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iSummary and Conclusions

INNOVATION AND THE HEALTH CARE SYSTEM

Innovation is vital in the health care system. Innovation can be about
improving compliance with existing treatment regimes, bringing new ways
of treating patients, providing their treatment more cost effectively, or
expanding the boundaries of what can be treated. Innovation can come in
many forms—new medicines, different devices, improved medical
techniques and new processes.

INNOVATION AND MEDICINES

In this study we have focused on the value of innovation in medicines in the
current and future treatment of two major disease areas for the UK,
coronary heart disease (CHD) and Type 2 diabetes. Innovative medicines for
CHD have included statins (to lower cholesterol) and, for diabetes, tight
management of the levels of blood glucose (sugar) through the use of new
medicines. The objective of this study is to bring together the information
on the cost of CHD and diabetes, and to understand the value of new
medicines in managing these diseases. In both cases, however, medicines
are just one part of managing these diseases. It is acknowledged that other
factors are important; the use of medicines generally needs to be comple-
mented by changes in lifestyle including reducing smoking, increasing
physical activity and adopting a healthy diet.

SUMMARY AND CONCLUSIONS
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INNOVATIVE MEDICINES AND DIABETES

Diabetes is a chronic disease characterised by raised blood glucose (sugar).
The complications of diabetes include kidney failure, diabetic coma, eye
disease and CHD. Some people with diabetes may need to inject insulin,for
those who are needle phobic, this can cause anxiety and distress. There are
also a variety of more routine day-to-day impacts, such as restrictions on
driving (when diabetes is not well controlled) and higher premiums for life
insurance, particularly because of the risk of complications. It is clear, there-
fore, that diabetes can have a significant impact upon the patient, both on
their health and on more general activities.

Diabetes is a major concern, with around 1.4 million people in the UK
diagnosed with diabetes. Over 80 per cent have Type 2 diabetes. However, it
is thought that there are 1 million who suffer from Type 2 diabetes who are
undiagnosed. Box 1 sets out key forecasts for the future.

BOX 1: PROJECTIONS OF THE NUMBER OF PEOPLE WITH DIABETES IN THE UK

1.4 million currently have diabetes in the UK.

a simple forecast accounting for ageing leads to 1.8 million in 2027.

adjusting for lifestyle changes (for example, over a quarter of all adults are likely
to be obese in 2010) this could be 2 million in 2027.

adjusting for an undiagnosed population could result in 3.9 million in 2027.

Source: NERA and NAO (2001)

Diabetes results in a significant cost to the UK, stemming from the reduced
quality of life for those with diabetes, worry and concern for carers, a cost
to the NHS, and a cost to the economy. Box 2 sets out the current cost from
Type 2 diabetes in the UK.

■

■

■
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BOX 2: CURRENT COSTS OF TYPE 2 DIABETES

Cost to Patients
Reduced quality of life for sufferers – complications can be serious and limit every-
day activity. These can include eye disease, amputations, kidney disease and CHD.

Where patients with Type 2 diabetes report lost earnings as a result of their
condition, the average loss is £14,000 per person per year.

Cost to Friends and Family
Concern and worry for friends and family.

Where carers of patients with Type 2 diabetes report losing earnings, the average
loss is £11,000 per person per year.

Cost to the NHS
T2ARDIS    CODE-2 UK

£1,738 to £1,505 per person with diabetes per year, of which:

£35 to £41 on oral medicines.
£273 to £298 on insulin.
£273 to £298 on primary care.
£721 to £545 on hospital admission.

Total: £2bn a year = 5 per cent of NHS resources.

Cost to Social Services
£2,450 per person a year for those using social services. Only 1 in 20 of those with
diabetes use social services.

Cost to Economy
Sickness absence rate 2 to 3 times the rate of the general population. Higher
absence is likely to be due to both a larger number of instances of absence as well
as longer durations.

Source: GSK (2002), American Diabetes Association (2003), Olsson et al (1994), S̆kerjanc (2001)
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The rising number of people with diabetes is a major area of concern. Type
2 diabetes is generally a disease present in adults, but in 2002 the first cases
of white adolescent Type 2 diabetes were discovered. As diet and lifestyles
deteriorate this is likely to become more common. The long-term implica-
tions of this are not yet clear. It is a concern to patients who face reduced
quality of life, and their carers who face considerable worry and concern
about their loved ones.

Estimates suggest that diabetes costs the NHS some £2bn a year split across
primary care and secondary care. This is around 5 per cent of total NHS
resources, reflecting the relatively high cost of complications (such 
as kidney failure which may include dialysis). The Department of Health
(DH), the Scottish Executive and the National Assembly of Wales (NAW)
have gone some way in addressing the management of people with
diabetes and the indirect costs imposed on society through a National
Service Framework (NSF), produced in two parts (2000 and 2003) and respec-
tive regional strategies.

Two key themes included in the NSF are changing lifestyles and appropriate
clinical management with medicines. Medicines are a crucial part of man-
aging the current population with diabetes and unless there are marked
improvements in current lifestyle trends (such as the rise in obesity and
falling physical activity), medicines will continue to play a key role in the
future. Whilst policies like the NSF are going some way to improving care for
those with diabetes, recognised in the recent progress report (8th April
2004), there is still some way to go. There are further concerns about an
undiagnosed population. The undiagnosed population could be as much as
1 million across the whole of the UK. The NHS, therefore, still has some way
to go in continuing to tackle this disease in the UK.

THE BENEFITS OF MEDICINES FOR TYPE 2 DIABETES

Medicines can help to reduce the cost to patients, carers, the NHS and the
economy, in conjunction with changing lifestyles. Proper management of
diabetes with medicines can help to reduce or delay the onset of complica-
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tions. Since the 1970s innovation in treating diabetes has included the move
from single therapy to combination therapy with a combined oral pill likely
to improve compliance and outcomes for patients. The benefits include
reductions in the risk of heart attacks (individuals with diabetes are 2 to 4
times more likely to suffer from CHD), and avoidance of complications.
These are likely to be significantly valued by patients and carers alike.

