterol  Consensus  Conference
(DCCC). organised in 1987, issued guidelines for the
detection and treatment of persons with elevated serum
cholesterol levels (Voorbereidingswerkgroep. 1987).
According to these guidelines. persons with cholesterol
levels above 6.5 mmol/l should receive dictary counsel-
ling. If several months of dict fails to reduce serum
cholesterol levels below 8 mmol/l. drug therapy should be
initiated. For persons with serum cholesterol levels
between 6.5 and 8 mmol/I, drug therapy should be
considered only if other coronary risk factors are present.

The DCCC has designated bile acid sequestrants such
as cholestyramine as the drug of first choice for the
treatment of patients with elevated serum cholesterol
levels. In December 1988, the cholesterol-lowering agent
simvastatin was registered in The Netherlands. Simva-
statinisonc of the first HMG-CoA reductase inhibitors. a
group of pharmacological agents that effect dose-related
lowering of serum cholesterol levels through inhibition
of hydroxy-methylglutaryl-coecnzyme A reductase. the
rate-limiting enzyme of cholesterol synthesis. Recent
clinical studies suggest that these agents may be more
effective inlowering serum cholesterol levels and may be
associated with fewer side-effects than are other medica-
tions such as cholestyramine (Lovastin Study Group.
1988: Tobert, 1988). These findings call for a re-

evaluation of the recommendation of cholestyramine as
drug of first choice.

In the following, we describe a model to estimate the
cost-effectiveness of cholesterol-lowering therapy in the
primary prevention of coronary heart disease. We then
use these results to identify those patients who should be
candidates for cholesterol-lowering therapy.

To estimate the cost-effectiveness of therapy. we devel-
oped a model of coronary heart disease incidence and
mortality among persons of varying age, sex and choles-
terol level. A detailed description of this model, which is
based on multivariate logistic risk functions from the
Framingham Heart Study. can be found elsewhere
(Martens et al, 1989). Changes in lifetime coronary heart
disease risk. life expectancy and future medical care costs
for given pre-treatment cholesterol levels were estimated
by combining this model with data on the effectiveness
and cost of cholesterol-lowering therapy. as well as data
on the cost of treating symptomatic coronary heart
discasc.

The cost-cffectiveness of cholesterol-lowering therapy
was calculated as the ratio of the net treatment costs (i.c.
cost of therapy minus any savings in the cost of treating
symptomatic coronary heart discase) to the net change in
life expectancy due to therapy. The net change in life
expectancy for a cohort of any given age and sex was
calculated as the discounted sum of the changes in the
proportion of persons remaining alive in cach future year
due to therapy. The net change in medical care costs was
calculated similarly, as the discounted sumof the changes
in annual medical care costs in cach future year of life.
Changes in life expectancies and treatment costs were
discounted at a 5 per cent annual rate. All costs were
adjusted to reflect 1988 price levels.

The multivariate logistic risk functions from the Framing-
ham Study are based on a single cholesterol measure-
ment. According to the DCCC, physicians should base
the decision to initiate treatment on the average of three
cholesterol measurements. which provides a better
estimate of the patient’s serum cholesterol level than a
single measurement. Furthermore. the cholesterol mea-
surements for the risk functions from the Framingham
Study took place between 1950 and 1970, when the
quality of laboratory measurement was undoubtedly less
than that of current laboratories. We adjusted our model
estimates for the difference in the number of cholesterol
mcasurements and the difference in laboratory quality
(sec Appendix).



Costand effectiveness of cholesterol-lowering therapy
We estimated the reduction in serum cholesterol levels
that would be achieved by cholestyramine therapy using
the dose-response relationship between total serum
cholesterol and the daily intake of packets of cholestyra-
mine reported in the Lipid Research Clinics Coronary
Primary Prevention Trial (Lipid Rescarch. 1984). We
estimated that three packets of cholestyramine daily
would lower serum cholesterol by 6.2 per cent. calculat-
ing this change as a reduction from cholesterol levels
achieved by diet. We estimated that the annual costs of
therapy for cholestyramine, including drug cost, physi-
cian fees and cholesterol testing, would be 1.761.36 NLG
in the first year and 1,670.16 NLG in later years of
therapy.®

Based on the phase I multicentre studies cited in the
Marketing Authorisation Application for Zocor, we
assumed that patients receiving one 10mg tablet per day
would experience a 21 per cent reduction in cholesterol
levels, and we assumed that those receiving one 20mg
tablet of simvastatin per day would experience a 27 per
cent reduction in cholesterol levels (Marketing Author-
isation: unpublished). We estimated that the annual costs
of therapy for simvastatin 10mg per day (including drug
cost, physican fees, cholesterol testing. and monitoring of
theliver function) would be 1,383.30NLG in the first year
and 1,038.30 NLG in later years of therapy. For
simvastatin 20mg per day. annual therapy costs would be
1,745.30 NLG and 1.400.30 NLG in the first vear and in
subsequent years respectively.

RESULTS

Costsper year of life saved due to therapy

Table 1 presents estimates of the cost per year of life saved

with simvastatin therapy for men and women, by

cholesterol level and age at initiation of therapy.
Formen and women atallages. the costs per year of life

* 1 Dutch Guilder (NLG) equals approximately US $0.5,
1 Costper yearof life saved by cholesterol-lowering therapy

with Simvastatin 20mg per day amoung Dutch men and
women (Dutch Guilders)

Cholesterol Age atinitiation of therapy

saved decrease with increasing pre-treatment cholesterol
levels. The costs of simvastatin therapy for men 35-39
vears of age are 52,400 NLG per year of life saved for
those with pre-treatment cholesterol levels of 7 mmol/l.
compared to 19.000 NLG for those with pre-treatment
cholesterol levels of Y mmol/l.

When examined by age, costs per vear of life saved are
lowest when therapy is begun between the ages 3549
vears for men and 50-64 years for women. In men, the
costs per year of life saved rapidly increase when therapy
is begun at a later age. For example, simvastatin therapy
in men with pre-treatment cholesterol levels of 9 mmol/l
costs 19.000-21.500 NLG per year of life saved when
begun between the ages of 3549 years. but more than
doublesto51.500 NLG when therapy isstarted by age 60—
64 vears. Among women. the costs per vear of life saved
are not as sensitive to the age at which therapy is begun.
When simvastatin therapy in women with pre-treatment
cholesterollevels of Y mmol/lis begun at any age between
35 and 64 vears. the costs per vearof life saved are 60,700~
68 200NLG.

Costs per yvear of life saved are greater for women than
for men at all cholesterol levels and ages at initiation of
therapy. These differences are more pronounced at
younger than older ages. For example, for persons with
cholesterol levels of @ mmol/l. the costs per year of life
saved for simvastatin therapy begun at age 35-39 vears
are three to four times higher among women than among
men (68.200 NLG versus 19,000 NLG), Whereas at age
55-39 vears, they are only twice as high (63.800 NLG
versus 34 800NLG).

