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Oestrogen receptors and breast cancer

1t is time for individualised treatment based on oestrogen receptor status

reast cancer is marked by great clinical and bio-

logical diversity. Some women can be cured,

while others die rapidly over just a few months.
Systemic treatments can have gratifying and possibly
curative effects for some, while for others they add only
misery and financial hardship. Given this great hetero-
geneity, are women with breast cancer best served by
therapeutic approaches emphasising homogeneity or
ones that reflect the variability of the disease in
individual choices of treatment? A case in point is the
use of oestrogen receptor status in making decisions
about endocrine therapy.

Oestrogen receptors are required for oestrogen
stimulated growth and proliferation of breast cancer.
They are found to some degree in 50-80% of breast
tumours. Endocrine treatments are designed to
antagonise the effects of oestrogen. Oophorectomy,
luteinising hormone releasing hormone agonists, and
aromatase inhibition all reduce the level of oestrogen,
while antioestrogens such as tamoxifen competitively
block binding of oestrogen to receptors and thus
antagonise transcriptional activation of genes required
for tumour growth.

Twenty five years ago it was first hypothesised that
the response to such endocrine treatments would
depend on the presence of oestrogen receptors in the
tumours. And indeed, 50-60% of receptor positive
metastatic tumours do respond.' For tumours that test
negative for oestrogen and progesterone receptors, the
response rate (in terms of tumour size reduction or
prolonged stability) is less than 5%." However, when
less stringent cut off points are selected for defining
receptor negativity, response rates increase, since even
tumours with very low receptor positivity (between 4
and 10 fmol/mg protein) show a 20-30% response to
treatment.’

Similarly, in the context of adjuvant endocrine
treatment, oestrogen receptor status predicts the
benefit of tamoxifen in preventing or delaying
recurrence. In a meta-analysis of trials of adjuvant
treatment there seemed to be a small benefit even in
tumours with low concentrations of oestrogen
receptors, but this was with a relatively high cut off
point of 10 fmol/mg* This group would include
women whose tumours had low concentrations of oes-
trogen receptors as well as those with receptor negative
tumours, so that it is not surprising that there was some
benefit. Similarly, our group recently found that if
tumours contained even 1% of receptor positive cells
by immunohistochemistry, there was evidence of

BMJ VOLUME 314 28 JUNE 1997

significant benefit from adjuvant endocrine treatment.”
Individual trials using more stringent cut off points,
such as a Swedish trial,’ find no benefit from adjuvant
tamoxifen treatment in receptor negative tumours.

The apparent benefits of endocrine treatment in
some “receptor negative” tumours have contributed to
suggestions that all patients should receive tamoxifen
independent of their oestrogen receptor status. But
these apparent benefits depend to a considerable extent
on the cut off point that was used. If cut off points are
very low, then this suggestion would mean that 19
patients with receptor negative tumours would have to
receive ineffective treatment for each one who benefits.

It could also be argued that tamoxifen should be
given to all patients, including those with receptor nega-
tive tumours, because it has other benefits besides
decreasing recurrence. These benefits might include
decreasing the incidence of contralateral breast cancer,’
slowing postmenopausal bone loss,” and improving the
blood lipid profile.® However, none of these potential
benefits has much relevance to a woman with metastatic
disease, and even a low level of side effects can erode or
obliterate small benefits. Tamoxifen is generally well tol-
erated but is not completely without problems. Women
receiving adjuvant tamoxifen treatment have an
apparent increased risk of deep venous thromboses and
pulmonary emboli of 1-2 patients/1000/year’ and a
probable increased risk of endometrial cancer of about
one patient/1000/year.” Whether this is worth a
decrease of two to three breast cancers per 1000 per
year is debatable.

