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New drug treatment for Alzheimer’s disease: lessons for
healthcare policy
David Melzer

The launch of donepezil (Aricept), a specific treatment
for patients with mild or moderate Alzheimer’s disease,
attracted intense interest. Clinicians and others were
quoted in the media as being optimistic about the
drug’s effectiveness, but concerned that NHS funding
would be withheld or uneven. However, reaching con-
sensus on the clinical rather than statistical importance
of this drug requires open debate, given the relatively
small effect sizes and uncertainty over side effects in
typical patients. Debate has been hampered because
publication of the full results of the main clinical trials
has been delayed. This episode highlights several issues
of general policy importance that must be resolved if
access to the information needed for clinical and other
decision making is to be improved.

The launch of donepezil—perceptions
and reality
Alzheimer’s disease is a common and devastating con-
dition, and the launch of a specific treatment naturally
attracted intense interest. The new drug, donepezil
(Aricept), an anticholinesterase agent, was licensed in
the United States in December 1996, with reports that
it had produced “highly significant improvements in
cognitive and clinical global assessments” in ran-
domised trials lasting 30 weeks and had increased the
proportion of “treatment successes” by 245%.1

The drug’s launch three months later in the United
Kingdom was greeted with optimism. The lay press
quoted eminent clinicians as saying that donepezil
“marks a sea change” in management of dementia,2

that it should be seen as “a way to alleviate the burden
of a terrible disease,” and that it would “give hope to
many people and their carers.”3 Several clinicians
voiced fears about funding, including a comment that
“we must make sure health authorities do not try to
hold back.”2 One respected journalist even suggested
that inability to fund treatments like donepezil could
result in a mass move of all but the poor into private
medical care, killing off the NHS.4

Closer to the NHS, the Health Services Journal
quoted a professor as saying that using donepezil
would reduce care costs, because it would halve the
incidence of Alzheimer’s disease.5 The journal also
reported that the NHS Confederation (representing
trusts and health authorities) welcomed the drug and

called for government funding to pay for it. A spokes-
person argued that as the drug would mainly bring
savings in social care, the estimated annual cost of
£200 million could be switched from health to social
services budgets. It was largely left to the Alzheimer’s
Disease Society to introduce a note of caution into
many of the reports by complaining of the unhelpful
leaks about donepezil before its launch and suggesting
that the drug was likely to play a modest role.6

The little information available from the clinical
trials suggests that the Alzheimer’s Disease Society’s
caution may have been wise. According to the study’s
own clinicians, the additional treatment responses in
the highly selected study group were predominantly of
minimal clinical importance (see below). This mis-
match between perceived benefits and the study data,
together with the barriers to obtaining information,
raises policy concerns of general importance in health
care. These concerns fall into four main categories—

Summary points

Licensing trials on highly selected patients may
provide insufficient information on which to base
clinical decisions, especially where effect sizes are
small and comorbidity is common

All trial evidence should be published before new
drugs are marketed, and medical journals should
not carry advertisements referring to unpublished
data

Communication of benefits and risks should
emphasise clinical effect sizes rather than
statistical significance

Claims about effects on populations or services
should be based on evidence

Secrecy surrounding licensing should be ended
and data from trials should be available for
independent analysis

Overvaluation of new technology could threaten
funding for vital but more mundane care
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namely, the usefulness of the trials required for licens-
ing, the publication of evidence, the communication of
overall benefits to individuals, and the assessment of
the impact on the population.

Policy concerns
Trials and the evidence of effect size
Clinical trials for drug licensing are designed to estab-
lish the efficacy and safety of new compounds. In the
case of Alzheimer’s disease, the United States Food and
Drug Administration set specific requirements for
trials, including the need for appropriate measures of
outcome.7 8 The agency, recognising that changes in
psychometric test results alone might be trivial,
proposed that clinically useful effects should also be
determined by clinical assessment.

Clinical assessment
For people with Alzheimer’s disease and their carers,
benefits will depend on improvements in everyday
functioning and quality of life.9 Changes in the capa-
city to perform activities of daily living were not
considered crucial by American standards, although
European draft criteria do include these. As yet, no
claims have been made that donepezil changes the
outcome of any of these measures, although relevant
data were collected. Therefore, the only available
assessment of the drug’s clinical benefits, other than
the cognitive test scores, is the clinician’s ratings.

The scale used for clinical assessment was the clini-
cians’ interview based impression of change (“plus”
version; CIBIC-plus), “a semi-structured instrument,
examining general, cognitive and behavioural func-
tioning and activities of daily living, rated by a study
clinician based upon his/her observations at an inter-
view with the patient, in combination with information
supplied by a caregiver.”10 The seven point scale is
ordinal, but the ratings are: marked, moderate, minimal
or no change for improvement or deterioration, and it
would be absurd to suggest that the notional rating of
3 for marked improvement implies a proportionate
change from the 2 for moderate improvement. Despite
this, so called statistically significant mean changes in
this score (of 0.35 for a 5 mg dose compared with
placebo at 24 weeks) have been widely quoted in
promotional literature.

Benefits
The American prescribing information leaflet provides
the only published breakdown of the CIBIC-plus
results.10 After 12 weeks of treatment (trial A301), the
progressive decline in cognition in the placebo group
was small and virtually the full effect of the drug (a
mean gain of under 3.2 on the 70 point cognitive sub-
scale of the Alzheimer’s disease assessment scale)
should have been evident as clinical improvement.
Reading from the published histogram, for every
hundred patients treated with the 5 mg dose of
donepezil for this period, five additional patients

showed non-minimal improvements and two avoided
non-minimal decline. Results in the group taking the
10 mg dose were similar; here an additional 7.5
showed non-minimal changes. All other changes were
rated by trial clinicians as of minimal clinical
importance. Put in this way, the benefits of donepezil
seem to be of a different order from those implied in
the promotional literature, as letters to this journal
have pointed out.11 12