The costs per year of life saved with cholestyramine
therapy are presented in Table 2. For both men and
women at any pre-treatment cholesterol level and age at
initiation of therapy. the costs per vear of life saved with
cholestyramine therapy are fourto five times greater than
those of simvastatin therapy. For example. for men aged
35-39 years and pre-treatment cholesterol levels of 8
mmol/l. the costs of simvastatin therapy are 31.500 NLG

2 Costperyear of life saved by cholesterol-lowering therapy
with Cholestyramine 12g per day among Dutch men and
women (Dutch Guilders)

Cholesterol Age atinitiation of therapy

MEN 35-39 40-44 4549 50-54 55-59 60-64
7.0 52,400 50,300 51,200 57.500 69,800 95.000
8.0 31,500 31,300 33,100 39,000 49,000 69.500
9.0 19,000 19,500 21.500 26,700 34,800 51,500

WOMEN 35-39 40-44 4549 50-54 55-59 60-64

7.0 167,300 149.900 133.900 123,900 119,200 118.500
8.0 107,200 98.700 90,500 86,400 86,800 87.900
9.0 68,200 65,000 61,400 60,700 63.800 66.000

MEN 35-39 40-44 45-49 50-54 55-59 60-64
70 218,200 215.800 225,900 261,300 324,300 445,400
8.0 131,200 134,600 147,100 178,600 229,200 326.500
9.0 80,500 85,700 97,700 124,400 165,200 243,700

WOMEN 35-39 4044 45-49 50-54 55-59 60-64
7.0 704,100 644,400 588,800 558.000 549.600 557,600
8.0 432,400 410,800 388.000 382.400 395.700 410,700
9.0 262,500 261,000 256,600 264,300 288,100 306,900

1 Durch Guilder = USS0.5,

1 Duteh Guilder = USS0.5
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3 Costperyearof life saved by Cholesterol-lowering therapy
with Simvastatin 10mg per day among Dutch men and
women by the presence of Diabetes Mellitus and/or
Hypertension (Dutch Guilders)

Risk status Pre-treatment serum cholesterol
MEN 6.5 7.0 75 8.0
Average risk 54,600 42,600 33300 26,000
Hypertension 44,700 34,900 27,200 21,200
Diabetes 42,500 33,200 26,000 20,300
Hypertension & diabetes 35,100 27,400 21,400 16,800
WOMEN 6.5 7.0 75 8.0
Average risk 129,600 107,400 89,200 74,200
Hypertension 116,700 96,800 80,400 67,000
Diabetes 47,500 39,800 33,400 28,200
Hypertension & diabetes 43,800 36,700 30,900 26,200

N.B. - 1 Dutch Guilder = US $0.5.
- Age atinitiation of therapy: men 40-44 years, women 50-54 years
- The diastolic blood pressure of hypertensive persons is assumed
to be controlled at Y5mm Hg.

per vear of life saved compared to 131,200 NLG for
cholestyramine therapy.

Coronary risk factors and cost-effectiveness

Because coronary risk factors can have a multiplicative
effect on coronary heart discase incidence, we also
examined the cost per year of life saved with simvastatin
therapy for persons with different combinations of risk
factors in addition to ¢levated serum cholesterol levels.
We considered the presence of hypertension and/or
diabetes mellitus. We assumed that the diastolic blood
pressure of hypertensive patients is controlled at 95mm
Hg. We also assumed that in patients with cholesterol
levels between 6.5 and 8.0 mmol/l, 10mg simvastatin per
day will achieve the desired therapeutic effect.

Table 3 presents costs per year of life saved with
simvastatin therapy 10mg per day among 40—<44-year-old
men and 50-54-year-old women. by the number of
additional risk factors present. We used these age groups
for purpose of illustration because they are the groups in
which therapy is most cost-effective.

Among men costs per vear of life saved decline
markedly as the number of risk factors increases. For
example, at pre-treatment cholesterol levels of 7.5 mmol/
I, costs per year of life saved are 33 300 NLG at average
risk, 26,000-27.200 NLG with either hypertension or
diabetes present, and 21,400 NLG when both hyperten-
sion and diabetes are present.

Among women. the presence of diabetes mellitus
causes the greatest reduction in costs per year of life
saved. For example. when therapy is begun in 50-54-
year-old women with pre-treatment cholesterol levels of
7.5mmol/l costs peryearof life saved are 89 200NLG for
those at average risk. This falls to 33,400 NLG with the

presence of diabetes mellitus. compared to 80.400 NL.G
when hypertension is present.

COMMENT

Using a model of the incidence and prevalence of
coronary heart discase in The Netherlands based on
logistic risk functions from the Framingham Study. we
have assessed the cost-effectiveness of cholesterol-
lowering therapy in the primary prevention of coronary
heart disease.

Our results indicate that the costs per year of life saved
among men rapidly increase when therapy is initiated at a
later age. The identification of hypercholesterolaemia
and the subsequent initiation of treatment should,
therefore, be accomplished at an carly age. For women,
the costs per year of life saved do not vary substantially
when therapy is started between the ages of 35 and 64
years.

Our results confirm an inverse relationship between
the costs per year of life saved and the pre-treatment
cholesterol level, which provides an economic rationale
for the DCCC’s guideline to initiate drug treatment only
for persons with aserum cholesterolabove acertain level.
From a clinical point of view. it is rational to lower
cholesterol levels in the entire population since the
relationship between serum cholesterol and coronary
heart discase mortality is continuous and graded (Martin
etal, 1986). Costs per year of life saved increase rapidly,
however, with decreasing pre-treatment cholesterol
level.

Our results indicate that simvastatin is substantially
more cost-effective than cholestyramine. Although cho-
lestyramine is not well tolerated by many patients, its
long-term safety has been established by the Lipid
Research Clinics Coronary Primary Prevention Trial.
When. in the course of time. the long-term safety of
simvastatin becomes increasingly established, this agent
can be accepted asadrug of first choice in the treatment of
persons with elevated serum cholesterol levels.

According to the guidelines of the DCCC, drug
treatment should be initiated when serum cholesterol
levels remain higher than 8 mmol/l after several months
of diect. When therapy is started in men at the age of
35-39 yearswho have apre-treatment cholesterol level of
8mol/l. cholestyramine increases life expectancy at a cost
per vear of life saved of 131.200 NLG. This compares
unfavourably with the cost-effectiveness of other health
care programmes in The Netherlands. such as screening
for breast cancer (Maas er al, 1987). intracoronary
thrombolysis (Martens and Van Doorslaer. in press).
screening forcervical cancer (Habbemaeral. 1988). heart
transplantation (D¢ Cherro ef al. 1988). and the end-
stage renal discase programme (De Cherro, 1988), the
costs per year of life saved of which are approximately



10,000 NLG. 8,000-25,000 NLG, 24,000 NLG, 52,000
NLG. and 54,000 NLG respectively. When therapy is
started among men with cholesterollevelsof Smmol/land
above. simvastatin 20mg per day adds life-years at a cost
of no more than 31,500 NLG. which is well within the
range of generally accepted Dutch medical practices. The
cost per year of life saved with simvastatin 20mg per day
among women with serum cholesterol levels of 8 mmol/l
ranges from 86,400 NLG to 107,220 NLG. depending
on the age at which therapy is started. These cost-
effectiveness ratios compare unfavourably with those of
the above-mentioned health-care interventions.

According to the guidelines of the DCCC. drug
therapy should be considered at post-diet cholesterol
levels between 6.5 and 8.0 mmol/l when additional
coronary risk factors are present. Therapy with simva-
statin 10mg per day started among men aged 4044 years,
with pre-treatment cholesterol levels between 6.5 and 8.0
mmol/l, adds life-years at a cost of 16.800—44,700 NLG
per life-year saved when hypertension and/or diabetes is
present. These costs are well within the range of those of
other generally accepted practices in The Netherlands.
The cost-effectiveness of cholesterol-lowering therapy
among women, however, does not appear to compare
favourably to that of currently accepted medical inter-
ventions, unless therapy is limited to those with diabetes.