It has also been argued that determining oestrogen
receptor status is too complicated for routine practice.
There are, indeed, many assay methods available, but
all clinically practical methods are based either on
competitive binding of a labelled ligand or on the rec-
ognition of receptor protein by specific antibodies."
The prototype ligand binding method is the dextran
coated charcoal assay, in which radiolabelled oestradiol
is allowed to bind to the receptor in a tumour cytosol
and the amount bound is expressed in fmol/mg total
cytosol protein. Antibody recognition of oestrogen
receptors is most often assessed by immunohistochem-
istry, in which a histological section is stained by an
antibody specifically directed against unique receptor
epitopes and the percentage of cells with stained nuclei
is recorded. The main advantages of the newer immu-
nohistochemical method are that only tumour cells are
assessed, so that results are not diluted by non-tumour
tissue, and that it can be performed inexpensively on
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routine permanent sections with no particularly
specialised equipment. Furthermore, simple immuno-
histochemistry seems to be at least as good as the
ligand binding assay in predicting a better outcome for
receptor positive tumours.’

A final point is that the economics of the
indiscriminate use of tamoxifen are not favourable. In
the United States a five year course of adjuvant
tamoxifen costs about $4000 for the drug alone. To
treat 100 patients for five years would therefore cost
$400 000. The cost of immunohistochemical testing
for oestrogen and progesterone receptors is between
$50 and $100, so that testing 100 patients would cost at
most $10 000. If 20% of these patients had tumours
that were negative for both types of receptor and were
not given tamoxifen, $80 000 would be saved, eight
times the amount spent on the screening test. Though
the cost of tamoxifen in Britain might be substantially
less, the difference is unlikely to be enough to alter the
balance of this financial equation. Thus, if screening for
oestrogen and progesterone receptors could identify
patients who have little or no chance of responding to
tamoxifen, this would save resources and spare patients
the morbidity of unnecessary treatment.

In summary, determining oestrogen and progester-
one receptor status is easy and inexpensive, particularly
by means of immunohistochemistry. When the cut off
point is stringently set low and the assay is of high qual-
ity, patients with oestrogen and progesterone receptor
negative tumours will experience little, if any, benefit
from tamoxifen, especially as an adjuvant treatment. For
metastatic disease, treating oestrogen receptor negative
tumours with tamoxifen simply delays the institution of
more appropriate treatment and increases the probabil-
ity of patients experiencing tumour related side effects
while waiting for a response that seldom occurs. Itis time

to move towards individualised management for women
with breast cancer, making treatment more effective,
timely, and cost efficient.

Richard M Elledge Assistant professor
C Kent Osborne Professor

Division of Medical Oncology and Radiation Oncology, University of
Texas Health Science Center, San Antonio, TX 78284-7884, USA
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Reforming the New Zealand health reforms

Big bang gives way to incrementalism as competition is abandoned

n common with several other countries, New

Zealand has embarked on a far reaching

programme of market oriented reforms in recent
years. These reforms involved separating purchaser
and provider responsibilities and using contracts and
competition in an attempt to increase efficiency and
enhance services’ responsiveness. The former National
government used its parliamentary majority to push
these changes through quickly, starting in 1993. The
big bang that resulted sent out a series of shock waves,
and the effects continue to be felt.

As Hornblow notes in this week’s BMJ (p 1892),'
although the reforms have brought some benefits,
overall they have failed to produce the improvements
in performance that were anticipated. Furthermore,
there have been several adverse consequences that
have provoked opposition to the direction of change.
Notwithstanding the argument that over a longer
period the reforms might have worked as intended,’
steps have been taken to address the problems that
have arisen and to put in place new policies.
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The election of a coalition government last
autumn, bringing together the National party and New
Zealand First, has already resulted in a commitment to
abandon competition in favour of collaboration. The
new government’s statement on health policy includes
a promise to replace commercial objectives with prin-
ciples of public service while seeking to make the
health service businesslike.” Although the separation of
purchaser and provider responsibilities is to be
retained, the four regional health authorities are to be
replaced by a central funding body. In parallel the
crown health enterprises, which manage services, will
be superseded by regional hospital and community
services agencies. One of the objectives of these
changes is to limit bureaucracy and reduce transaction
costs.