For the NHS, medicines can be used to reduce the use of hospital resources.
The UK Prospective Diabetes Study (UKPDS) found that tight management
of blood glucose levels (keeping fasting plasma glucose concentrations
below 6 mmol/l) with medicines helps to reduce or delay the onset of
diabetic complications. Tight management generates savings to the NHS
acute care budget and is beneficial to patients and their carers. The cost of
medicines to achieve the reduction in the onset of complications is largely
offset by savings in other parts of the health system.

For the economy, medicines can reduce sickness and absence. Given the
need for women to work longer (pensionable age is being increased on a
phased basis from 60 to 65) and concerns about income in old age, enabling
the population to continue working productively is a major benefit.

Box 3 sets out some of the key benefits of medicines for diabetes.

Existing medicines, as seen from Box 3, offer significant benefits in the
treatment of diabetes. The pharmaceutical industry is also continuing to
research and develop innovative medicines for diabetes. For instance, these
include inhaled types of insulin that would not require injections and that
are likely to be highly valued by patients (although rare, some people are
needle-phobic). Inhaled insulin could also increase compliance, allowing
the medicines to be used in a way that maximises their benefits.
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BOX 3: BENEFITS OF MEDICINES FOR DIABETES

Benefits to Patients
Reduction and avoidance of complications, which are likely to be of high value to
patients.

Benefits to the NHS
Diabetes currently costs the NHS some £2bn a year. Medicines can free up NHS
resources from fewer complications. Relatively few people with diabetes are
currently under tight management (keeping fasting plasma glucose concentrations
below 6 mmol/1) using medicines. However, this tight management of blood
glucose for the current population with diabetes could save some 380,000 bed
days with the potential to treat some 78,000 patients per year by 2007. Going for-
ward the potential for treating the current population with diabetes and new cases
arising from ageing, lifestyle trends and better diagnosis could save some 600,000
bed days and treat an extra 130,000 patients per year by 2027.

Benefits to the Economy
Avoidance of sickness days for the benefit of the wider economy. Without tight
management of diabetes the potential number of lost workdays is estimated to be
around 6 million working days a year in 2002. This amounts to around £418m a
year in direct financial terms to employers (which includes estimates of lost salary
costs and replacement costs, and lost service or production time). Going forward,
the potential cost could be some 9 million workdays or £650m in the year 2027.
These costs almost double if the indirect costs to employers are included (such as
the impact on quality of service and lower customer satisfaction).

Source: NERA and CBI
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INNOVATIVE MEDICINES AND CHD
Coronary Heart Disease (CHD) is a chronic disease mainly characterised by
angina (chest pain and shortness of breath) or heart attack. Despite falling
mortality rates from CHD, it is still a major concern in the UK, with over 2 mil-
lion people currently diagnosed. Box 4 sets out key forecasts for the future.

BOX 4: PROJECTIONS OF THE NUMBER OF PEOPLE WITH CHD IN THE UK

2 million currently have CHD in the UK.

a simple forecast accounting for ageing leads to 3.7 million in 2027.

using a conservative adjustment of increasing prevalence of CHD by 5 per cent
to account for lifestyle changes this could be 3.9 million in 2027.

adjusting for an undiagnosed population could result in 4.7 million in 2027.

Source: NERA

The population with CHD results in a significant cost to the UK. This cost
stems from the reduced quality of life for those with CHD (pain and dis-
comfort which can limit everyday activities), the upset and anxiousness of
family and friends, a cost to the NHS, and a cost to the economy. Box 5 sets
out the current cost of CHD.

CHD mortality has been falling since the 1970s, thanks in large part to
advances in science. Progress in surgery and new medicines have both
played an important role. However the ageing of the population and lifestyle
trends, including obesity, mean that CHD continues to be a major concern.
A heart attack can lead to death or permanent damage to the heart.

CHD presents a major challenge to the NHS. CHD has been a major policy
area for the Department of Health, the Scottish Executive and National
Assembly for Wales, for example in England the National Service
Framework to tackle CHD was created in 2000. The same themes underpin-
ning the NSF for diabetes also apply to CHD, acknowledging the importance

■

■

■
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BOX 5: CURRENT COST OF CHD

Cost to Patients
CHD is the one of the leading causes of mortality. More die from CHD in the UK
than in several European countries.

Reduced quality of life for sufferers – angina includes pain and discomfort for
sufferers which can limit everyday activity. Heart attack sufferers experience acute
pain.

No estimate is currently available on the cost of lost earnings to sufferers.

Cost to the NHS
£58m on primary care per year.

£983m on A&E and hospital care per year.

£559m on medicines per year.

£138m on prevention, rehabilitation, community health and community social
services per year.

Total: £1.7bn a year = 4 per cent of NHS resources.

Cost to Economy
Early death costs the economy the equivalent of 19 working days per man and
2 working days per woman with CHD a year.

25 sickness absence days per person with CHD a year.

Total: 330,000 working years per annum at a financial cost of £2.9bn.

Source: BHF Coronary heart disease statistics at www.heartstats.org and Liu et al (2002) and data
correction, personal communication to NERA

■

■

■

■

■

■
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of lifestyle changes and appropriate clinical management with medicines
and surgery. CHD medicines are likely to play a key role in treating current
patients whilst lifestyle changes are made.

Policies are already beginning to show strong benefits. For example, the
National Primary Care Collaborative of 80 Primary Care Trusts has saved
some 800 lives so far, using a chronic disease management approach of
monitoring blood pressure, changing lifestyles and the appropriate use of
medicines such as aspirin and statins. The Department of Health suggest
that across the whole of England some 6,000 lives have been saved by the
use of statins. This will rise as the number of people taking statins increas-
es in the future.