We think that our findings have a number of important
implications for physician and policy makers. First. our
results suggest than simvastatin is substantially more
cost-effective than cholestyramine in the treatment of
hypercholesterolacmia and that. as its long-term safety
becomes more established, it should become accepted
as a drug of first choice in the treatment of persons with
clevated serum cholesterol levels. Our results also
suggest that the costs per year of life saved of cholesterol-
lowering therapy compare well with a number of other
generally accepted medical practices when therapy for
men is begun at an early age, and when cholesterol-
lowering therapy among women is limited to women with
diabetes mellitus or severely elevated serum cholesterol
levels.
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APPENDIX

The measured value x of an individual’s serum choles-
terol varies around an average level x; (the “true’ level)
due to a combination of biological variation and labora-
toryerror(Williamseral, 1978). The expected value forx,
is given by the following equation:

05
x=x+
n

7 = x)s

where x is the average of n cholesterol measurements., u
and o are the mean serum cholesterol level and standard
deviation respectively of the population, and ¢, is the
error variance in the cholesterol measurement. 75 is
usually expressed in the coefficients of variation of the
biological variation (CVb) and the laboratory variation
(CVa).

Using n = 3, CVa = 3.5 per cent (*Current status’:
1988). age- and sex-specific values for CVb (Williams er
al, 1978). and the age- and sex-specific cholesterol
distribution of the Dutch population.* we estimated the
expected value x; for the true cholesterol level of Dutch
men and women who have a cholesterol level x based on
three measurements. We used the above formula to
calculate the expected value for a single cholesterol
measurement among men and women in the Framing-
ham Study whose true cholesterol level would have
cqualled x,. we then used the Framingham multivariate
logistic risk functions to attribute the corresponding
coronary risk to Dutch men and women with a cholesterol
value x based on three measurements. Since the choles-
terol measurements for these risk functions took place
between 1950 and 1970, the quality of the laboratory
determinations must have been considerably lower than
nowadays. From longitudinal studies performed in the
1950s with a similar laboratory technique (Thomas er al,
1961: Thomas er al, 1957). we estimated that the
analytical coefficient of variation was approximately 7-8
per cent. We chose to apply a conservative estimate of
CVa =5 percent to the Framingham risk estimates.

* Data from the Epidemiological Preventive Study Zoctermeer (EPOZ)
were provided by the Department for Epidemiology and Biostatics of the
Erasmus University. Rotterdam. The Netherlands.

This research was supported by a grant-in-aid from Merck
& Co. Inc., Rahway, New Jersey.
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COSTS AND BENEFITS FROM
‘BREAKTHROUGH’ INNOVATION

Gérard Milhaud

We are grateful to George Teeling Smith, Lord Butter-
field and Michel Salomon for having organised this
international conference on measuring the benefits of
medicines. It offers a unique opportunity to discuss both
economic and therapeutic aspects. We knew for a very
long time that health is priceless. It took many years for
the European health care systems to understand that
health has a cost. These conflicting points of view have
been discussed at previous meetings, but the present
conference will help to reconcile the oppositions.

Let us try to put the topic in perspective. Life
expectancy was 45 years forboth men and women in 1900.
Progress in medicine and hygiene have extended life
expectancy to 72 years for men and 81 years for women.
Two therapeutic revolutions have contributed to this
striking evolution. The first one in the "40s and "50s
discovered chemotherapeuticals like sulfadrug, the first
antibiotics. the first antihistamine agent, curare-like
compounds, diuretics and tranquillisers. The cost of
these medicines was moderate and economically bear-
able for the health care systems.

Thesituation hascompletely changed with the achieve-
ments of the second therapeutic revolution of the *70s and
'80s, engendered by the understanding of the logic of the
body. Progress in the synthesis of peptides as well as
genetic engineering is making available very complex
molecules. They held great promise for the control of
disorders previously beyond our therapeutic reach. The
rising cost of medicines, such as calcitonin, Hs-
antagonists, calcium channel blockers. converting en-
zyme inhibitors, tissue plasminogen activators, human
erythropoietin and HMG-CoA reductase inhibitors, has
become, rightly or wrongly, a major cause of concern.
Special attention is attracted on decisions between
optimal therapy according to the Hippocratic oath and
cconomically feasible therapy according to the social
point of view of health economists. Where lies the border
between health economy and savings on health care?

Assuming the physician prescribes medications and
investigations in the best interest of his patient, how will
he manage to take into account the cost to society. or 1o
publicor private health insurance? How will he cope with
the concern of the health insurance systems over the
rising cost of medical care, and with their cfforts to
control the expenses?

The analyses of health economists are clearly needed at
this point in order to optimise the benefits of the social
health service considered as a whole. Nevertheless.,
containing health care costs should not be achieved at the
expense of pharmaceutical innovation.

Weshould remember that nearly halfof the total health
care expenses stems from hospital care. The cost of
medicines represents only 9-14 per cent of the bill, as Mr
Farrant has underlined vesterday. Yet the blame for
increasing health expensesisaimed at the pharmaccutical

industry. There is probably a good or a bad reason for
doing so. In France, the number of hospital beds is in
excess, and there is no such thing as waiting lists.
Nevertheless, administrators and politicians are reluc-
tant to take the responsibility for reducing the number of
hospital beds to the real needs of the population. Is it not
much easier to accuse the pharmaceutical industry — and
why only the pharmaceutical industry —for the rising costs
of the health care system?

Let us now discuss two examples where optimal
decisions were not taken by the administration. The first
example deals with antagonists of H; receptors inhibiting
the acid secretion by the stomach. In 1988, in France,
cimetidine and ranitidine represented 81 per cent of the
anti-ulcer medicine cost. for over 820 million francs. This
cost is high and partly due to over-prescribing. But the
benefits are large: gastro-duodenal surgery for ulcer is
practically no more performed. and the consequent
dumping syndrome and painful osteoporomalacia have
disappeared. The cost-benefit ratio of this major thera-
peutic breakthrough should be easy to calculate. On one
hand lies the cost of medication: on the other, the cost of
gastro-intestinal surgery. Taking into consideration the
two costs, the balance is most likely to switch in favour of
medication. Butinsuch a case a real saving would only be
achieved by closing an adequate number of surgical beds.
Yet the health administration, which is so concerned
about increasing expenditure on medicine, has never
made such a decision. The excuse cannot be waiting lists.
as they do not exist.

The next question is: why is the price of new medicines
so high? One of the reasons is certainly the fact that the
development has grown out of control, amounting to
$100million for the introduction on the world market of a
breakthrough medicine. How much of this cost is related
to the successful discovery. and how much to the many
preceding failures? How much is required for the fulfil-
ment of the requirements of the regulatory authorities. in
absence of mutual recognition of marketing authorisa-
tion? These requirements are no longer directed towards
the welfare and the safety of the patients. Another
conference would certainly be needed to discuss costs and
benefits of regulatory requirements. If the administra-
tion would really care to reduce drug expenses. the
requircments could be dramatically decreased with
negligible risk for the patient. In the case of AIDS, the
public as well as the patients demanded and obtained
immediate access to new experimental drugs. Under
pressure, FDA had to yield and to change its policy. This
is another example of how savings could be achieved
concerning the cost of medicines.

These considerations should nevertheless not lead to
the prescription of the newest and most advertised drug.
Let us mention the treatment of hypertension with
inhibitors of the enzyme-transforming angiotensin | to
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angiotensin 1. These expensive drugs are prescribed for
the management of all stages of arterial hypertension and
of congestive heart failure. Is their use more manageable
than one of the carlier and cheaper medications? This
question should be answered by an adequate survey. as
the cost of the inhibitors exceeded 1.5 billion francs in
France last vear.

A similar situation is found in the case of the inhibitors
of the HMG-CoA reductase versus the fibrates for
managing hyperlipidemia or in the case of tissue plas-
minogen activator versus streptokinase-streptodernase
for treating carly stages of heart attacks.