Governing through coalitions is new to New
Zealand, and the statement on health policy reflects the
inevitable compromises involved in such arrange-
ments. It is also open to alternative interpretations,
ranging from “business as usual™ to a complete about
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face. What does seem clear is that big bang reform has
given way to incrementalism. With the general
direction of policy having been set, the government
has announced that the planned changes will be intro-
duced gradually over time in order to minimise disrup-
tion. This reflects concern at reorganisation fatigue
among health service staff as well as the rethinking that
has occurred among politicians.

Alongside incrementalism there is a heavy dose of
pragmatism in the government’s plans. Having turned
its back on competition, the coalition has stressed the
need to focus on achieving health outcomes and
improving the health status of the population;
strengthening children’s services, mental health serv-
ices, and health services for Maori; and developing an
approach based on family health teams for delivering
some primary care services. The importance of
integrated care is being emphasised as both politicians
and health professionals recognise the need for team
working and coordination of delivery of services after a
period in which competition has militated against such
an approach. This includes the further development of
networks of general practitioners that have taken
responsibility for budgets for some services (p 1890),”
although any extension of this scheme will have to be
approved by the health minister.

The experience of New Zealand is instructive for
what it tells us about the path that lies ahead for other
countries that have flirted with healthcare markets and
are now having second thoughts. The United
Kingdom, Sweden, and the Netherlands have all
pursued changes similar to those initiated in New Zea-
land in 1993, and in each case the changes have been
modified, often quite substantially. To this extent, the
vogue for competition seems to have passed, and
healthcare reform is entering a new phase. As this hap-
pens, not only is the content of the agenda for health
policy changing but there are also signs of greater
humility on the part of politicians about their ability to
improve performance. The conviction that policy
objectives can be better achieved by turning existing
systems upside down has given way to a more sober
appreciation of the limits of political action. Further
changes are planned, but more in the spirit of tackling
key problems and working with professionals and
managers on possible solutions rather than imposing
radical reforms across the board.

The key challenge in all of these systems is that of
funding and rationing the health service. The work

done in New Zealand by the National Health
Committee may have disappointed some by failing to
define the core services to be funded, but, through the
programmes to develop guidelines for service provi-
sion and priority criteria for waiting lists, it has
indicated an alternative approach.® And by making a
clear commitment to increase public spending on
health care, the coalition government has recognised
the concerns of healthcare professionals and the pub-
lic about the pressures under which services are work-
ing. The impact of the National Health Committee’s
work remains uncertain and could yet rebound on
politicians by increasing the pressure to allocate yet
more resources to health care, but at least a start has
been made in tackling the challenge of rationing.

The honesty with which these issues are debated,
and the willingness of the health ministry to discuss the
difficulties of priority setting openly, holds lessons for
other countries. Not least, politicians must acknowl-
edge that “rationing in any health system .. is
inevitable™ and face up to the consequences. This
includes thinking about the role of private funding in
support of public funding, given the difficulties of
increasing public resources for health care in a climate
of constraints on public spending and resistance to
increased taxes. In the UK, the decision of the new
Labour government to initiate a comprehensive review
of public expenditure has started this process. In the
next phase of healthcare reform the litmus test for
politicians in all countries is their willingness to lead
this debate and to share with the public the dilemmas
of setting priorities as the gap between demand and
supply widens.
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Vitamin E and cardiovascular protection in diabetes

Antioxidants may offer particular advantage in this high risk group

theromatous vascular disease is responsible for

70% of deaths in patients with diabetes and a

twofold to fourfold excess mortality in those

with impaired glucose tolerance.' Although diabetes is
an independent risk factor for cardiovascular disease,
some excess risk may also be related to the association
of diabetes with other risk factors, including hyperlipi-
daemia and hypertension in the “metabolic syndrome.”
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However, treating these risk factors is unlikely to have
a major impact on cardiovascular complications
associated with diabetes.” New approaches to reducing
cardiovascular risk in diabetes need to be assessed.
Increased awareness of the role of oxidative stress
in the pathogenesis of atheroma’ has opened new
avenues for research. One peroxidation product,
oxidised low density lipoprotein (ox-LDL), damages
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the vascular endothelium and is potently atherogenic.
It impairs endothelium dependent relaxation, which is
mediated by nitric oxide, an endogenous vasodilator
with antiatherogenic properties. Impaired endothe-
lium dependent relaxation may be a surrogate marker
of later atherosclerosis, and may precede the formation
of fatty streaks, the macroscopic precursors of more
advanced atherosclerotic lesions.*