Side effects
If the benefits seem smaller than claimed, what of the
side effects? The American prescribing leaflet proves
helpful again: the side effect events cited “reflect
experience gained under closely monitored conditions
of clinical trials in a highly selected patient population.
In actual clinical practice or in other clinical trials, these
frequency estimates may not apply.”10 Given the
modest benefits, the frequency and seriousness of side
effects in typical patients with mild or moderate
Alzheimer’s disease is clearly crucial to a doctor’s
assessment of the balance of risk and benefit in
individual patients. Alas, few relevant trial data are
available to help. This lack of appropriate information
from trials designed for drug licensing is, of course, a
widespread problem and not unique to donepezil.13

Presentation of the information
If a drug has modest effects and uncertain side effects
in ordinary patients, the clinicians, patients, carers, and
those providing funding will be required to make com-
plex judgements on how the drug should be used.
Unfortunately, nine months after launch the main
clinical trials referred to in promotional leaflets still
had not been published. It is worrying to note that in
the United Kingdom the official summary of product
characteristics offers no comment on benefits other
than that the “tablets are indicated in the treatment of
mild or moderate Alzheimer’s disease.” No information
is available from the United Kingdom Medicines Con-
trol Agency, which currently works in secret (although
limited information would have been released if Euro-
pean licensing procedures had been followed). The
only systematic report of the outcome of the main
trials is, as mentioned, in summary form in the Ameri-
can leaflet, which has not been distributed in the
United Kingdom.

Since the launch of donepezil, however, the two
companies involved have offered doctors a journal arti-
cle covering a preliminary trial; conference abstracts;
promotional publications, including selected results
from unpublished trials; and ball point pens marked
with the drug’s commercial name. In addition, advertise-
ments have been published in respected journals,
including the BMJ, citing unpublished “data on file.” The
promotional pack contained no information on
exclusions from the trials and reported outcomes
concentrated on “statistically significant” mean changes
in cognitive scores and clinician ratings. Failure to detect
changes on other measures was not mentioned.

“Lack of appropriate information from
trials designed for drug licensing is . . .
not unique to donepezil”

“People with dementia are directly
affected by any switch in spending from
supportive care to new drugs”
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Response to the marketing campaign
The lack of information with which to interpret trial
results would not have been damaging if the press,
statutory bodies, health professionals, and those
marketing the drug had waited until this was available.
Lack of published information proved no bar to
welcoming donepezil. For example, an editorial in the
BMJ,9 while mentioning that effect sizes were modest,
identified the main issues as ethical or relating to the
need for equitable funding. In an impassioned debate
on prescribing donepezil, the 1997 conference of the
old age section of the Royal College of Psychiatrists
was told that the time had come for psychogeriatri-
cians to abandon their former approaches and become
neuropsychiatrists, passing the caring roles to others.
The motion in favour of prescribing the compound
was carried by a large majority.

Population impact
Assessing the population impact of a new technology
is complex, and far more information about the
benefits and risks of this drug in ordinary patients is
needed before responsible estimates can be made.14

Claims of reduced rates of admission to institutions are
highly speculative. Given that needs for institutional
care are influenced by many factors, a randomised
controlled trial in typical patients and circumstances
would be the only way of determining whether the
modest net effects reported for donepezil would result
in savings in the costs of care.15

Policy implications
New technology and population aging are the two
main determinants of rising healthcare costs, and the
unwillingness of most governments to increase
funding has resulted in restrictions in access to care. In
the United Kingdom, access to support services in the
community has reduced,16 and the right to free nursing
care in institutional settings, a core principle at the
founding of the NHS, was withdrawn during the past
decade.17 Since over 80% of those in nursing homes
have dementia, this group of patients is directly
affected by any switch in spending from supportive
care to new drugs.18 Inflated optimism in assessing new
drugs for elderly people could thus have negative prac-
tical consequences for the very people the drugs are
designed to assist.

What can be done?
Among those formulating health care policy, consen-
sus already exists that the evaluation of new healthcare
technologies must be improved. However, much of the
effort thus far has concentrated on including cost
effectiveness studies in drug trials. This has met with
little success, partly because of the technical problems
involved.19 The experience with donepezil suggests that
more basic issues have not yet been resolved. Action
within the current regulations is feasible and should
include a requirement to conduct trials on patients
who are representative of those for whom the drug will
be licensed and marketed, a duty to publish full trial
results before marketing drugs, and a duty to ensure
adequate presentation of data so that prescribing doc-
tors can judge the size of clinical benefits and risks. In

addition, medical journals should not carry advertise-
ments that refer to data outside the public domain.
Given the need for meta-analysis and the existence of
at least one example of serious misuse of study data by
commercial interests, a further step might involve
establishing a right of independent access, analysis, and
publication of the raw data from trials of marketed
drugs.20 Dealing with more fundamental issues, such as
the need for cost effectiveness information and the lack
of a level playing field in research funding for
non-patentable interventions, will require more radical
moves.

Conclusions
Assessing the clinical importance rather than the
statistical significance of interventions involves difficult
judgments by clinicians, patients, carers, and those
funding health care. Examination and debate of the
relevant data are a prerequisite of adequate decision
making, but the launch of donepezil has illustrated a
number of shortcomings in current arrangements.
Improving access to relevant data on the size of net
benefits in patients representative of those for whom
the drug is marketed should be the immediate priority
in attempts to improve regulation of new technologies.
In addition, clinicians, health care organisations, and
learned journals should be cautious in their promotion
of new technologies before open scientific examin-
ation of full study data has been carried out.
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Should measles be eradicated?
F T Cutts, R Steinglass

Before measles vaccine was introduced, around 5.7
million people worldwide died each year of measles; by
1995 this total had fallen by 88%.1 In Latin America,
measles incidence and mortality fell by 99% after
vaccination was introduced. As a result, an inter-
national meeting in July 1996 recommended a global
programme of measles eradication by a target date
between 2005 and 2010.2 We discuss whether such a
goal is feasible and appropriate.