However, there are concerns about an undiagnosed population. There could
be a minimum of 1 undiagnosed case of CHD for every 4 diagnosed cases.
The NHS, therefore, still has some way to go in continuing to tackle CHD in
the UK. This is recognised by the most recent (24th March 2004) progress
report on the NSF for CHD.

THE BENEFITS OF MEDICINES FOR CHD

Medicines can help to reduce the cost of CHD alongside changing lifestyles.
Innovations for CHD include the development of better thrombolytics (clot
busting medicines to restore blood flow to the heart following a heart
attack) that can now be given to patients more than once. More recent
thrombolytics increase the chance of survival and reduce permanent dam-
age to the heart. Management of one of the risk factors for CHD, cholesterol,
can be tackled with statins (licensed in the UK in 1989).

For the NHS, medicines can be used to reduce the use of hospital resources.
Statins reduce the risk of heart attacks and strokes, which require hospital-
isation. For the economy medicines can reduce sickness and absence.
Women working longer and concerns about income in old age increase the
importance of avoiding the costs to the economy from CHD. Box 6 sets out
some of the key benefits from medicines for CHD.
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BOX 6: BENEFITS OF MEDICINES FOR CHD

Benefits to Patients
Use of medicines such as aspirin, thrombolytics and statins, lengthens the life of
CHD patients. It is estimated that a maximum of 12,500 deaths were avoided or
postponed in England and Wales in the year 2000 alone.

Benefits to the NHS
Statins: Based on the UK based Heart Protection Study (HPS) only 58 people need
to take statins to save 1 life. Statins help to prevent CHD and heart attacks by low-
ering cholesterol. The HPS study also found that those taking statins also have
fewer heart attacks and strokes. Extrapolating from this study, the 1.5 million
currently taking statins could avoid 30,000 heart attacks and 20,000 strokes over
5 years. This would avoid potentially serious consequences for patients including
lasting impacts affecting every day activities. For the NHS this would avoid a mini-
mum cost of £218m for hospitalisations over 5 years. This could free up 120,000
bed days a year which could treat some 24,000 extra patients a year. These savings
do not offset the cost of statins (at around £3bn over 5 years, using current prices),
but could save some 17,000 lives over 5 years.

An estimated 1.2 million people* who could benefit from statins are not receiving
them (reflecting a mix of people with CHD and those at risk of CHD who could
benefit from lower cholesterol), wider use of statins for the 1.2 million people at
risk and those with CHD, could save a further 14,000 lives.

Thrombolytics: Thrombolytics are clot-busting medicines which increase survival
from a heart attack. Every minute of delay in receiving a thrombolytic leads to a
loss, on average, of 11 days of life. Newer thrombolytics can be used repeatedly
offering survival benefits to those who suffer from more than one heart attack.
Thrombolytics, alongside changes in the way health services are organised, have
contributed to falling heart attack mortality.

Benefits to the Economy
Medicines can also contribute to the avoidance of the cost to the economy. Using the
costs per person of CHD from both premature mortality and sickness absence, pro-
jections suggest that the cost of CHD to the economy could be some £7.7bn in 2027.

Source: NERA, NAW (2001) and Unal et al (2004)
* NERA estimate based on MRC Press Release (2002)
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In addition to the benefits from statins for those currently taking them,
based on the HPS there are also thought to be around 1.2 million people who
could benefit from statins who are not currently taking them. However,
expenditure on statins is rising at 30 per cent a year suggesting that many
more patients are now benefiting from statins in England. Nevertheless, a
recent comparison of the use of statins in Europe found the UK behind
some of its European neighbours. The UK had a rate of 23.86 daily doses per
1,000 covered population from 1997 to 2002, compared to the top rate of
59.28 daily doses per 1,000 covered population in Norway in 1997 to 2001.
Treating the 1.2 million who could still benefit from statins, could save the
lives of a further 14,000 people in the future.

The pharmaceutical industry is continuing to develop medicines to treat
CHD. Around 120 new medicines are currently in development to tackle
heart disease and stroke. One approach is to promote “good” cholesterol (of
which the body needs a certain amount to function properly) by preventing
“good” cholesterol turning into “bad” cholesterol.

USING INNOVATIONS AS IMPORTANT AS DEVELOPING THEM

Most stakeholders in health care view innovation as favourable but there are
potential conflicts, most commonly with cost containment. Many innova-
tions are cost saving and efficiency improving, delivering financial benefits to
the NHS overall. Sometimes there are tensions where costs increase in one
part of the health system to use the innovation (e.g. primary care), but savings
are either realised elsewhere more immediately (e.g. secondary care which is
the case with tight management of diabetes with medicines) or some time in
the future. Other innovations may be cost increasing, yet still deliver benefits
to patients and the health system that represent good value for money (e.g.
statins).This is where organisations such as the National Institute for Clinical
Excellence (NICE) have a role to play in helping to understand how the costs
and benefits impact across the health service and patients.

What is clear, however, is that innovation has delivered significant value to
the health system, and it is important to recognise that whilst encouraging
innovation is fundamental, making sure health systems make best use of
such innovations is an integral part of the process.
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Introduction 1

Innovation in health care is important. It can take a variety of forms (inno-
vation in medicines, medical devices, processes (such as where patients are
seen in specialist outpatient clinics or in primary care)) and can generate
many benefits. These can be benefits to patients (saving lives and avoiding
the pain and anxiety from an illness and complications), to their carers
(avoiding anxiety and worry), to the health system (savings in hospitalisa-
tions) and more broadly to employers and the economy (avoiding employee
sick days). In this report, prepared by NERA for the Association of the British
Pharmaceutical Industry, we look at the value of innovation in medicines
and its relevance to patients and other stakeholders in health care. The
objective of the study is to bring together the information on the cost of
CHD and diabetes and to understand the value of current and future treat-
ment in managing these diseases.