Endothelial dysfunction and increased concentra-
tions of oxidised low density lipoprotein were initially
demonstrated in subjects with hypertension and
hypercholesterolaemia, and have now been shown in
people with diabetes” Vitamin E is lipophilic and,
when incorporated into the low density lipoprotein
particle, inhibits its oxidation. Since vitamin E concen-
trations are reduced in some patients with diabetes and
oxidative stress is enhanced,’ dietary supplementation
with vitamin E is a logical approach to reducing the
incidence of atheromatous vascular complications
associated with diabetes.

Two recent studies have addressed the issue of vita-
min E supplementation in the secondary prevention of
coronary heart disease. In an uncontrolled trial Hodis
et al showed that oral supplements of at least 100 IU a
day of vitamin E reduced progression of coronary
atheroma in patients taking cholesterol lowering treat-
ment.” Most recently, the Cambridge heart antioxidant
study (CHAOS) showed a 77% reduction in non-fatal
myocardial infarction in patients with angiographically
proved coronary heart disease who took 400 or 800 TU
of vitamin E daily’ The study included few patients
with diabetes, and it is not possible to ascertain
whether this subgroup would have benefited more
than non-diabetic patients from antioxidant treatment.

Several lines of evidence suggest the potential ben-
efits of vitamin E in diabetes. Firstly, the low density
lipoprotein of individuals with non-insulin or insulin
dependent diabetes causes accumulation of cholesterol
in cultured human intimal aortic cells.” This low
density lipoprotein is structurally different from that of
healthy volunteers and contains a small, dense fraction
that is easily oxidised.” Whether this is due to
non-enzymatic glycosylation of lipoproteins, lipid con-
tent, or other changes within or outside the low density
lipoprotein particle is uncertain. What is certain is that
oral supplementation with vitamin E delays the oxida-
tion of all low density lipoprotein subfractions in
response to oxidative stress."

Secondly, recent work has shown that supplemen-
tation with oral vitamin E prevents abnormalities of
endothelium dependent relaxation of the aorta and
coronary arteries in rats rendered diabetic by
streptozotocin.” The mechanism of endothelial dys-
function associated with diabetes is incompletely
understood but may involve decreased production or
increased inactivation of endothelium derived nitric
oxide. Oxidised low density lipoprotein down regulates
production of nitric oxide' and may also interact with
nitric oxide to reduce its bioavailability. Vitamin E may
thus enhance release of nitric oxide and inhibit its
breakdown, leading to greater bioavailability and
improved endothelial function.

Thirdly, insulin resistance and hypertension are
potent risk factors for the development of cardiovas-
cular disease. Chronic administration of vitamin E
improves insulin sensitivity,” and injection of vitamin
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C, thiopronine, or glutathione—all antioxidants—will
acutely reduce blood pressure in individuals with
diabetes," possibly by increasing availability of
endothelium derived nitric oxide. Furthermore, the
new insulin sensitising drug, troglitazone, contains the
vitamin E moiety and, in addition to improving insulin
resistance, has been shown to lower blood pressure in
normotensive, glucose intolerant subjects."