Case for eradicating measles
Reducing mortality due to measles is a public health pri-
ority in developing countries. Measles eradication—
defined as the interruption in the transmission of
measles globally so that vaccination can be stopped—is
possible theoretically because no animal reservoir is
known to exist and measles vaccine is highly effective.2 3

Eradication of the measles virus would obviate the need
for the continuous monitoring of changes in measles
epidemiology (and responses to this) induced by
measles vaccination.4 5 These epidemiological changes
include a shift in the age distribution of measles towards
older children and adults6 7; the occurrence of “post
honeymoon” outbreaks, when numbers of susceptible
people grow over years of moderate vaccination
coverage until their total surpasses the epidemic thresh-
old5 6 8; and the fact that babies born to mothers whose
immunity is not natural but induced by vaccine have a
shorter period of passive protection.5 9

Do we need to know more?
The World Health Organisation recommends that
countries aiming to eliminate measles adopt the strat-
egy used in Latin America of an initial catch-up
campaign, with high coverage of routine infant
vaccination, intensive surveillance, and periodic follow
up campaigns.2 10 However, questions remain on which
age range to vaccinate in campaigns, maintaining safe
injection practices, and the feasibility and cost of
achieving high enough coverage in the poorest
countries. Cost-benefit analyses need to compare pro-
grammes that aim to eradicate measles and those
whose aim is control. Furthermore, the effects on social
development in poor countries of diverting resources
to a measles eradication programme must be assessed.

Age range
What age range should be included in catch-up
campaigns? In Latin America, the age group 1-14 years
was selected because catch-up campaigns were being
carried out about 15 years after large scale vaccination
programmes had begun, and disease surveillance
showed few cases of measles in older people.10 In many
countries, measles surveillance is not good enough to
inform decisions on which age group to vaccinate. In
countries where vaccination coverage is low and the
incidence of measles is high, school children are likely
to have natural immunity, and targeting an age range

narrower than 1-15 years might be as effective and less
costly. Conversely, in sparsely populated areas such as
the Sahel in west Africa, many adults may be suscepti-
ble, and vaccinating a wider age range may be
appropriate.11 Without adequate geographical data on
trends in susceptibility to measles, predicting the cost
effectiveness of simply adopting the age range used in
Latin America is difficult.

Safe injection practices
Can safe injection practices be guaranteed if widespread
campaigns are conducted now? In 1994, the WHO
reported that up to a third of immunisation injections in
four of its six regions were unsterile, carrying the risk of
iatrogenic infections, including fatal septicaemia, and
transmission of bloodborne pathogens.12 Technological
developments, such as autodestruct syringes, that make
injections safer are costly, and proper collection and
destruction of used needles is difficult.13 Alternative
methods of vaccine administration, including improved
jet injectors and delivery via aerosol or intranasal routes,
are under development and evaluation but do not offer
a solution in the short term.14 15

Vaccination coverage in poor countries
What degree of coverage is feasible in the poorest
countries? For the incidence of measles to fall towards
zero, it is estimated that more than 90% (and possibly

Summary points

Dramatic progress in reducing measles incidence
and mortality in many parts of the world has
recently led to calls for a global programme of
eradication in the next 10 to 15 years

Mass catch-up campaigns are being
conducted—in some countries the aim is to
interrupt measles transmission and in others to
increase immunisation coverage rapidly

Questions remain on the age range that should
be included in catch-up campaigns, maintaining
safe injection practices, and the feasibility and
costs of achieving high enough coverage in poor
countries

Cost-benefit analyses of programmes to eradicate
and to control measles are needed

Effects on social development of diverting funds
into programmes to eradicate measles must be
assessed in poorer countries

The international health and development
community must address these issues and set
priorities before declaring goals and time limits
for global eradication of measles
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more than 95%) of the population must be immune.16

In Latin America, coverage greater than 90% was
achieved in campaigns.10 In the polio eradication
programme, poor countries are achieving coverage of
over 80% for oral polio vaccine on national immunisa-
tion days (Children’s Vaccination Initiative, unpub-
lished data, 1996). Measles campaigns are more
challenging, however, because the target population is
three or four times larger (polio campaigns target chil-
dren less than 5 years of age since older children have
natural immunity), and trained health workers are
needed as the vaccine is given by injection.

In 1995, 32 countries reported measles vaccine
coverage levels below 60% (WHO; unpublished data,
1996). A short but intensive effort to eradicate measles
might be more feasible, therefore, than achieving and
sustaining the high coverage needed for measles
control. In Haiti, for example, reported coverage of
routine infant immunisation is only 23%, but 94% of
children aged 1-14 years were immunised in the 1994
campaign.10 In countries where the coverage of routine
vaccination is low, however, follow up campaigns might
need to be repeated every year or two to prevent the
resurgence of measles. Whether the poorest countries
can achieve sufficiently high coverage in successive
campaigns is unknown.

Cost-benefit analysis
What is the marginal cost-benefit of measles eradica-
tion compared with measles control? Measles control
by immunisation has a high benefit-cost ratio in indus-
trialised countries.17 In developing countries, where
measles case fatality ratios are up to 100-fold higher,

mortality can be reduced to very low levels by control
programmes that sustain high immunisation coverage
of infants.6 18 The measles case fatality ratio also falls as
the socioeconomic status of a population increases.19

Assessing the marginal benefits and costs of measles
eradication compared with measles control in different
settings is important.

The major additional benefits from measles
eradication are predicted to be further savings on
treatment of patients with measles and savings
achieved by stopping measles surveillance and
vaccination.3 However, the appropriateness of stop-
ping measles vaccination after eradication has been
questioned. Aaby et al report that measles immunisa-
tion reduces overall child mortality through non-
specific beneficial effects of the vaccine over and above
the avoidance of measles or its complications. They
suggest, therefore, that measles vaccination should be
continued even if measles is eradicated.20

The marginal costs of eradication include the costs
of public health campaigns, the additional vaccine and
syringe costs, and any potential increase in health risks
associated with the injection. The costs of the intensive
surveillance, case investigation, and outbreak response
components of eradication strategies will probably be
high in countries with a poor health service infrastruc-
ture. The opportunity costs of investing in the extra
activities required for measles eradication should also
be reviewed in the context of competing health
priorities such as introducing hepatitis B and other new
vaccines.