There have been countless new innovations in medicines over the past half-
century, delivering many benefits to patients. To illustrate the value of inno-
vation in medicines, we have focused on two case studies—Type 2 diabetes
and Coronary Heart Disease (CHD) in the UK. Both diseases are a significant
cost to the health care system and the economy, with substantial impacts
on quality of life for patients and their carers. For example, those with dia-
betes can suffer from eye disease and those with angina (one type of CHD)
can suffer uncomfortable chest pains. There are likely to be a growing a
number of people with both diseases.

Medicines are one strand of a number of approaches to managing CHD and
Type 2 diabetes. There are a range of lifestyle factors that can also help.
Nevertheless, medicines have been shown to be effective in helping to
manage the cost of both diseases. This comes through a variety of routes.
For patients, the benefits of medicines includes saving lives by preventing
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heart attacks caused by CHD and avoiding complications of diabetes. For the
NHS, the benefits of medicines mean better management of conditions and
preventing more costly complications and for the wider economy, it avoids
days lost to sickness.

Section 2 focuses on Type 2 diabetes and Section 3 looks at CHD. In both, we
look at the epidemiology of the disease and its prevalence, which for both is
skewed towards the older population and certain ethnic groups, and geo-
graphically towards areas of high deprivation. Good management has a lot
to contribute to tackling health inequalities. Early intervention is also ben-
eficial to health systems and to patients. The National Service Frameworks
(NSFs) for both diseases recognise these links. After assessing the cost of
each disease looking forward, we then assess the role of medicines in man-
agement and treatment and demonstrate the impact on patients, the health
system and the economy.



The Value of Innovation in
Managing Type 2 Diabetes

The Value of Innovation in Managing Type 2 Diabetes 3

The Epidemiology and Cost of Type 2 Diabetes

What is diabetes?

Diabetes is a chronic disease (a long standing illness). The disease is char-
acterised by raised blood glucose (sugar) levels, which occur either because
the body is unable to create cells that manufacture insulin (Type 1 diabetes)
or because these cells do not respond to the insulin that is produced by the
body, known as insulin resistance (Type 2 diabetes). The body needs the
hormone insulin so that it can use glucose from food. Without this, glucose
builds up in the body’s bloodstream, leading to a variety of potential conse-
quences. These are outlined in Figure 2.1 and can be either microvascular
(diseases of the small blood vessels, eye disease such as retinopathy, glau-
coma and cataracts, kidney disease, or macrovascular (CHD, cerebrovascu-
lar disease such as stroke, and peripheral vascular disease where blood
vessels become restricted or blocked). Those with diabetes are at a signifi-
cant risk of dying from cardiovascular disease including CHD. Diabetes can
affect the patient in other ways, for example those with diabetes must
inform the DVLA, although as long as their diabetes is under control they
can continue to drive.1 Those with diabetes may also face higher premiums
for life insurance.2

Diabetes affects all population groups. Type 1 diabetes tends to become evi-
dent rapidly and it develops most frequently prior to adulthood. Type 2
diabetes is most commonly diagnosed in adults over the age of 40 and

1 Diabetes UK (2003a)
2 Diabetes UK (2003b)
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symptoms can often appear gradually. It is often diagnosed as part of a
routine examination. It is thought that there is a significant pool of individ-
uals with Type 2 diabetes who go undiagnosed.3 The development of Type 2
diabetes is associated with unhealthy lifestyles and obesity and it is now
starting to be seen in children and young adults.4

Kidney failure
About 16% of all new
patients needing renal

replacement therapy have
diabetes and about 30% of
people with Type 2 diabetes

have kidney disease

Erectile dysfunction
Impotence may affect up 

to 50% of men with 
longstanding diabetes

Pregnancy and birth
Death rates for mother and 

baby around the time of 
birth can be two to three 
times higher for people 

with diabetes

Diabetic retinopathy 
(eye disease)

Diabetes is the most 
common cause of blindness 

in people of working age

Coronary heart disease 
and stroke

Diabetes is associated with 
a two-to-fourfold increased 

risk of coronary heart disease 
and stroke

Diabetic foot problems
15% of people with diabetes 

develop foot ulcers and 
5-15% of people with 

diabetic foot ulcers need 
amputations. Diabetes is 

the most common cause of 
non-traumatic lower-limb 

amputations

Diabetic ketoacidosis/coma
(due to very high blood 

sugar levels)
Most common cause of death 

for people with diabetes 
under the age of 20

FIGURE 2.1 The Complications of Diabetes

Source: Audit Commission (2000) Testing times: a review of diabetes services in England and Wales

3 Department of Health (2001)
4 Department of Health (2001)
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How many people suffer from diabetes?

The Audit Commission5 suggests that around 1.4 million people in the UK
are diagnosed with diabetes. Of this, over 80 per cent have Type 2 diabetes.6

However, it is thought that there are many more people who suffer from
Type 2 diabetes but who go undiagnosed. Estimates vary, but the Audit
Commission suggest that up to half of all cases of diabetes go undiagnosed,
so the true number of people with diabetes will be much higher than this.
Many cases that are newly diagnosed have had Type 2 diabetes for a num-
ber of years and have already developed diabetic complications.7 This
implies considerable benefits from early intervention in preventing
complications.

What is the cost of diabetes?

The cost of an illness can be measured in a number of ways. There are costs
to the health service that, as suggested by the complications in Figure 2.1,
are likely to be large in the case of Type 2 diabetes, there are costs to the
individual and families, other calls on public expenditure (e.g. social
services, support from state benefits) and costs to the broader economy (e.g.
higher employee absence). Costs can be both financial and based around
reductions in quality of life.