The relation between endothelial dysfunction and
atherogenesis remains unclear. Oxidised low density
lipoprotein may be a common factor in the
development of atheroma in hypertension, hypercho-
lesterolaemia, and diabetes. Antioxidant treatment
offers potential benefits, and the case for further
examination of the relation between antioxidants and
vascular disease in the general population has been
made. Current evidence is insufficient to recommend
intervention trials targeted at subjects with diabetes.
However, they should be actively recruited into future
studies examining the relation between atheroma, oxi-
dative stress, and antioxidants, as vitamin E may offer
particular advantage to this group at high risk of
cardiovascular disease.
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HIV associated tuberculosis

A barometer for wider tuberculosis control and prevention

eople who are infected with HIV are at an

increased risk of contracting tuberculosis. The

WHO estimates that just over 20 million people
are currently infected with HIV and of these 6 million
are co-infected with Mycobacterium tuberculosis. World-
wide there has been a resurgence of tuberculosis,
mainly in developing countries but also in the United
States and Europe. Between 1987 and 1993 tuberculo-
sis rates increased by 35.5% in London (with the
increase most notable in inner London) compared
with 15% in England and Wales as a whole.' * However,
it is unclear to what extent the prevalence of HIV asso-
ciated tuberculosis has increased in the capital, largely
because notification of tuberculosis in the HIV infected
population is unreliable and probably underestimates
the problem.’ Nosocomial spread has occurred in sev-
eral specialist HIV centres in Britain and elsewhere,
and drug (and multidrug) resistance is a growing prob-
lem."* Because of the shortened incubation period for
tuberculosis, HIV infection highlights weaknesses in
tuberculosis control programmes.

Recent data from London have shown that HIV
infected patients originating from Africa are at increased
risk of developing tuberculosis, yet they are rarely
offered preventive treatment’ Furthermore, these
patients may be unaware of their HIV status at presenta-
tion.”” Notification rates in black Africans have more
than doubled recently, from 60.4/100 000 in 1988 to
135.2/100 000 in 1993. In contrast, rates have fallen in
West Indians, people from the Indian subcontinent, and
white people (] Watson, personal communication). With
the high prevalence of HIV infection in parts of Africa
and the global spread of HIV to other areas endemic for
tuberculosis, tuberculosis clinics should be encouraged
to increase testing for HIV.®

In New York City the prevalence of tuberculosis is
four times the American national rate, with nosocomial
spread and multidrug resistant tuberculosis (that is,
tuberculosis resistant to isoniazid and rifampicin with
or without resistance to other antimicrobials) reaching
a peak in the early 1990s. Enhanced infection control
programmes in institutions (along with directly
observed therapy) have contributed substantially to the
more recent rate reductions.” Microbial typing by
restriction fragment length polymorphism can
improve the detection of nosocomial spread and help
detect clusters in the community.”” However, there is
now greater possibility of litigation if procedures for
infection control are not followed. Recent British
recommendations encouraging a coordinated local
approach are welcome but will need significant
additional resources if they are to be adopted."

Until recently, Britain has experienced only low
levels of drug resistant tuberculosis. Between 1982 and
1991 only 0.6% of primary isolates were resistant to
isoniazid and rifampicin."” Provisional figures for 1994
in London, however, show 2.8% of isolates from north
Thames and 1.4% of isolates from south Thames
region are multidrug resistant.” Recent evidence
suggests the risk of drug resistance and, in particular,
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multidrug resistance is significantly greater in the HIV
infected population, particularly among those who
have been treated for tuberculosis before.*

Directly observed therapy for tuberculosis reduces
the prevalence of acquired drug resistance, relapse, and,
perhaps in the long term, primary drug resistance.” In
Britain, as in the United States, it is recommended for
“non-compliant patients, and those likely to be
non-compliant”"* However, compliance with antituber-
culous treatment is notoriously unpredictable. In Britain
there is a national shortage of clinical nurse specialists in
tuberculosis, and district nurses may be unwilling or
unable to take on this service. As a result, directly
observed therapy cannot be implemented effectively.