In the near future, we will have to face another type of
cost-benefit question linked to breakthrough innovation.
The ageing population suffers more and more from age-
related disorders. particularly from osteoporosis and
bone-brittleness. The hip fracture is a serious event. as
25 per cent of the patients will die in the following six
months. [tislikely that treatment such as calcitonin could
prevent age-related bone loss and the consequent frac-
tures. The cost-effectiveness of large prevention schemes
should be assessed. as the yearly expenses for hip
fractures in France are over 1 billion francs.

Inconclusion, the attempts to contain health care costs
should not prevent pharmaceutical innovation. Cost-
effectiveness should become of major concern for
doctors, administrators and politicians. But cost-
effectivenesssurveysshould not be restricted to the use of
medicines. They should consider all aspects of the health
care system. They should be extended to the administra-
tion and even to the government itself.



THE IMPORTANCE OF QUALITY OF LIFE

Alan Williams

The traditional outcome measure in medicine has been
survival, and it still plays an important role in many
clinical trials. This is not surprising. because most people
have a strong desire to live longer. But survival is not the
only outcome of interest. People are alsointerestedin the
quality of that survival. i.e. what will their actual health
state be like after treatment . . . will they be disabled,
disfigured or distressed. will they be in pain, will they be
able to pursuc their normal activities. and so on. It may
well be that in some circumstances people will be willing
to sacrifice some life expectancy in order to improve their
quality of life, whilst others might be willing to sacrifice
quality of life to extend life expectancy. The gencral point
that [ wish to establish at the outset. however. is that both
life expectancy and quality of life are valued by patients,
and neither will generally take absolute precedence over
the other, so we need to measure both of them.

I think there is increasing recognition of this fact. and
George Teeling Smith and the OHE have been very
active and successful over the past few years in driving
that message home, both at the level of principle and by
offering the converted some practical assistance with
implementation. But whilst those in the vanguard may
now look upon all this with a strong sense of déja vu. |
regret to say that those in the vanguard are still a
regrettably small minority. Istill hear people saving that
the treatment of life-threatening conditions must take
priority over mere symptomatic relief. by which they
clearly mean that we should always give absolute
precedence to the prolongation of life over *merc’
improvement in its quality. Hence expensive, but very
unpleasant. drug regimes or heroic surgery for terminal
cancer cases. which might prolong people’s lives fora few
weeks, are argued to be a higher priority use for NHS
resources than (say) total hip replacements, which
‘merely” enable elderly women to enjoy pain-free mobil-
ity for the last ten years of their lives instead of being
crippled. chairbound and in considerable pain. Lalsonote
that in clinical trials the survival rate at some arbitrary
time point is still often the dominant criterion for
choosing between treatments. But the use of (say) the two
year survival rate to choose between treatments implics
that:
® tosurvive less than two vears is of no value to people:
® having survived two vears, further survival is of no

additional value:
® it does not matter with what quality of life people

SUTVIVE LO TWo years:
® it does not matter who you are.

The only one of these implications 1 find at all
acceptable is the last one, the others seem to me to be
quite at odds with the truth. Although it is more difficult
to estimate. the average change in life-expectancy would
be superior to the survival rate if it is prolongation of life
we are seeking to measure. but I will not pursue that

matter further today because my main concern here is
with the neglect of the quality-of-life dimension.

In 1984 I was heartened to read in a survey by Nanette
Wenger and colleagues concerning the methods used to
assess quality of life in clinical trials of cardiovascular
therapies that: “The emerging consensus is that both
biomedical and quality-of-life outcomes require evalua-
tion.” In the following year Wortman and Yeaton
published a paper with a most encouraging title: namely,
‘Cumulating quality of life results in controlled trials of
coronary artery bypasssurgery’. Butit turned out that the
only quality-of-life outcome measure they were able to
use that was common to the fourteen trials they reviewed
was ‘percentage of patients who were angina free’ at
whatever follow-up dates each trial happened to use. Not
much consensus emerging so far it seems. I tested the
state of play in the cardiovascular field again more
recently by conducting a MEDLINE search of clinical
trials published in 1987 and 1988 in any of four broad
ficlds of Cardiology. Cardiovascular Discase. Heart
Disease. and Vascular Discase. As you see. | came up
with 380 such trials. of which only 20 used some kind of
quality-of-life measure as an endpoint. So the ‘emerging’
broad consensus seems to be having a rather long
gestation period.

But you might object that there is more to medicine
than is dreamed of by cardiologists and cardiac surgeons,
and indeed there is. For a more thorough assessment of
the current state of play I went through all the issues of
The Lancet published in 1987, and there found 93
published trials of ostensibly therapeutic activities. The
outcome measures used were predominantly physiologi-
cal, with only 32 using some sort of quality-of-life
measure (applying rather lax criteria of what a quality-of-
life measure is). If stricter criteria are applied, the
number falls to nine. or about 1in 10. The physiological
measures used were much as you would expect. and note
that 28 trials had only such measures. Morbidity mea-
sures were the next most common, but as far as I am
concerned they represent little advance on physiological
measures. Next in order of frequency were mortality
rates at varving follow-up dates (from a few days to
several years). Note that nostudy estimated the change in
life expectancy. which we would need to have if we were
to translate the benefits into life-years gained.

As | have already indicated, on a generous interpreta-
tion of what quality-of-life measure is. 32 studies could be
saidtoinclude suchmeasures. though inmany cases it was
obvious that the clinical interest in such phenomena as
nausca, cough frequency or length of maternal labour
was more physiological than anything to do with the
patient’s quality of life. The content of these measures
indicates a predominantinterest in physical functioning
and pain/distress/discomfort. Using rather stricter cri-
teria only nine studies passed through my filter, but the
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content of the quality-of-life measures used in these
studies was very similar to that in the larger set.

The commonest formalindicator used was Karnofsky's
Index whichhasasetof 10 descriptive categories based on
a mixture of patients’ activity levels and symptoms, and
the place and type of treatment being given. Its weak-
nessesare, firstof all. that the place and type of treatment
are partly supply determined so are not good indicators of
patient state, and, secondly, that the 0 to 100 rating is
purely arbitrary (i.e. it is not a measure of the relative
seriousness of being in each state, but an indication of the
likely rank ordering of the states).

So my overall conclusion remains that quality-of-life
measurement is still a minority interest and that the
‘emerging consensus’ still has a long was to go before it
makes any significant impact upon the measurement of
the effects of medicine generally.

Sowhere dowe go from here? In 1988 Nanette Wenger
suggested that: “The quality-of-life issues chosen for
assessment in a clinical trial must therefore reflect the
questions likely to be raised by both physicians and
patients in reference to the clinical problem under
consideration.” (European Heart Journal, 9: 233.) To
which I would merely add that they should also reflect the
questions likely to be raised by managers and policy
makers.

Wenger had ecarlier noted six existing instruments for
measuring quality of life, which had somewhat different
focuses of interest and which made varying demands
upon patients and practitioners or researchers. I myself
have been using a very simple classification system
devised by Rosser, which again highlights disability and
distress as the key dimensions, partly because it is one of
the few classification systems to go beyond description
andtake thatimportant further step and elicit the relative
values that people attach to being in each state. In this
important respect it takes matters further than the
arbitraryscale of values embodied inmeasures such asthe
Karnofsky Index.

To me this is very important because it enables us to
address the trade-off issue between life expectancy and
quality of life. for it indicates that (say) three years in a
state rated at 0.67 is of about the same value of two years
in good health (rated at 1.0). Thus somcone with those
values would be willing to sacrifice not more than one-
third of his or her remaining life expectancy for such an
improvement in quality of life. It is such quality ratings
that are needed if we are to implement such composite
benefit measures as the Quality Adjusted Life Year.,
which secem to me the most promising candidate for
development on the future agenda for benefit measure-
ment in medicine over the next decade.