Figure 2.2 summarises the main costs of diabetes (including the costs of
complications including heart attacks), based on recent cost of illness stud-
ies in the UK (T2ARDIS and CODE-2 UK).8

The cost of Type 2 diabetes to the NHS is estimated to be about £2bn per year
(1999 estimate)—around 5 per cent of total NHS resources (including pri-
mary care by GPs and practice nurses and hospital care). Approximately 10
per cent of hospital resources are used treating patients with diabetes.9 This
reflects the cost of operations like amputations and complications includ-
ing kidney failure, which may include dialysis. In per capita terms, this is
equivalent to twice the average annual per capita health expenditure in the
UK. For social services, it is estimated that in 1999 around £128m of social
services expenditure was related to individuals with Type 2 diabetes (but
only one in twenty patients are reported to use social services).10

5 Audit Commission (2000)
6 Some estimates suggest that 90 per cent of patients with diabetes have Type 2 diabetes.
7 Department of Health (2001)
8 GlaxoSmithKline (2002)
9 Department of Health (2001)
10 GlaxoSmithKline (2002)
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Diabetes also reduces life expectancy. On average, life expectancy in indi-
viduals with Type 2 diabetes is reduced by up to 10 years. It also increases
substantially the risk of mortality from CHD and raises the risk of a range of
other conditions, described in Figure 2.1.

The link between Type 2 diabetes and work place absence is not well docu-
mented in the UK. In the T2ARDIS and CODE-2 UK studies, it is noted that a
small but significant (6%) portion of working age patients with Type 2
diabetes are unable to work because of their condition. The impact of this is
higher when the costs of carers, who are also unable to work because they
care for someone with diabetes, are taken into account.

Quality of Life

Personal Costs

Lost Earnings

NHS Costs

Social Services Costs

• Those with Type 2 diabetes report significantly poorer
quality of life then the general population, except in the
75+ age bracket

• Common problems related to mobility and pain
• Diabetic complications reduce quality of life further

• These include e.g. over-the-counter medicines, residential
care/nursing costs, transport

• £230 per annum to the individual
• £160 per annum to their carers
• Diabetic complications increase personal cost 3-fold and

double likelihood of needing carer

• £14,000 per year to the individual (figure relates only to
those who have lost earnings)

• £11,000 per year to their carers (figure relates only to those
who have lost earnings)

• 70% of individuals who lose earnings receive state benefits
(incapacity benefit approx. £3,500 per annum)

• £1,738 - £1,505 per annum  of which:
- £35 - £41 Oral anti diabetic drugs
- £273 - £53 Insulin
- £273 - £298 Other drugs
- £434 - £567 Ambulatory care
- £721 - £545 Hospital admissions

• £2,450 per annum (only 1 in 20 use social services) of which:
- £475 care in home
- £76 day centres
- £1,899 residential or nursing home

FIGURE 2.2 The Cost of Type 2 Diabetes – Average Annual Costs (1998/99 prices)

Source: GlaxoSmithKline (2002) The True Cost of Type 2 Diabetes in the UK:  Findings from T2ARDIS
and CODE-2 UK
Note: NHS Costs on the left are from T2ARDIS and on the right are from CODE-2 UK
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Other studies indicate that patients with Type 2 diabetes have higher
employee sickness absence rates than the general population.The literature
indicates rates around two to three times the average rate (which is 6.8 days
in the UK).11

Who is at risk from Type 2 diabetes?

The prevalence of Type 2 diabetes is influenced by a variety of factors. There
are significant differences across age bands in the population (Type 2
diabetes is less common in children and young adults) and there are impor-
tant differences across different ethnic groups (see Figure 2.3).
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FIGURE 2.3 Prevalence of Diabetes by Age, Gender and Ethnic Group (1998/99)

Source: ONS

Source: Newnham et al (2002)

11 Sources: American Diabetes Association (2003), Olsson et al (1994), S̆kerjanc (2001), CBI (2002)
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In addition to ethnicity, studies have shown a number of other factors that
influence the risk of diabetes. In particular there is a strong association
between body mass index (BMI) and the risk of Type 2 diabetes in middle-
aged men. Distribution of fat is also important (an excess around the waist
is a risk factor regardless of an individual’s body mass index). Physical activ-
ity is also thought to influence the risk of diabetes—the risk of diabetes
drops by 50 per cent in men who take moderately vigorous exercise
compared to inactive males.12

The prevalence of diabetes is also linked to social deprivation. Prevalence
tends to be higher in lower socio-economic groups. Figure 2.4 shows the
age-standardised prevalence of diabetes for men and women by deprivation
quintile.

Taking these risk factors together, Type 2 diabetes is an important area for
policymakers. It links closely to the current debate around health prevention
and promotion activities. The dispersion of risk across ethnic groups and
lower socio-economic groups also makes it relevant to the government’s
health inequality agenda.

12 Perry et al (1995)
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Source: Bassed on Newnham et al (2002)
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The Role of Medicines in the Treatment of 
Type 2 Diabetes

The National Service Framework for Diabetes

In December 2001, the Department of Health published a National Service
Framework (NSF) on standards of care for diabetes. This was followed by a
NSF on service delivery in January 2003.13 Similar frameworks have been
established for Scotland and Wales. There are at least four themes underly-
ing the NSFs:

The onset of Type 2 diabetes can be delayed or prevented.

There is significant under-diagnosis of diabetes, implying that there
are many people with diabetes that are not being properly managed.

When diabetes is effectively managed, life expectancy can be
increased, and the onset of complications can be reduced.

Self-management is a critical part of good management of diabetes.

Health services have set themselves the goal of improving the diagnosis of
diabetes. It is thought that many individuals are unaware that they have
diabetes, but ensuring the early diagnosis of diabetes is important to slow-
ing disease progression and improving quality of life. Some individuals are
not diagnosed until they have already developed complications.