HIV associated tuberculosis is a barometer for
tuberculosis control. Efforts should be concentrated on
early identification of patients with infectious tubercu-
losis, early initiation of effective treatment, and effective
screening of patients with tuberculosis for HIV and
vice versa. Improved control of tuberculosis in this
group and in the population as a whole will depend on
improved facilities for isolating patients with infectious
tuberculosis and wider use of directly observed
therapy. Additional resources and funding are needed.
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Devolution and the Scottish NHS

Scotland’s needs may be better addressed after devolution

is in that respect comparable to an English

health region. Thereafter, similarities fade.
Responsibilities for the NHS in Scotland lie, not with a
regional authority, but directly with a Scottish Office
minister and his civil servants in St Andrew’s House,
Edinburgh. Per capita spending on health is higher in
Scotland than in England, yet many health indicators
remain obstinately worse. And even the history of the
NHS in Scotland is different; a separate piece of
legislation—the National Health Service (Scotland) Act
1947—established different procedures for appointing
consultants and greater participation by universities in
the running of the service, and sought to ensure that
“the special virtues of the Highlands and Islands Medi-
cal Service would be protected and extended to the
nation as a whole.”!

More recent reforms, seen as driven by the
problems and politics of England, have been generally
less admired. Market led and quango based solutions,
at odds with a social and political culture more left
leaning and less deferential than that south of the bor-
der, were never convincing. The new British govern-
ment’s commitment to replace competition with
collaboration, reduce the number of NHS trusts, and
end general practitioner fundholding has therefore
been generally welcomed in Scotland.

Yet that may prove to be just the beginning. A bill
about to go before parliament will almost certainly
lead to a referendum this autumn on devolution for
Scotland. With Scottish public opinion running at
around three to one in favour of a Scottish parliament
and two to one in favour of that body having powers to
vary levels of taxation,” the likelihood is that substantial
responsibilities for the Scottish health service will,
within a few years, fall to ministers accountable to
members of a Scottish parliament gathered in a former
school assembly hall in Edinburgh.

Only slowly are the possibilities thus raised being
recognised by health professionals and others in Scot-
land. In February a one day conference—“Health and a
Scottish Parliament”—concluded that “The establish-
ment of a Scottish parliament with broad and account-
able responsibilities for health service provision in
Scotland may offer a unique opportunity to look afresh
at the healthcare needs of the people of Scotland and
to refashion services to meet these needs.” The confer-
ence recognised the multifactorial nature of much of
Scotland’s ill health and acknowledged the need for
multi-agency solutions incorporating matters of hous-
ing, employment, transport, and education policy as
well as simply those of health. The conference recom-
mended a public health ministry with responsibilities
for monitoring key local and national indicators of
health and for transdepartmental coordination of
health related policies.

S cotland, with a population of five million people,
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As elsewhere in the United Kingdom, there are
concerns about how to maintain access to the best of
acute medical care when the efficient and safe delivery
of that care dictates that it be concentrated at fewer and
fewer sites. Competing trusts under the loose strategic
tutelage of enfeebled health boards have conspicu-
ously failed to address this issue. If a national strategy
for tiered services—national, regional, and local—can
be agreed Scotland, with good internal communica-
tions and the great majority of its population within
two hours’ travelling time of the two main centres, can
do better as a nation than as an agglomeration of
boards and trusts.

Scotland has several advantages on which post-
devolution developments in health care might build.
The problem of the quangocracy has already been
addressed by the Scottish Office Health Appointments
Advisory Committee, which pioneered a new and
independent system of appointments to public bodies:
transparent, based on merit, and commended by the
Nolan committee (the government’s committee on
standards in public life) in its first report. There is not
much in the way of private practice, little metropolitan
dominance, and precious little regional alienation.

At a time of great political fluidity, doctors can and
should lead a debate on Scotland’s health care that
welcomes also politicians, managers, other health pro-
fessionals, and, above all, the Scottish public. In
November a symposium sponsored by the three
colleges will address the public health and organisa-
tional opportunities that devolution might raise for the
NHS in Scotland. Rationalisation of acute services
within a national strategy may be one obvious
recommendation; and the colleges themselves might
consider the formation of a national academy of medi-
cine that still preserved individual identities and their
valued links with London.

The prospects are perhaps as vivifying as those of
1948, but the ultimate test of any post-devolution
settlement is a long term one: the improvement of the
health of the people of Scotland. And if at some future
date regional autonomy in England offers similar
opportunities in Yorkshire, the midlands, the south
west, etc, instruction may be available from our
achievements—and from our mistakes.
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