Effects on social development
Would an eradication programme have effects on
social development in poor countries? Official devel-
opment assistance worldwide is at its lowest level in real
terms for 25 years.21 Knowing whether eradication
programmes stimulate increased assistance for social
development or compete for scarce resources is essen-
tial. An exciting eradication programme might attract
new funds that would not otherwise be available. Exter-
nal donors supplied more than $25 million for Africa’s
national immunisation days in 1996, and a consortium
of vaccine manufacturers will donate 100 million doses
of polio vaccine plus $1 million to support polio
surveillance in the region (Children’s Vaccine Initiative,
unpublished data, 1996). Systems must be established
to show whether funds generated for eradication
programmes are additional or are diverted from other
programmes and to monitor the effect of specifically
targeted expenditure on the overall development of
health and social services.22

What should be done now?
Measles is currently estimated to cause almost 800 000
deaths a year, 500 000 of which occur in Africa.1 Aver-
age reported coverage of measles vaccine in 1995 was
only 53% in western Africa and 38% in central Africa.23

Reducing measles mortality in these regions is a prior-
ity. Ideally, resources should be invested simultaneously
in several areas of endeavour (box).

The feasibility and cost of developing safe methods
of delivering measles vaccine in global campaigns—and
a realistic schedule—need to be determined in consulta-
tion with the private sector. The coverage that can be

Measles causes 800 000 deaths each year worldwide—500 000 of them are in Africa
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Reducing measles mortality in Africa—areas
requiring simultaneous investment

• Infrastructure for routine health services in the
poorest countries must be strengthened
• Research is needed to develop better ways of
delivering vaccine and field laboratory assays to
improve surveillance
• Basic research should be conducted to further our
understanding of the long term effects of measles
infection and vaccination in these countries
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achieved safely and effectively in campaigns should be
determined in the most difficult settings. The marginal
costs and benefits of measles eradication should be esti-
mated, and it also makes sense to include an analysis of
a potential combined programme against measles,
mumps, and rubella. Consensus should be sought from
immunologists and virologists on the long term effects
of measles vaccines and the implications of stopping
vaccination should measles be eradicated. Lastly, coordi-
nated processes of funding and accountability should be
developed to monitor not only the investment in disease
eradication programmes but also the effect of such pro-
grammes on social development in the poorest
countries. We need answers to these questions before the
declaration of an eradication goal sets severe time
constraints on the search for informed solutions.

We thank Professor Paul Fine, London School of Hygiene and
Tropical Medicine, and Dr Ron Waldman, BASICS, for helpful
comments on earlier drafts of this paper.
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The new genetics
Implications for clinical services in Britain and the
United States
Ann Louise Kinmonth, John Reinhard, Martin Bobrow, Susan Pauker

Meeting the rising demand for genetic information
and advice will require a major reorganisation of
genetic services. In the United States, demand has led
to the growth of private genetics services that are mar-
keted directly to the public. In the United Kingdom,
specialist genetic services are struggling to cope with
increased workloads and it is acknowledged that some
genetics services will have to be incorporated into
mainstream clinical medicine, particularly at primary
care level. A range of pilot schemes has been set up to
establish how to do this, but few schemes have been
fully evaluated. A broad educational effort is needed to
increase awareness of the scope and potential of
genetic information among health professionals and
the public. This article reviews current developments
and argues that contrasting approaches in Britain and
the United States each offer special opportunities in
innovation and evaluation.

Current service configuration
The organisation of genetic services in the United
Kingdom is currently based on regional centres. These
mainly deal with relatively uncommon inherited and
congenital disorders such as familial cancer and learn-
ing disorder syndromes. They provide information,

Summary points

Advances in genetics underpin the need to equip
primary care teams with skills to assess genetic
risk of disease, discuss the implications of
gene testing, and control access to specialist
services

Involvement of primary care teams will vary with
public awareness and uptake of tests, type and
prevalence of disorder, precision of genetic tests,
and therapeutic choices available

Despite increasing availability of genetic tests, it is
premature to offer population screening for
genetic predisposition (such as to breast cancer),
and even the case for screening carriers for cystic
fibrosis through primary care is uncertain

Different cultures of American and British health
care may lead to faster innovation in United
States but greater opportunity for development
within a research framework in Britain
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advice, genetic testing, and counselling about opportu-
nities for disease prevention to individuals and their
families. Their ethos (stemming from historical ethical
concerns about forced eugenics) has traditionally been
based on non-directiveness and non-paternalism.1

Until recently clinical genetics was dominated by
reproductive issues, but this may change rapidly as
gene loci defining susceptibility to hereditary cancers
(particularly breast cancer) and other common
disorders are discovered.

In the United Kingdom the general practitioner’s
role in the diagnosis of genetic disorders has often
involved indirect referral on clinical grounds. For exam-
ple, cases of recurrent chest infection in infancy or
recurrent miscarriage may be referred first to a local
paediatrician or gynaecologist. Direct referral to geneti-
cists arising from awareness of the implications of the
family history are now increasing, and in the United
States many patients refer themselves to geneticists.

Effects of rising awareness on workload
of regional centres
In the United Kingdom there are currently only one or
two consultant geneticists per million population.
Increased interest and demand from patients and
practitioners is already being felt, especially where
regional centres are developing new services and rais-
ing awareness and expectations. Awareness is even
greater in the United States, where websites and private
genetics centres (box) promote genetic issues and test-
ing opportunities.

Advances underpinning service
developments
Scientific advances in genetics offer potential benefits
to patients in three areas.

Better tests for uncommon conditions—There are
increasingly precise predictive tests for those referred
to the clinic with suspicion of carrying gene mutations
for a range of simple inherited disorders such as â tha-
lassaemia and cystic fibrosis.

New tests for rare cases of common conditions—
Identification of previously unrecognised highly
penetrant genetic susceptibilities, within broad clinical
groups of common disease, have excited media, public
and professional interest alike.2 The technical capacity
to identify mutations at a particular gene locus allows,
for the first time, the capacity to discriminate between
the vast majority of people with small disease risks and
small subsets at high risk which are otherwise clinically
indistinguishable. Examples include breast cancer and
early onset Alzheimer’s disease.