The NSF places much emphasis on the management of people with Type 2
diabetes. There is good evidence that management of diabetes, and in par-
ticular “meticulous blood glucose control” can prevent, or at least delay, the
onset of complications.14 This can be achieved through weight loss,
increased physical activity and diet, but many individuals rely on medicines
to improve management of their blood glucose levels. Medicines are also
used to manage or reduce other risk factors associated with diabetes. For
instance, raised blood pressure and raised cholesterol levels are common in
adults with Type 2 diabetes. This places individuals with diabetes at an
increased risk of cardiovascular disease.

Evidence on the Benefits of Medicines with Diabetes Patients

Figure 2.5 summarises some of the main relevant developments in medi-
cines over the past 30 years in the treatment of individuals with diabetes.

■

■

■

■

13 http://www.dh.gov.uk/PolicyAndGuidance/HealthAndSocialCareTopics/Diabetes/fs/en
14 Department of Health (2001), page 24
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• Medicines available
included insulin
(injected),
sulfonylureas
(e.g. tolbutamide)
and biguanides
(e.g. metformin)
(both oral).

• Second
generation
sulfonylureas
approved.

• Combination
therapy becomes
common for
individuals not
controlled on a
single agent.

• Major clinical trial
shows benefit of
reduced mortality
and cardiovascular
complications
from metformin.

• Recognition of
insulin resistance
as a fundamental
cause of Type 2
diabetes.

• Recognition that
tight blood glucose
control needed to
manage diabetes
effectively.

• Recognition that
tight control of
blood pressure
and cholesterol
reduced
complications
from diabetes.

• Innovations occur
in insulin therapy
and oral agents.

• Combination
therapy for oral
agents offered as
one pill.

• Glitazones
(insulin sensitizers)
available.

• First drug in a new
class approved
(D-phenylalanine
derivatives).

Improved
compliance with

therapy expected.
Allows alternative
interventions for

patients with
uncontrolled

glucose

1970s 1980s 1990s 2000s

Used in addition
to diet and

exercise
to improve
outcomes

Increases
therapeutic
options and

allows better
management of

diabetes

Improves patient
management and
outcomes. Delays

in the onset of
diabetes-related
complications.

FIGURE 2.5 Developments in Medicines to Treat Type 2 Diabetes

Sources: MEDTAP International (2003), UKPDS (1998c) and ABPI (personal communication to NERA)



11The Value of Innovation in Managing Type 2 Diabetes

Modern medicines offer significant clinical benefits including reducing
mortality and complications from cardiovascular disease. The pharmaceu-
tical industry is continuing to develop new medicines to treat diabetes. The
Pharmaceutical Research Manufacturers of America (PhRMA)15 note that
some of the new medicines in development include:

Inhaled types of insulin which would not require injections;

A compound that mimics the effects of a natural co-hormone that
works with insulin to control blood glucose levels; and

A compound that may modify the metabolism of fat cells and help
treat diabetes-related obesity.

These new developments are likely to feed into the substantial benefits of
existing medicine in the future.

In addition to the innovations in Figure 2.5, medicines typically associated
with other disease areas (especially CHD) have been shown to be effective
in reducing complications in those with diabetes. Figure 2.6 summarises
some of the evidence, focused on four types of management with medi-
cines, as follows:

Intensive use of medicines to tightly manage blood glucose levels com-
pared to conventional therapy (mainly diet). (Tight control of blood glu-
cose is aimed at keeping fasting plasma glucose concentrations below
6mmol/l.)

Tight control of blood pressure using medicines to keep blood pressure
at or below 150/85mm Hg. (Either the angiotensin converting inhibitor
enzyme inhibitor captropril or a beta-blocker atenolol was used, with
other medicines as required.)

Use of statins (in this example, pravastatin) to reduce cholesterol levels
to 170mg/dL to reduce the risk of coronary events.

Diabetes is “well managed” with medicines (use of glipizide gastroin-
testinal therapeutic system).

Whilst there are many factors that contribute to good clinical manage-
ment of diabetes (diet and physical activity being two important ones), it
is clear that medicines have a role to play both directly and in regulating
blood glucose levels in those with diabetes. The benefits of these
medicines include reductions in complications, and in managing risk

■

■

■

■

■

■

■

15 PhRMA (2003)
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factors such as high blood pressure and cholesterol levels. We look at the
potential benefits from some of these in relation to managing the future
cost of Type 2 diabetes in the next section.

Tight control of
blood pressure in
diabetic patients

• 24% decline in any diabetes related outcome
• 32% reduction in risk of mortality from

diseases substantially increased by diabetes
• Decline (37%) in combined occurrence of

diabetic retinopathy, neuropathy and
nephropathy

• Reduction (37%) in the occurrence of any
diabetes complication

• Incidence of strokes falls in diabetic
patients (44%)

• 56% reduction in heart failure
• Need to treat 6.1 patients over 10 years to

avoid one patient developing any complication

Tight control
of blood

glucose levels

• Reduction (12%) in the risk of any
diabetes-related outcomes (e.g. heart attack,
heart failure, stroke, amputation, death)

• Much of this is due to a 25 per cent reduction
in microvascular outcomes

• Reduction in time to first adverse event
(mean gain of 1.14 years)

• Reduction in costs associated with
complications

Reduction of
cholesterol using

statin therapy

• Risk of coronary events (e.g. heart attacks)
reduced by 25%

• Risk of revascularisation (e.g. coronary bypass
operation) reduced by 32%

Good management
of Type 2 diabetes
with drug therapy

• Strong relationship between using drugs to
aid glycemic control and quality of life

• Positive impact on employment, absenteeism,
productivity, bed days and days of restricted
activity
➣ e.g.  97% of patients receiving drug

therapy were employed compared to
85% in the group not receiving therapy
and they worked a higher number of days

FIGURE 2.6 Benefits of Medicines in the Treatment of Type 2 Diabetes

Sources: Testa et al (1998), UKPDS (1998a), UKPDS (1998b), Goldberg et al (1998)
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Future Trends in Diabetes

The Future Cost of Diabetes

There is little doubt that the cost of diabetes is set to grow. This growth is
being driven by at least three sets of factors:

i. The UK population is ageing, which will increase the number of people
with diabetes given the higher prevalence of Type 2 diabetes in older
age groups (Figure 2.3).

ii. Risk factors such as obesity, poor diet and lack of exercise are likely to
contribute to growth in Type 2 diabetes in the future.16

iii. It is thought that up to half of all diabetes cases are not diagnosed.17

The current emphasis on better screening and diagnosis of diabetes
will increase reported prevalence rates. Part of the emphasis in the
National Service Frameworks is the potential for better screening to
improve detection of Type 2 diabetes.