But judging by the slow rate of progress over the past
decade we may have to settle for something more modest
over the next five years orso. Perhaps it would be best to

start at ground level building a sort of “stairway to the
stars’, for, as Confucius said. "A journey of a thousand
miles still begins with a single step’. Whether or not we
have a thousand miles to go remains to be seen, but may |
suggest the following initial steps in quality of life
measurement.

In addition to whatever physiological. morbidity or
mortality data is collected because it is of scientific or
clinical interest, elicitsome simple subjective rating of the
effect on the patient’s overall health-related quality of
life, perhaps by the use of a visual analogue scale such as:

Bestimaginable
health state

Worst imaginable
health state

and get that measure recorded as frequently as is feasible
by the patient. the patient’s relatives. and by those
treating the patient (preferably independently of each
other). Even such simple data offers the possibility of
cross-checking (over time) the perceptions of the differ-
ent parties as to how things are going, and in seeing what
correlation there is between the quality-of-life assess-
ments and whatever other clinical or scientific data on
outcome is being collected. Be prepared for some
surprises!

The next step up my stairway would involve using one
or more of the standard descriptive systems which have
been developed for use in particular clinical fields. They
have the advantage of concentrating on aspects of the
patient’s feelings and functioning which are of particular
clinical interest, and have usually been developed so as
to be sensitive to quite small changes in the patient’s
condition. But the use of such a measure should not
replace the simple overall assessment by visual analogue
scale, because again there is then the possibility of cross-
checking the dimensions of the standard descriptors
against the overall assessment.

The third step is to move to a more versatile generic
measure which usually covers a wider range of pheno-
mena related to quality of life. but which has less fine
measurement scales on each such dimensionso as to keep
the overall assessment task manageable. The typical
resultisa profile which includes a broad brush assessment
of what was in the specific index. but more besides. This
has two advantages to set against the disadvantage of
reduced sensitivity in measuring items of particular
clinical interest. These are, firstly, that it may pick up
unexpected side-effects upon people’s quality of life
which might otherwise have gone undetected, and
secondly. that it facilitates systematic comparison of the
cffects of rather diverse treatments of rather diverse
conditions, which may be very important for priority
setting within specialties or across specialties.

By the time we get to my fourth step I fear we may
alrcady have left some of the weaker souls behind, for it
consists in moving from descriptions (of a profile kind) to



the use of a summary index based on actual relative
valuationsof the different states by patients or relatives or
practitioners or by the citizenry at large. There are a few
such pioneeringindexesinexistence at present, and it isat
about this point on the staircase that vertigo usually setsin
amongst the practitioners, and scaling the rest of the dizzy
heights is left to the rescarch community.

So on my fifth step I expect to find only the hardiest
explorers of benefit measurement (or some would say
only the foolhardiest). For at this level of ambition the
objective is actually to elicit these valuations from a wide
range of respondents, to see whether people’s valuation
of health varies systematically by age. sex, family
situation. religious beliefs, occupation, experience of
illness, etc. This is my own particular level of interest in
the subject, and it is here that I expect most of the action
on the ‘future agenda’ over the next 10-20 years. How
people actually value the effects of medicinesis the 64.000
dollar question which we can no longer run away from,
difficult and mind boggling though it is.

Butthereisasixthstep. whichisnotof muchimmediate
interest if you are a clinician or clinical researcher
interested in quality-of-life measurement as a means of
increasing the benefits of medicine to a particular group
of patients. But it is of rather considerable significance if
you are concerned with matters of equity in the distribu-
tion of the benefits of medicine between different groups
in the community. The issue to be addressed on step six of
my ‘stairway to the stars’ is: is it more important to
improve the length and quality of life of some people than
of other people, oris a given improvement to be regarded
as of equal value no matter who gets it? You may
remember that near the beginning of my talk I observed
that the use of the two year survival rate implied, amongst
otherthings, thatitdid not matter who you are. Two years
of survival is counted equally whether it accrues to a
seven-year-old ora 70-year-old, to aderelict middle-aged
single alcoholic or to the young mother of several school-
aged children, etc. There is some evidence that such
discriminations are in fact made in practice, and that they
have public support. but so far, to my knowledge, they
have not been explicitly recognised or used in benefit
measurement in any clinical trial. Nor. at the moment in
my view, should they be. But it may be that we shall in
future need to identify more clearly the different kinds of
people who stand to benefit from a particular treatment.
so that if priorities of this kind are to be brought to bear.
the descriptive data is there to enable it to be done.
Meanwhile, we need to research rather carefully these
notions of fairness or equity or social worth, and discuss
them and their implications rather more openly than
hitherto.

There are doubtless some further steps to be taken
before we actually reach the stars, but | have to confess
that it is at step six that my vision grows too dim to

perceive anything very clearly. There will doubtless be

some amongst you who can see further ahead than me,

and you will have your opportunity to say so shortly. But
before you have your say I want to leave you with my

‘future agenda’ as a starting point for the discussion.

I have divided our future needs into three groups of
activity.
® Betterintegrationof the various ways of describing and

‘scoring” degrees of disability and distress in use in

various areas of medicine at present. linking them

systematically to some global index.

e Wider application of the various ways of measuring
quality-of-life variables systematically by the use of
simple standard questionnaires which can be com-
pleted quickly by patients or observers both in clinical
trials and in routine monitoring.

® Broader valuation of different health states to establish
whether there are marked differences between diffe-
rent groups in the population and whether different
methods of eliciting valuations have a significant
effect.

So by way of a parting shot, (and with due acknow-
ledgement to John F. Kennedy, one of whose telling
phrases I am about to plagiarise with only slight
modification) my exhortation to you all would be this -
Ask not: What can quality-of-life measurement do for
me? Ask instead: What can | do for quality-of-life
measurement?
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THE IMPORTANCE OF ECONOMIC ANALYSIS

George Teeling Smith

THE HEALTH

COST SPIRAL

The theme of this paper can be stated in a brief paragraph.
When a new discase emerges, or when a previously
untreatable and rapidly fatal disease starts to respond to
palliative and life-extending measures, health care costs
for the discaseincrease. However, at the nextstage, when
effective curative or preventive measures are developed,
its costs start to fall again and may be climinated
altogether. This does not mean that total expenditure on
the health service will be reduced. As one discase is
conquered, others become treatable, so that resources
saved through success against one illness are released to
treat another (Figure 1). And as medicine as a whole
becomes increasingly sophisticated, overall costs in-
crease. But without the savings from the development of
effective medicines for “yesterday's’ diseases, it would be
more difficult to treat ‘tomorrow’s’. That is the message
of this paper: it is important to demonstrate the cost-
effectiveness of past and present treatments because itis
the savings which they have released which help to fund
future developments in health care.

In general. the costs of ill health arise in three main
ways: direct costs for the health service; lost production
through premature death: and production lost through
absence from work due to sickness. There are also, of
course, major ‘costs’ to the individual and his family
through suffering and disability. All of these costs can be
reduced by effective treatment, but this paper concen-
trates mainly on the first — savings for the health services
themselves. This is partly because for the disease
concerned these represent real reductions in actual

1 THEHEALTHCOST SPIRAL

Effective cure
or prevention

Falling costs
release resources

Rising
costs

Next new
treatment

New treatment
or disease

2 TEELING SMITHALL-PURPOSE CURVE

expenditure. It is also because health care costs are of
most direct concern to health service administrators,
politicians and the medical professions.