New tests for common genetic contributions to common
conditions—For common phenotypes with a contribu-
tion from low penetrance gene alleles, genetic advice
can currently only be given in terms of empirical
recurrence risks. In the next few years there is the
possibility of tests developing that will identify specific
risk predisposition or risk protection alleles for
particular conditions and life styles and the search is
on across the whole range of chronic diseases.3

If predispositional tests come to fulfil the classic
criteria for screening,4 they could be applied to large
populations of asymptomatic people.5 The rational
introduction of any such tests for screening will
critically depend on the availability of interventions of
proved benefit among the population tested (or at least
promising enough to justify further evaluation) and
will for logistical reasons alone, be equally dependent
on the involvement of primary care.5–7

These real and potential advances point to the
need for primary care teams to develop the necessary
skills to assess genetic risk, discuss the implications of
gene testing, and hold the gate to specialist genetic
services appropriately open or shut.

Integrating genetic risk assessment into
medical general practice
Many general practitioners do not yet feel much need to
prepare for the kind of practice in which predisposi-
tional genetic testing for susceptibility to common dis-
orders may become as routine as assessing biological or
behavioural risk factors is now. Models for service devel-
opment have thus primarily been set up by genetics
centres alone or in collaboration with academic depart-
ments of general or family practice, or with health main-
tenance organisations (HMOs) or individual enthusias-
tic family doctors. Most have focused on testing for well
understood conditions such as cystic fibrosis.

Genetics centres in the United States now offer
comprehensive genetic care plans for large HMOs,8 or
to other providers and their patients. Specialist clinics

Genetics services on the world wide web

• Genzyme Genetics (www.wwdir.com/genzyme.html)
• Oncor (www.clark.net/oncor/home.html)
• Genetics & IVF Institute (www.givf.com/
givfhome.html)

Public access to genetics services

In the United States genetic services are marketed directly to the public.
Harvard Pilgrim Health Care, for example, provides a team of physicians
and counsellors with expertise in genetics offering consultation, counselling,
testing, support groups, education, and referrals. Through telephone access,
the service is available 24 hours a day.

Guidelines for referral to consultation and counselling:
Concerned women considering pregnancy or already pregnant:
• Age >35 years at delivery
• Considering early prenatal testing
• Have received an abnormal prenatal test result
• Have an affected child
• Had three or more miscarriages
Concerned couples having or already expecting a baby:
• Genetically related
• Known carriers of autosomal recessive disease
• Have a known genetic condition
• Family history of cancer; multiple cases, or multiple cancers
• Exposure to chemicals/radiation

Education and support:
• Updates in Medical Genetics on site at provider practices
• On line computer database on genetics literature
• “Difficult Decisions” monthly support group for patients

Educational materials and counselling

Referrals to other families in similar situations

Long term follow up and updating of risk assessment
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have been set up primarily to facilitate further clinical
and basic research. In the United Kingdom, over the
past decade a range of regional and national genetic
registers have been established.9–12 Some, such as the
familial adenomatous polyposi coli register in Newcas-
tle, are linked to clinical care, with aims such as exclu-
sion of people not at risk and reduction in early
mortality among previously unrecognised gene carri-
ers.9 Genetic registers (box) allow long term direct con-
tact with families for continuing support and allow risk
status to be updated and treatment options changed as
they arise. The cost of verifying and maintaining these
registers and linking them to primary care should not,
however, be underestimated.10

A complex process
Genetic risk assessment is complex for needs (and
demand) will vary over time, according to public and
professional awareness, uptake of tests, the type and
prevalence of the disorder for which tests are available,
the precision of the tests, and the therapeutic choices
available.6 13–16

Cystic fibrosis is probably the most common
autosomal recessive condition in the United Kingdom,
and a range of pilot studies of genetic testing in general
practice and commentaries on them have been
published.17–24 Despite this the case for screening for car-
riers through primary care is still not fully made.
Acceptability of the test offered through general practice
is variable and depends heavily on the setting.
Understanding of the test result varies, as do the choices
of patients with positive results. Cost effectiveness has
not been established, and resource needs, especially for
post-test counselling, may be underestimated.

Predispositional testing poses further difficulties.
Families need information before and after testing and
support in understanding their newly defined status
and its implications for marital, reproductive, and other
life choices, as well as the implications for surveillance
and early diagnosis or treatment.2 24 25 The time and
genetic expertise required may be substantial and it is
unclear how it can best be shared between primary and
secondary care.

Developing expertise in primary care
Potential testing strategies for rare familial cases of com-
mon conditions depend crucially on classifying indi-
viduals accurately into low, medium, and high risk
groups, using information from the family history.6 The

development of genetic expertise in primary care is
likely to depend on establishing regional or locality
based multiprofessional teams including genetic facilita-
tors, counsellors, or nurse specialists who can provide
accurate information and advice to local practices and
their patients and liaise with voluntary groups and com-
munity leaders and genetic centres. Practice nurses will
then be supported by nurse specialists or non-medically
qualified counsellors linked with the multiprofessional
team. Genetic assessment might be integrated into exist-
ing shared care schemes for diseases such as.
haemoglobinopathies, diabetes, or asthma or into
outreach services from clinical genetics centres directly.

Obtaining good family history data is an essential
start in the assessment and management of genetic
disorders, and the reliability of family histories
obtained in primary care by direct questionnaire with
or without computer or primary care practitioner sup-
port is being investigated by the NHS Research and
Development and the Cancer Research Council’s
research programmes. Pedigree drawing programmes
are available on the internet.26

The epidemiological basis of guidelines for risk
stratification on the basis of degree and number of rela-
tions and age at onset of disease requires strengthening.
However, primary care guidelines clarifying the current
limitations of genetic tests, and when referral for special-
ist advice may have no advantage, are becoming
available.27 A study of intensive pretest counselling about
BRCA1 gene testing among American women whose
family history suggested they were at low to moderate
risk showed that although the counselling increased
their knowledge about the limitations of testing it had no
effect on their desire to undergo testing.28 If such results
are replicated in Britain, primary care practitioners may
find it hard to be effective gatekeepers, even if they are
armed with time and appropriate expertise.