Figure 2.7 illustrates how the number of people in the UK diagnosed with
diabetes will increase between 2002 and 2027, split by age band. The graph
takes prevalence rates reported by the Office for National Statistics (shown
in Figure 2.3) and applies them to UK population projections by age band for
the UK. (This is a simple way to estimate the number with a disease in the
future. The estimates obtained fall between those derived by Bagust et al
(2002), who estimate the number of people with diabetes using incidence
rates and make assumptions about mortality, and those provided by the
International Diabetes Federation.18 It is also consistent with an approach
taken by the American Diabetes Association (2002)).

On this basis, by 2027 there will be 1.8 million individuals diagnosed with
diabetes (Type 1 and Type 2) in the UK. However, this only accounts for the
first of the factors identified above (changing demographics). The true num-
ber could be much higher, depending on what is assumed about under
diagnosis and higher incidence of diabetes because of the growth in seden-
tary and unhealthy lifestyles. In Figure 2.8, we present two alternative sce-
narios: one takes the projections shown in Figure 2.7 and assumes that
prevalence will grow by 10 per cent over the next 20 years;19 the other
assumes that currently half of all diabetes cases are undiagnosed and so
shows the potential stock of cases.

16 Audit Commission (2000), Department of Health (2001), Newnham et al (2002)
17 Audit Commission (2000)
18 International Diabetes Federation (5.3.04) Personal communication to NERA
19 Newnham et al (2002)
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As a base scenario for considering the number of people with diabetes mov-
ing forward, we have assumed that the increase in the number of people
diagnosed with diabetes will increase 25 per cent over 20 years, over and
above what is expected because of ageing alone. This could come about
through improvements in detection of diabetes and changes in growth
because of lifestyle factors. On this basis, Table 2.1 shows the total number
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of the UK population diagnosed with diabetes between 2002 and 2027, with
separate projections for the number with Type 2 diabetes.20

TABLE 2.1
PROJECTIONS OF UK POPULATION WITH DIABETES20

Number (000s) 2002 2007 2012 2017 2022 2027

Number diagnosed 1,341 1,491 1,675 1,887 2,110 2,346
with diabetes

Number diagnosed 1,216 1,366 1,550 1,762 1,986 2,222
with Type 2 diabetes

Source: NERA calculation

The Benefits of Management of Blood Glucose Levels with
Medicines

The projections in Table 2.1 suggest that the number of cases of diabetes
could rise by over 80 per cent between 2002 and 2027. This reflects assump-
tions on ageing, increasing prevalence from obesity and improved detection
and is likely to be a high-end estimate. This raises important questions
about how to manage the rising population with diabetes. The UK
Prospective Diabetes Study has shown that tight management of blood
glucose, using insulin or sulphonylureas, can help to reduce/delay the onset
of diabetic complications.21 This has two consequences: it can increase the
up-front costs of managing diabetes in a primary care setting, because of
greater use of medicines; it can reduce longer-term costs of treating diabetic
complications (which often involves costly inpatient care). Work by Gray et
al (2000) suggests that these two costs essentially balance each other out.
For the patient, this implies that diabetic complications have been delayed
or reduced. For the health system, the impact is close to cost neutral—the
cost of the additional expenditure is largely offset by reduced inpatient
expenditure. A challenge for the health system is to take a long-term view
and be willing to invest in primary care now and to reduce secondary care
expenditure in the future.

20 There is considerable uncertainty in making projections of this sort into the future, so the
numbers should be taken as illustrating the potentially large burden, accepting that there
are margins of error. In particular, estimates of the number of individuals with Type 1
diabetes is unclear so we have taken an estimate based on data from Amos et al (1997) and
assumed that the number of patients with Type 1 diabetes remains flat constant over time.
This implies that the share of Type 1 cases in the overall burden declines over time, which is
reasonable given that prevalence of Type 2 diabetes is expected to grow because of the
factors described above.

21 UKPDS (1998a)
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Figure 2.9 illustrates this offsetting of costs. The graph shows the incremen-
tal cost, over a 10-year period, of treating an individual intensively with med-
icines to control blood glucose levels compared to conventional treatment
(typically diet) and the savings in costs of complications. This does not
account for the value that the patient might place on avoiding complications.

In Table 2.2 we translate these numbers into expenditure impacts for the UK
health system as a whole, based on the projections of the number of people
with Type 2 diabetes outlined above.23 We show the anticipated costs
depending on whether all of this population is treated with conventional
treatment or with tight management of blood glucose using medicines.
Using primary care estimates to reflect costs in practice rather than in a
clinical trial setting shows a small net cost to the NHS, but reducing com-
plications delivers significant quality of life benefits.

22 Costs and savings are shown in 1997 prices. The costs have not been discounted to account
for the time horizon over which costs and benefits are incurred.

23 In doing so, we have assumed that the costs outlined in Figure 2.9 can be applied across the
entire population of those with Type 2 diabetes (the study only included individuals aged
25-65 years), and have assumed that they are representative of costs across the UK (the
study was based on data from 23 centres across the UK). We have uprated costs from 1997 to
2001/2 levels using the Hospital and Community Health Services Pay and Prices Index,
supplied by the Department of Health.