The overall theme of first rising and then falling costs
over the “lifetime’” of a disease exemplifies the general
theme illustrated by the ‘Teeling Smith All-Purpose
Curve' shown in Figure 2. The pattern of growth and
decay indicated by this curve is almost universal. It
applies first to all living organisms. Birth, childhood.
adolescence, maturity, old age, senility and death is a
natural pattern over alifetime. It may be prematurely cut
short, and individual phases may vary greatly in their
length and significance, but the underlying pattern is
always there.

It can be argued that a very similar pattern applies to
many social organisms, such as companies, whole indus-
tries, associations and even nations. In the short to
medium term, most organisations display a pattern of
growth, maturity and then decline. The longer-term
picture is different, but that will be discussed later. The
important point here is that the “all-purpose curve’ is very
often typical of the pattern of costs for an individual
disease. At first, costs rise and they are then reduced by
effective treatment or prevention. Most often, these
reductions are achieved with pharmaceutical products.
This patternisillustrated in Figure 3. The examples given
in this paper will illustrate this general theme. either by
showing those savings which have already been obtained.
or where studies are still needed to demonstrate the
cconomic benefits.

First, simply to give an example of rising costs, one can
take the casc ofhearttransplants. These were impossible.
and indeed inconceivable, 30 years ago. The first
transplant was performed in 1967. Now they have
become an almost routine procedure provided the
transplant organ is available. Figure 4 shows, in particu-
lar, the improvement in patient survival coinciding with
the introduction of pharmaccutical cyclosporin to reduce
graftrejection. Thisinnovationstill occurred on the rising
side of the “all-purpose curve’. A patient who died soon
after surgery cost only about £10,000, but one who
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survives ten years costs the health service nearer £30,000,
because of the costs of after-care (Buxton er al. 1985).
Cyclosporin saves money when it allows a successful
kidney graft instead of renal dialysis: but in heart
transplants the alternative to successful survival is death.
And for the health service death is a very cheap event.

TAGES OF P

S

Returning to the basic theme, the high costs of palliative
and life-prolonging medical intervention is most often
reduced by preventive measures. An extreme example is
the complete worldwide elimination of smallpox — a
previously expensive disease which now costs nothing at
all. However, Figure 5. produced by Cohen and Hender-
son (1988). shows that ‘prevention’ is a much wider
concept than simply *health promotion” or the avoidance
of illness. It can occur at any stage in a discase. Primary
prevention. such as immunisation. will indeed prevent
the discase altogether. However. secondary prevention
tackles existing discase at its pre-svmptomatic stage,
often preventing the symptoms from developing and
avoiding damage to the body’s tissues. Tertiary preven-
tion comes into play when the discase is overt and clearly
present: but it too can avoid further degeneration of the
patients’ vital organs. Each of these stages of prevention
can reduce otherwise rising costs.

Examples of primary prevention have been the control
of tuberculosis. polio. and the childhood infections. In
the 1930sand 1940s. it could honestly be said thata case of
tuberculosis was ‘never cured’. Treatment by surgery, or
long. costly periods of rest in a sanatorium, could bring
about a remission, but the ‘received wisdom® in my

childhood was that one should never marry anyone who
had had TB: it was almost certain to recur and cause an
carly death. Treatment was at best palliative.

The breakthrough came in the 1950s with the develop-
ment of the first antitubercular compounds, and this was
soon followed by an effective vaccination programme.
The number of hospital beds occupied by TB patients fell
from29.000in 1952 tojust 383in 1987. The corresponding
saving in hospital costs amounted to £394 million in that
year.

For polio. an early Office of Health Economics report
(OHE. 1963) calculated that the UK health service would
break even, setting the costs of immunisation against the
costs which would otherwise have arisen for treatment. in
vears when the number of cases would have exceeded
3.000. Figure 6shows aclassicexample of the “all-purpose
curve’. The number of polio cases in England and Wales
rose steeply in the 1940s to reach 8,000 a year. The
introduction of the immunisation programme in the late
1950s rapidly reduced the number of cases. The pre-
viously rising cost of the disease, and the deaths and long-
term disability which it caused, were quickly reduced by
vaccination. The estimated treatment costs in 1950 (at
1961 prices) were £3.4 million: the annual cost of the
immunisation programme was £1.1 million. Thus there
was a 200 per cent pay-off from the vaccination pro-
gramme.

Examples of secondary prevention involve much more
recent advances in medicines rescarch. They include the
prevention of osteoporosis through hormone replace-
ment therapy and the consequent potential to reduce
fractures: the prevention of strokes through the treat-
mentof hypertension: the treatment of stomach ulcers to
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prevent perforation: and the reduction of renal damage
by the control of urinary tract infections.

Figure 7shows the ‘epidemic’ of fractures of the neck of

the femurin the 1960s and 1970s. This s the rising section
of an “all-purpose graph”. Studies are now under way to
calculate the extent to which this “epidemic’ can be
controlled by strengthening the bones. especially in post-
menopausal women, by the use of hormone replacement
therapy.

In the case of hypertension and stroke. the calculations
have recently been carried out in the OHE to show the
savings which have been achiceved for the NHS from the
reductionin the numberofstrokes(Teeling Smith, 1988).
Fl]c number of new cases seen in general practice fell
from 2.4 per 1,000in 1951/52101.75 per 1.OO0in 1981/82.
This represents a reduction of 7.150 cases per year.
Furthermore, the number of deaths from stroke amongst
the 45-64 age group was 9.240 fewerin 1985 than it would

have been had there been no reduction since 1966.

Based on these figures. itis possible to estimate savings
toboth the health service and the economy. The total cost
of stroke to the NHS for England and Wales has been
estimated at £550 million in 1985 (Dale, 1988). Without
the reduction between 1954/55 and 1981/82, there would
have been 37 per cent more strokes in the 45-64 age group
in 1982. Ignoring the further reduction to 1985, this gives
a saving to the health service of £204 million on the
assumption that the reductioninstrokes overthe age of 65
was at the same rate as for the younger group. Inaddition.
based on reasonable assumptions about the years of
working life saved among the extra survivors in the 45-64
age group for both men (retiring at 65) and women
(retiring at 60). it can be calculated that an extra 49,130
vears of working life will result from the reduction of
stroke mortality in the vear 1985, compared with 1966. At
the value of average earnings in 1985, this gives a further
contribution to the economy of £322 million without
discounting future years’ earnings. It must be emphasised
that these savings are related to stroke alone.

Against these savings, there is the cost of £185 million
for antihypertensive medicines for all ages. These
medicines will obviously have brought many benefits
apart from the reduction in strokes. However, taking the
very broad cost figure of £185 million, and savings of £526
million (£322m + £204m) for stroke alone, it is clear that
the hypertensive therapy is very cost-effective. The total
cost of hypertension medication is more than offset by
savings to the health service from stroke alone.

Apart from these savings for the health service and the
cconomy, there are also benefits which can be measured
in terms of what have been called *quality-adjusted life-
years’ (QALYSs). This is an economist’s unit which
calculates the number of extra years of life achieved by a
successful treatment, but which discounts the value of
cach year by the degree of disability and distress suffered
by the patient.

Figure 8 shows the “cost per QALY for the extra years
of life achicved by different types of medical interven-
tion. It shows that the treatment of hypertension to
prevent stroke, carried out as a part of good medical
“case-finding” practice, gives very good value indeed in
terms of costs per QALY (Teeling Smith, 1989). Butitis
interesting to note thatan active sereening programme to
detect those with moderate to severe hypertension
(diastolic above 105). as opposed to case-finding in
practice. costs about 10 times as much per vear of life
saved (Kaplaneral, 1988).