Promoting professional and public awareness
Educated patients consulting educated practitioners
must be the aim, and public understanding is being
addressed through awareness initiatives such as the
Gene Shop at Manchester Airport,29 consensus confer-
ences, citizens’ juries, and initiatives by organisations
such as, in Britain, the Genetic Interest Group, which
represents and supports charities, voluntary agencies,
and support groups for those affected by or at risk of
genetic disorders. Initiatives in undergraduate medical
education are also under way.30 General practitioners’
knowledge and expertise can be increased through
contacts with specialist centres, special interest groups,
involvement in development and use of guidelines, and
by collaboration in research projects as well as through
the traditional forms of continuing education.

Establishing the cost effectiveness of different
models and educational approaches will be difficult, for

Tests that identify specific alleles predisposing to or protecting from
particular conditions are under development; these could be applied
to large populations of asymptomatic people
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Setting up a genetic register

• Clear aims (research, clinical)
• Sufficient resources for set up and maintenance
• Defined access, ownership, and data confidentiality
• Ascertainment of probands
• Construction of pedigrees
• Identification of family members at risk
• Screening of members at risk
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the potential benefits and harms are numerous, hard to
predict, and extend beyond patients to their families and
future generations.2 13 The costs of genetic screening
thus relate as much or more to actions after testing than
to the actual testing process.25 Some costs may be offset
by reduced surveillance of people at low risk or with
negative test results. For example, predictive tests given
to women with more than four first degree relatives with
breast cancer might be paid for from savings made by
limiting mammography among young women, in whom
cost effectiveness has not been proved.

Incorporating change
In Britain, pilot developments led by enthusiasts provide
a constructive way of introducing and testing out new
service developments.31 Pilot schemes in all sectors of
health care are needed to define future service needs
and professional roles. These schemes should incorpo-
rate risk management and appropriate referral and
advice to the many relatives who have concerns but
often have no additional genetic risk. Such an approach
provides balance to the pressure to incorporate new
technology into practice before it is fully evaluated. It
also allows for the realities of the unpredictable develop-
ment of knowledge and the need to gain experience of
service applications while accumulating evidence of
their cost effectiveness. Introducing services within a
research and development framework allows for
defining the general principles underpinning care,
spanning the processes and clinical outcomes of
different configurations of service delivery, and evaluat-
ing psychological and social impacts on individuals and
families.25 32 Comparison across tests and disorders is
likely to provide valuable generic information.33 34

In the United States, most health care is provided
through insurance and health maintenance organisa-
tions. Consumer demand and fear of litigation more
readily drive healthcare activity than in Britain.
Managed care maximises the ability to take advantage
of unique local conditions and develop a flexible
approach to programme development. Clinical and
financial accountability, integrated healthcare systems,
responsiveness to consumer concerns, and the ready
availability of advanced computer systems to collect
clinical and financial data are other advantages.

Conclusion
Clinical geneticists and innovative primary care teams
on both sides of the Atlantic have a key role in planning,
developing, implementing, managing, and evaluating
services for the assessment and management of genetic
risk. They also have a crucial part to play in devising
training and support for clinical colleagues and
ensuring that pilot programmes are evaluated rigor-
ously. Genetic testing, wherever it is carried out, must be
based on an accurate understanding of the clinical
course of disease, the views of the patients (and their
relatives), the performance of the tests, and the effective-
ness of treatments or preventive strategies.
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Continuing medical education
Interprofessional working and continuing medical
education
Linda A Headrick, Peter M Wilcock, Paul B Batalden

The increased focus on the results of professional prac-
tice (that is, the health outcomes of individuals and
populations) creates two related tensions which will be
considered in this paper. The first is the need for
improved working and collaboration among different
health professionals; the second is the demand for a
broader vision of continuing medical education (CME).

Almost everyone who seeks medical care interacts
with more than one health professional. The number
of professionals involved and the importance of their
ability to work collaboratively increases with the
complexity of the patient’s needs. New initiatives to
improve management of diseases such as asthma,
diabetes, or congestive heart failure invariably point
out the need for interprofessional collaboration.1

Increasingly, the “myth of the omnipotence of the
independent practitioner” is being challenged as we
discover the gains in quality and savings in cost when
health professionals work together well.2

At the same time, traditional approaches to deliver-
ing CME for doctors are being questioned. A recent
review of randomised controlled trials of CME
concluded that it was undermined by difficulties with
its delivery, that it seemed unable to respond to the
urgent demands of healthcare reform, and that there
was little evidence for its own effectiveness and
efficacy.3 The bulk of the studies focused on traditional
approaches, although they identified a widening range
of CME activities. Further, it was shown that even when
there was change in doctors’ behaviour there was
“most often a small, less often a moderate, and rarely a
large” effect on health outcomes.

In its working paper Continuing Professional
Development for Doctors and Dentists, the Standing
Committee on Postgraduate Medical and Dental Edu-
cation (SCOPME) concluded that “conventional
continuing medical education is no longer adequate to
meet all the education and career development needs
of doctors in modern health care.”4 It argued that CME
needs to be set in the wider context of continuing
professional development. While updates of clinical
knowledge for individual doctors remain important,
other learning is needed, including strategies for multi-
disciplinary and multiprofessional working. (Although
the SCOPME report speaks of multiprofessional
learning, the term “interprofessional” has since gained
favour. For many, “interprofessional” better reflects the
need for dynamic interaction among professionals to
ensure that learning goes beyond merely having mem-
bers of different professions sharing the same
classroom together.)

Making interprofessional collaboration
and teamwork a reality
Interprofessional working can be thought of as a spec-
trum, with more loosely coordinated efforts of collabo-

ration at one end and more tightly organised work of
teams at the other. Most doctors and other health pro-
fessionals are required to work at multiple points on
the spectrum (perhaps even within the same day),
depending on the nature of the needs at hand. West
described the characteristics of good interprofessional
collaboration5; not surprisingly, they are similar to the
requirements for good teamwork. This is shown in the
box at top of p 772, which compares the attributes
cited by West with the literature on successful teams,
both in and out of health care.6–12

The table in the box lists a variety of elements that
contribute to skilful and effective work across the
“interprofessional working” spectrum. For example,
without a clear objective, any group’s efforts are less
likely to succeed.7 In health care, agreement regarding
goals often emerges when the patient’s needs become
the explicit focus.

Health professionals tend to work autonomously
even though they may speak of being in a team.13

Common barriers to effective interprofessional work
are well known and summarised in the box on
p 773.6 8 11 14 They range from fears of diluted
professional identity to differences in schedules and
professional routines. Physicians and other profession-
als face increasing accountability for the results of their
work, but the health professionals caring for the same
group of patients often are employed by different
organisations and may be held to different standards.
Since the introduction of general management the
tensions between corporate working and individual
clinical freedom have become a factor. Researchers
discuss the importance of selecting a team with the
right balance of skills and personalities,7 but the reality
of practice is often that the professionals with whom

Summary points

Greater focus on results of professional practice
creates a need for improved collaboration by
medical professionals and a broader vision of
continuing medical education

Effective interprofessional working ranges from
loosely coordinated collaboration to closely
organised teamwork. Across this range, certain
key elements increase the likelihood of success

Shared goals around patients’ needs, and an
approach focus in on processes that serve that
need, can help transcend traditional barriers

Effective adult learning occurs when the topic is
important to the learner and when learning
combines reflection with concrete experience
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one must collaborate are the people who happen to be
there. Given these challenges, how can we create
professional development that will foster the interpro-
fessional collaboration and teamwork needed for
improved practice?

A place to start is the fact that most health profes-
sionals have at least one characteristic in common, a
personal desire to learn, and that they have at least one
shared value, to meet the needs of their patients or cli-
ents. Alongside this is the understanding that adults
learn best when the topic at hand is geared closely to
their interests.15 Further, they learn best experientially,
deriving for themselves abstract concepts from their
own concrete experience and then testing these
concepts in new situations.16 Those who are no longer
beginners are frustrated by theory based discussions of
rules that have no context.17

Improved health outcomes usually lie outside the
scope or control of any single practitioner. Real
improvements are likely to occur if the range of profes-
sionals responsible for providing a particular service
are brought together to share their different knowl-

edge and experiences, agree what improvements they
would like to see, test these in practice, and jointly learn
from their results.18 19 As they build their knowledge
about how things currently work, such groups are likely
to discover that their difficulties are more often derived
from the processes they use than from each other. A
recent study in Oxford showed that one consequence
of establishing multiprofessional improvement teams
in general practices was increased collaboration and
focus on planning and strategy within the practices.20 A
powerful incentive for greater teamwork among
professionals is created by directing attention to the
areas where changes are likely to result in measurable
improvements for the patients they serve together,
rather than concentrating on what on the surface seem
to be irreconcilable professional differences.

A patient interviewed on the radio recently
declared that the NHS needed “joined-up thinking”;
perhaps it also needs joined-up education. One
regional office is inviting bids from collaboratives of
educators and service providers to establish practice
focused, interprofessional, and academically accredited
education which will have a defined impact on improv-
ing outcomes for specified groups of patients.21

The intent of interprofessional education is not to
produce khaki-brown generic workers. Its goal is better
described by the metaphor of a richly coloured tapes-
try within which many colours are interwoven to create
a picture that no one colour can produce on its own.

The UK Centre for the Advancement of Inter-
professional Education (CAIPE) generated a list of
principles of effective interprofessional education to
stimulate debate and assist its development, implemen-
tation, and evaluation (see box at bottom of next
page).21 Since by definition interprofessional education
occurs outside usual professional boundaries, it must
be supported by strong representatives of each of the
professions involved.

Focus on improvement
The need to make care more efficient (doing things
right) and effective (doing the right things)23 has
produced some of the best examples of continuing
professional development in the context of interpro-

Characteristics of high quality interprofessional collaboration and teamwork

Collaboration5

Attainable, evolving shared vision

Clear, shared objectives
Mutual support

Effective participation

Task orientation

Information and appropriate management
structures

Support for innovation

Teamwork

Direction is clear9 11

Mission is engaging and motivating7 9 11

Goals and objectives are stated, restated, and reinforced6 8

Member roles and tasks are clear and known6 9 11 12

Atmosphere is respectful6

Responsibility for team success is shared among members6 7 9 12

Member participation is balanced appropriately to task at hand11 12

Conflict is acknowledged and processed6 11 12

Goals fit organisational goals7 9 12

Task is achievable9 12

Clear specifications regarding authority and accountability7

Decision making procedures are clear and known6 12

Communication and information sharing is regular and routine6 9 11 12

Enabling environment, including access to needed resources7 9

Ongoing testing of assumptions12

Mechanism to evaluate outcomes and adjust accordingly6
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fessional collaboration. In addition to the Oxford study
mentioned earlier, these include the Dorset Seedcorn
Project in the United Kingdom and the Institute for
Healthcare Improvement’s Breakthrough Series in the
United States.24 25

In the Dorset Seedcorn Project, sponsored by Dor-
set Health Authority, five primary care practices agreed
to join a six month collaborative effort to improve
something of concern within the practice. Educational
and technical support was provided by the Institute of
Health and Community Studies at Bournemouth Uni-
versity.24 Project teams were formed from natural work
groups within the primary care practices; each
established its own ground rules before beginning.
Grant funds made it possible for each team to take
three half-days away from the practice over the six
month period. At a meeting of project teams to share
their results, all reported progress. Examples included:
a redesigned system for incoming telephone inquiries
with improved service for patients and less hassle for
staff; a new health visitor surgery for young children
with acute illness, with improved access and a
decreased prescribing rate; better ways to meet the
needs of patients who were frequent attenders at
surgery; and a new system to improve the quality of
medical records and accuracy of medications for
elderly people at a local residential home. All five prac-
tice teams also reported improved interprofessional
understanding and communication.

Similarly in the Breakthrough Series, healthcare
organisations from across the United States send inter-
professional teams to participate in cross organisa-
tional collaboratives focused around specific health
issues. Examples are reducing caesarean birth rates,
improving outcomes and reducing costs in adult
cardiac surgery, providing more effective care for low
back pain, and improving asthma care in children and
adults.25 While the focus is on the specific issue at hand,
there is also explicit attention to learning about
interprofessional teamwork and testing change. The
cost is borne by each team’s home organisation. Many
have seen sufficient results to sponsor teams in several
areas.