A third fairly recent example of pay-off from successful
pharmaccutical innovationisin the treatment of stomach
ulcers with the Hy antagonists. Figure 9 shows that in a
study in the US. the cost of ulcer treatment was reduced
by 70 per cent as a result of preventing the need for
hospitalisation and surgery.

In the final example of the potential for ‘secondary
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prevention’, Figure 10 once again shows a rising sector of
an “all-purpose curve’. In this case, itis for the treatment
of end-stage renal failure, by cither dialysis or transplant.
One cause of the renal damage which leads to kidney
failure is recurrent infection of the urinary tract. Here
again, studies are needed to show the way in which steady
improvements in antibacterial medicines can reduce the
risk of such damage.

This example leads immediately into the opportunities
for tertiary prevention. Other cases of renal damage are
hypertension (which has already been mentioned) and
diabetes. Diabetes, of course, can also lead to blindness
and tothe loss of limbs through gangrene. so the scope for
‘tertiary prevention® in diabetes is enormous in both
financial and social terms. Figure 11 shows the estimated
costs for diabetes in Sweden (Jonsson, 1983). Whereas
the cost of medicines in 1978 was 128 million Swedish
Kroner, the cost of treatment of complications was
estimated at twice that figure — 255 million Swedish
Kroner. Clearly better use of medication, reducing the
incidence of complications, is once again an example of
potentially cost-effective tertiary prevention.

Similarly, the control of chronic bronchitis and asthma.
can have a substantial effect in reducing the incidence

11 COST OF DIABETES: SWEDEN 1978

DIRECT COSTS MILLION
(Swedish Kroner)

Medicines 128

Other ‘management’ 185

Complications 255

Total 568

INDIRECT COSTS 749

Source: Jonsson (1983),

of ‘respiratory failure’ — which is not only extremely
distressing but also extremely expensive. Here again.
cconomic studies are needed.

But it is worth. in this connection. recalling how
conservative and nihilistic parts of the *medical establish-
ment’ can be in relation to the use of medicines for
secondary or tertiary prevention. In November 1954, the
very influential and officially supported Prescribers’
Notes stated categorically that Aurcomycin and Ter-
ramycin were ‘NOT INDICATED' for chronic chest infes-
tions. At that time the ‘received wisdom® was that the
dangers of causing antibiotic resistance outweighed any
benefits for bronchitic patients.

Seven years later, however, in May 1961 the same
publication (then called Prescribers’ Journal ) stated that
‘probably the largest consumption of tetracyclines in
Britain is in patients with chronic bronchitis where the
infection is often due to a mixture of bacteria. Here the
tetracyclines are UNDOUBTEDLY VALUABLE' (emphasis
added). This complete reversal of official advice had only
been achieved because the manufacturers had had the
confidence to recommend their products for use in
‘tertiary prevention’ in the face of persistent official
opposition and criticism. That historical example still has
important lessons for everyone involved in 1989.

OLD AGE

The economic—as well as the medical and social —benefits
of *preventive medication” apply especially to the grow-
ing elderly populationin Western countries. Alzheimer’s
discase, affecting about 20 per cent of the very elderly,
is one of the most obvious examples. At present.
Alzheimer’s patients require virtually continuous super-
vision, because they will wander off and endanger them-
selves and others if they are not kept under surveillance.
There is much work being done in pharmaceutical
industry laboratories to try to conquer Alzheimer's.
Osteoporosis has already been mentioned. and arthri-
tis is another example. If preventive medication could
reduce the need for hip replacements. there would be
substantial savings for the health service. Depression is
yet another arca where further progress is needed,
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although much can be done to counter the “granny staring
into an empty grate’ syndrome. Once again. stroke in the
clderly has alrecady been discussed.

The extent to which the problems of the elderly need to
be tackled is underlined by the continued growth of the
very elderly population in Western countries. In Britain,
for example. the over-83s represented 0.4 per cent of the
population when the NHS was first set up in 1948. By the
vear 2000, itis estimated they will account for 2 per cent -
a fivefold increase in the proportion. For the European
Community, the numbers over the age of 60 will increase
from 42.3 million in 1985 to 63 million in 2025. The high
cost of health care for the elderly is illustrated by the fact
that whereas in England in 1986/87. health-care expendi-
ture for an average 16-64-year-old was £205, that for a
person over 75 years of age was £1.570 (Stowe, 1989).

The conclusion from this brief review must be that
cconomic analysis should be able to show that extra
money spenton ‘preventive medication’is the best way to
investin better health, particularly in the elderly.

However, it must be emphasised again that the
ceconomic savings for the prevention or control of
individual diseases will not reduce overall expenditure on
health care. This should not be seen as a problem. It was
the late Lord Vaizey who pointed out that it was illogical
to worry about the “health care explosion” when even
more rapid increases in expenditure, for example on
home entertainment, were seen as an ‘economic
triumph’. Expenditure to improve the quality of life of
individuals and further to reduce premature mortality is
money very well spent indeed.

12 THE ‘ALL-PURPOSE’'CURVE
INPERSPECTIVE

O

Yesterday's Tomorrow's
diseases diseases

Returning to the all-purpose curve’, Figure 12 shows
it in a new perspective. As medical progress brings
individual diseases onto the downward part of their own
particular cost curve. so new discases will become
treatable. and these other diseases will be on the upward
swing of their curves. And as medicine becomes more
sophisticated and as the remaining discases become
harder to tackle, the next curve will always tend to be
taller than the one it replaces.

Thus, just as new living creatures emerge to replace
those reaching decline and death, so new treatments will
emerge as previous discases are conquered. Health
steadily improves, but always — overall — at a rising cost.
As was pointed out in the introduction, the finance to
fund “tomorrow’s’ treatments will more readily be
available when it can be shown that the control of
‘vesterday’s” discases have brought substantial savings.
The challenge to pharmaceutical manufacturers and their
health economists is to produce the evidence to demons-
trate this result.

There may perhaps still be some “doubting Thomas's’
who question the need for economic analysis of new
medicines. For them. it may be useful to recall thata very
creative young medical director in the pharmacecutical
industry published an article in The Lancet in 1963 on
“The Feet of Clay of the Double Blind Trial” (Cromie,
1963). No one. surely. would question the importance of
such double blind clinical trials today. In another 20
years, economic analysis, to demonstrate the financial as
well as the medical and social benefits of new medicines,
are likely to have become as routine as double blind
clinical trials have become today.
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IMPLICATIONS OF THE ECONOMIC
EVALUATION OF MEDICINES

Felix Lobo

My first words are to express my gratitude to the Office of
Health Economics forits very kind invitation.

I would like as well to apologise to all of you for my
English being far from perfect.

SOCIAL IMPLICATIONS OF THE
ECONOMIC EVALUATIONOF MEDICINES

By economic evaluation of medicines I understand all
kinds of analysis with the common feature that costs of
treatment (including direct. indirect and intangible costs)
are compared with some combination of the outputs.

I cover when I refer to “economic evaluation’: “cost-
analysis’, “cost-benefit’, “cost-effectiveness” and ‘cost-
utility” analysis. As this conference deals with measuring
the benefits of medicines I will, of course., emphasise the
last form of analysis mentioned.

The first point I would like to raise is that the political
challenges involved are not acute, not pressing. Econo-
mic evaluation and measuring the benefits of medicines
are rather technical questions. not controversial issues to
be discussed in anger by social groups with competing
interests and goals.

This is an advantage because problems that can be
discussed in a calm atmosphere find their solution carlier
and casier.

This is not to say that the questions analysed in this
conference are, fromasocial pointof view, totally neutral
or without implications for social groups or society at
large.

The task I have been given is, precisely, to identify
these consequences and implications.