For example, the Breakthrough collaborative for
improving asthma care brought together interprofes-
sional teams from 12 medical centres. In 15 months,
nine achieved satisfying results.25 One team working to
reduce emergency department visits and hospital
admissions for patients with asthma increased the rate
of steroid prescriptions for asthma patients seen in the
emergency department (consistent with national
guidelines) and improved communication between the

emergency department and the primary care clinic.
The rates of hospital admissions and emergency visits
for asthma patients at high risk decreased by 50%; use
of the emergency department by all primary care clinic
patients with asthma decreased by 25%.

In both the Dorset Seedcorn Project and the
Breakthrough Series, the focus for each interprofes-
sional group was on a specific patient need, one that
the participants felt was particularly important in their
own work site. The learning involved both theory and
practice. By studying the processes of their work, the
participants discovered some of the reasons for current
unwanted results, quite apart from the personal
characteristics of the professionals who worked in
those processes. They were given the resources
(especially their own time) and the support (not the
least of which was a feeling of safety) to make changes
based on what they had discovered. They generated
hypotheses about improvement, made a change, stud-
ied the results, and thought together about what
should happen next. Their teachers worked as coaches,
helping them discover new knowledge as the project
demanded it and assisting them as they explored and
tackled the group dynamics that arose along the way.
One of the teacher-facilitators from the Dorset
Seedcorn Project wrote: “The experience of learning
and discovering together created excitement and great
debate. This engendered mutual respect and an under-
standing of actual interrelationships and interdepend-
encies which had not been explicit previously.
Crucially, they (all the teams) achieved, and it was they,
not us.”

Implications for continuing medical
education
The examples above suggest a path for continuing
medical education which combines the professional
development and interprofessional collaboration
needed for improved practice. Interprofessional groups
working within their own practice sites found a shared
goal around patient need and discovered together how
to improve results. Such an approach requires a
different investment of resources: teachers who can
coach rather than lecture; professional time away as a
work group rather than as individuals; opportunities to
study current processes, design and test changes, and
analyse the results; and the support of interprofessional
education from the senior leadership of each of the pro-

Effective interprofessional education22

• Works to improve the quality of care
• Focuses on the needs of service users and carers
• Involves service users and carers
• Promotes interprofessional collaboration
• Encourages professions to learn with, from, and
about one another
• Enhances practice within professions
• Respects the integrity and contribution of each
profession
• Increases professional satisfaction

Barriers to interprofessional collaboration and
education

• Differences in history and culture
• Historical interprofessional and intraprofessional
rivalries
• Differences in language and jargon
• Differences in schedules and professional routines
• Varying levels of preparation, qualifications, and
status
• Differences in requirements, regulations, and norms
of professional education
• Fears of diluted professional identity
• Differences in accountability, payment, and rewards
• Concerns regarding clinical responsibility
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fessions involved, perhaps in exchange for time now
spent in uniprofessional learning.

Schön wrote that what practitioners most need to
learn is what professional education seems least able to
teach.26 He pointed out that much of professional edu-
cation rests comfortably on the “high ground,” where
manageable problems lend themselves to solution
through the application of research based theory and
techniques. Unfortunately, the problems of greatest
concern tend to lie in the “swampy lowland” of messy,
confusing problems that defy technical solution.
Broadening our vision of continuing medical educa-
tion to include continuing professional development
in the context of interprofessional collaboration and
practice improvement may help doctors and their
professional partners find answers to the swampy
problems most important to the health of their
patients and communities.
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Lessons from children
Wiser beyond their years

Karl was suffering from advanced cystic fibrosis and aged just 12
when he told a school friend that he was going to die. A few days
later Karl was admitted to hospital and his absence from school
led his friend to think this was because he had died. This
information got back to Karl’s mother who, feeling too upset to
handle it, asked me if I would talk with him.

Karl was still in hospital when I received this request, so,
picking a time when the ward was quiet, I asked him if he would
like a talk. He said he would. I then asked him if he would like it
here in bed or in my room. He chose my room. Stalling for time, I
then offered him a coffee. His immediate response was to accept,
but said he would make it. Promptly fishing in his locker for his
own supply, he went to the kitchen.

Waiting in my room for the coffee, I tried to think how best to
cope with this interview. I would have preferred the bed because
then I could have sat on it and been near enough to touch him.
But this place was his choice and he had wanted us to drink his
coffee, so it was very much his interview. Why then not let him sit
in my chair and run the whole thing? This suggestion seemed to
please him.

This was the first time that I had realised that my chair was
higher than the comfortable one I normally gave to patients or
parents, and so I found myself looking up at Karl and felt
distinctly disadvantaged. Karl, on the other hand, seemed
perfectly composed and asked several straightforward questions,
clearly indicating that he knew how ill he was. When he eventually
got round to asking when I thought he would die I told him
honestly that I didn’t know. I didn’t. I explained how impossible
this was to predict and reminded him of other patients we had

both known who had lived well beyond everyone’s expectations.
Putting the ball back in his court I asked him when he thought he
would die. Without a moment’s hesitation, he answered “When
I’m about 18.”

That revealing statement showed that he had already given the
matter careful thought and the way he said it suggested that he
had already achieved a remarkable degree of acceptance. It also
gave me a helpful understanding of his expectations. But the
most unexpected and equally instructive outcome was the
feedback I got from his mother: apparently, the only thing he told
her about our whole conversation, and he said it with evident
pride, was that he had sat in my chair and made me coffee.

This experience highlighted for me the need for all ill people,
even quite young children, to keep some control over their lives. It
also taught me to be aware in future of my seating arrangements.

(Karl died, aged 22, just two years after an unsuccessful heart
and lung transplant.)

Olive M McKendrick, retired paediatrician, Liverpool

We welcome articles up to 600 words on topics such as
A memorable patient, A paper that changed my practice, My most
unfortunate mistake, or any other piece conveying instruction,
pathos, or humour. If possible the article should be supplied on a
disk. Permission is needed from a patient or a relative if an
identifiable patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to 80 words (but
most are considerably shorter) from any source, ancient or
modern, which have appealed to the reader.
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