ECONOMIC EVALUATION OF MEDICINES
AND THE RELATION BETWEEN HEALTH
PROFESSIONALS, ECONOMISTS,

HEALTH AUTHORITIES AND MANAGERS

Economic evaluation and particularly cost-utility ana-
lysis may foster better relations between health pro-
fessionals on one side and economists, health authorities
and managers on the other side.

The progress we are experiencing in - cost-utility
analysis will facilitate a better understanding between
doctors. pharmacists. nurses and the rest of professionals
responsible for the management of resources which are
never unlimited.

Economics has been blamed for not being sensitive to
cthics and personal well-being and for dealing only with
money, costs, efficiency and economic benefits con-
sidered in a very narrow sensc. Professor Allan Williams
gave us. along time ago. a wonderful lesson explaining to
health professionals that it is unethical not to include
cconomic analysis in health-related decisions.

Economic evaluation, especially cost-utility analysis,

gives more ground to support Professor Williams'
arguments since quality of life of the patients becomes a
fundamental dimension.

Apart from this, I would like to mention two more
reasons relevant to this context.

Firstly. economic evaluation makes explicit and sys-
tematic facts and arguments that would otherwise be
hidden or leftin confusion.

Secondly, these studies are multi-disciplinary and
require direct and immediate collaboration between
health and other professionals, particularly economists
and accountants.

Isincerely believe thatanimportant part of the political
problems we have to face in our health systems are
complicated by the cultural trap that separates health
professionals and social scientists and administrators.

The analytical tools we have reviewed in this meeting
launch a bridge over this trap.

This is all the more important when the tendency is
towards decentralisation of decisions. more incentives
and less regulation. When it is not only the central level
(government. professional bodies) that matters. but a
myriad of decision makers across the whole system.

THE POSITION OF PATIENTS, HEALTH
PROFESSIONALS, THE PHARMACEUTICAL
INDUSTRY. GOVERNMENT AND SOCIETY

Patients
It is clear that economic evaluation of medicines.,
particularly by means of cost-utility analysis. will be
supported by patients since it implies a new interest for
their well-being and quality of life.

In an ageing society emphasis on quality of life is
certainly welcomed by the population.

Doctors

In health care and particularly in prescription the trend
is towards greater complexity of the decision process.
Nowadays doctors need the inputs provided by other
professionals, and they cannot rely solely on their clinical
judgement. Formularies. therapeutic substitution, re-
view committees. indicative budgets are more and more
common cvery day. For doctors they imply the need to
rely on the judgement. opinions and information pro-
vided by other persons. Economic evaluation is certainly
part of this trend. and its results may be considered as
restrictions to doctors’ decision making. But on the other
hand. as we have seen a few minutes ago. it has an

important co-opcerative dimension.

The pharmaceutical industry
The pharmaceutical industry has three main reasons to

perform cconomic evaluations of medicines.



Firstof all, it can be an important aid in investment and
marketing decisions. In my opinion it can help to avoid
costly mistakes, by deciding early not to proceed with
investment or marketing programmes not backed by
sufficiently clear economic justification.

Secondly, economic evaluation is relevant for the
industry when it has to show that medicines provide good
alue for money at the price actually charged. It is
interesting to note that economic evaluation tends to shift
the discussion about prices from production and over-
head costs to the benefits for the patients.

Thirdly. economic evaluation tries to be an objective
exercise where value judgements and personal opinions,
however present, tend to be reduced to a minimum. This
objectivity implies less uncertainties for the firm in this
very sensitive area.

Governments

For governments, objectivity is important too. When
prices are under public control this kind of analysis makes
negotiations with pharmaccutical firms casier. It is
always better for the parties involved in bargaining to
discuss facts and figures than to argue on the basis of
personal assumptions.

Society

It is often remembered when we come to grips with the
methodological intricacies of ecconomic evaluation that
the point of view of society as a whole is not to be
forgotten. I want to stress the point that government and
health managers are mainly interested in the impact of
therapies on their budgets and, especially in the short
run, they may forget any differences that arise with
their impact on society as such, especially due to the
emergence of externalities.

ECONOMIC EVALUATION AND DECISION
MAKING IN REGULATION

Economic evaluation and regulation

When regulatory authorities have to reach a decision
about the marketing approval of a product or when
deciding to finance a drug with public funds, economic
evaluation may be of great interest.

But in my opinion. in the present state of affairs, it
would not be wise to add economic evaluation to the
regulatory process as a legal requirement. Itis true that
“adding cost-cffectiveness criteria to the already long and
cumbersome regulatory process would likely be a prob-
lematic and controversial step™ (Wilensky er al, 1988).
The methodological problems still unsolved are another
reasoninsupport of this opinion. Regulatory authorities.
on a voluntary basis. may perform cconomic analysis on
particular occasions or. as it has been suggested. “facili-

tate the collection of necessary data during clinical trials

and make that information available to private groups.
which would then be free to use it in their own cost-
effectiveness analysis’ (ibid).

Economic evaluation and price controls
The relevance of economic evaluation is not the same for
all markets and products.

Where competition prevails and markets function
well, efficiency is automatically guaranteed. In this case
what we call economic evaluation may be redundant. The
market and the price system are enough to guarantee
good value formoney. since we know that the price would
cqual marginal costs and the consumer would spend as
little resources as possible in getting all the benefits of the
product.

I donotsee anyone caring to launch astudy on the costs
of QALYs gained from aspirin treatments of mild
headaches.

This is very important because we expect an enlarge-
ment of the competitive segment in the pharmaceutical
industry. With more and better pharmacological costs
and economicinformation on the part of doctors: greater
market share for generics: therapeutic substitution: and
incentives to buy and spend economically competition is
now a distinctive feature of the pharmaceutical industry =
atleastinsome countries.

But in the case of new pharmaceutical products
covered by patents and in other segments where market
forces do not or cannot work. economic evaluation is
likely to become more important in the process of
determining prices.

If cconomic evaluation shows a medicine to have
superior relative value compared to alternative treat-
ments. consumers and health authorities will be willing to
pay a price superior to its competitors.

If the resultsare the opposite, then the medicine should
be priced at a lower, more competitive level.

Even when there are no alternative treatments to be
compared with directly, cost-utility analysisis interesting
for the purpose of determining prices. because we can
use.asareference. the costper QALY gainedindifferent
health-care interventions, and therefore illuminate the
decision process towards a higher or lower price.

In these conditions. companies can demonstrate a
reasonable cost per QALY gained., and consumers and
health authorities will be more willing to pay the price
currently included in the calculation.

Butstill. in this case it would be sensible for consumers
and health authorities to continue to ask if this price is
commensurate with the competitive supply cost of the
drug. and if it carries reasonable benefits. including the

necessary rewards for R&D of drugs.
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Economic evaluation and technology assessment

Due to the complexities of new medical technologies.
agencies or groups specialised in the assessment of its
advantages and drawbacks are being established. In the
JS the National Center for Health Care Technology
performed this function for a few years. Now there is the
Council of Health Care Technology at the Institute of
Medicine.

Inmy opinion these kind of institutions. whether public
or private but with a broad commitment to the evaluation
of new health technologies. are a good setting for the
economic evaluation of drugs. They can help regulatory
authorities with the necessary assistance if they need this
sortof analysis.

CONCLUSIONS

® [conomic evaluation methods tend to integrate the
different parties with an interestin health care.

® Economic evaluation methods may contribute to
smooth negotiations aimed at the allocation of re-
sources in the health system.

® Economic evaluation methods should not be made a
legal requirement for regulatory decisions.

® [“conomic evaluation methods are not umbrellas to
cover high prices. but analytical tools to arrive at
pricing decisions.
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