Other
medicines

Anti-
hypertensive

medicines

M
ea

n
 c

o
st

 d
if

fe
re

n
ce

 p
er

 p
at

ie
n

t 
£s

 (
19

97
 p

ri
ce

s)

Additional cost per patient

Savings per patient

Hospital
inpatient

Outpatient

Eye and renal
disease

Anti-
diabetic

treatment

Clinical
visits

-800

-600

-400

-200

0

200

400

600

800

FIGURE 2.9 Offsetting the Cost of Intensive Medicine Blood Glucose Control (1997 Prices)22

Source: Gray et al (2000)



17The Value of Innovation in Managing Type 2 Diabetes

How many individuals are currently receiving tight management of blood
glucose levels is unknown, but Diabetes UK has suggested that the number
is small (between 100,000-150,000).24 However, the relatively few who are
currently tightly managed suggests that there is significant scope to
increase the number of individuals receiving tight management of blood
glucose levels and realise many of the benefits. Gray et al (2000) concluded
that the average cost of an event free year of intensive blood glucose control
is about £1,166 (1997 prices).25

TABLE 2.2
COSTS OF MANAGING FUTURE POPULATION WITH DIABETES WITH CONVENTIONAL OR

INTENSIVE MEDICINE TREATMENT (2001/2 PRICES)

2002 2007 2012 2017 2022 2027

Costs (inpatient)
Intensive medicine treatment (£m) 761 855 970 1,103 1,243 1,391
Conventional treatment (£m) 900 1,011 1,147 1,304 1,469 1,644

Costs to primary care (drugs and visits)
Intensive medicine treatment (£m) 447 503 570 648 731 817
Conventional treatment (£m) 240 270 306 348 392 438

Of which: cost of antidiabetic drugs
Intensive medicine treatment (£m) 181 203 231 262 295 331
Conventional treatment (£m) 86 96 109 124 140 156

Source: NERA calculation using Gray et al (2000)

One of the drivers of savings from intensive blood glucose management is
that fewer inpatient hospital bed days are used to manage the complica-
tions of diabetes. This can free scarce bed and doctor capacity to treat oth-
ers requiring inpatient treatment. Figure 2.10 suggests that if all patients
with Type 2 diabetes in 2002 were treated with intensive blood glucose con-
trol rather than conventional treatment, a maximum of 339,325 hospital bed
days would be saved.26 This equates to over 70,00027 hospital admissions—a

24 Diabetes UK, Personal communication to NERA
25 Although the confidence intervals around this number mean it is not significantly different

from zero cost.
26 This figure needs to be interpreted with care, because it assumes that savings in bed days

accrue immediately. In practice, they will accrue over time, so tight management of blood
glucose may not generate significant bedday savings immediately. However, over time the
benefits will accrue.

27 This assumes an average length of inpatient stay of just less than 5 days (source:
Department of Health HES statistics for 2001/2). In practice, this may under-state the
number of waiting list admissions possible because acute elective admissions tend to have
shorter lengths of stay than the average across all admissions.
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significant proportion of current patients on waiting lists for elective admis-
sions, which currently number a little over 1 million patients. By 2027, this
saving could be as much as 619,944 bed days (128,088 admissions).

Management of Other Complications with Medicines

In addition to tight management of blood glucose, medicines can deliver a
range of other benefits to patients with diabetes. Two examples are man-
agement of blood pressure and management of lipid levels.

According to the UK Prospective Diabetes Study,28 at the age of 45, around 40
per cent of patients with diabetes have high blood pressure (also known as
hypertension). This figure rises to 60 per cent by the age of 75. High blood
pressure increases the risk of CHD including heart attack. The study exam-
ined the impact of controlling blood pressure in patients aged 25-65 using
medicines (captopril or atenolol). Around 38 per cent of patients recruited
for the study had hypertension. The study found that tight management of
hypertension significantly reduced the risk of adverse events, notably the
risk of death and stroke.

Figure 2.11 shows the risk of adverse events in hypertensive diabetic
patients, showing how the risk changes depending on whether patients
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28 UKPDS (1998b)
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have their blood pressure tightly controlled with medicines. For all the
complications listed, the risk falls with tight control, with statistically
significant reductions in mortality, stroke and microvascular disease. (Note
that these reductions refer only to the period during which patients were
monitored (around 8.5 years on average)).

As with tight control of blood glucose levels the reduction, or delay, of com-
plications will generate savings to inpatient expenditure, as well as benefits
to patients from a reduction in adverse events.

As described in Figure 2.6, Goldberg et al (1998) found similar benefits from
the management of cholesterol in diabetic patients, using pravastatin to
lower lipid levels. The study concluded that pravastatin treatment reduced
the risk of coronary events29 in those with diabetes by 25 per cent. The
relative risk of revascularisation procedures was reduced by 32 per cent.
Again, these reductions will generate savings to the health system from
inpatient care costs avoided and reductions in adverse events should
improve quality of life for patients.

29 These include death from coronary heart disease, non-fatal heart attack, heart bypass and
percutaneous transluminal coronary angioplasty.
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Employment Costs

It is difficult to quantify the precise impact of improved management of
diabetes with medicines to employers. However, the impact is likely to be
large and we know from T2ARDIS and CODE-2 UK that Type 2 diabetes
results in significant employment costs. For instance:

Of those covered in the T2ARDIS and CODE-2 studies, around 42 per cent
were of working age (51% of their carers were also working age).

6 per cent of these patients were not working because of their diabetes,
whilst 9 per cent of those caring for people with diabetes were not
working because of diabetes (another 3% were working part time as 
a result).

The majority of those not working as a result of their diabetes had
microvascular or macrovascular complications, or both.

The number of days of employee sickness absence are likely to be
higher in diabetic patients than they are for the general population. We
have not found good evidence related to the UK, but studies in the
literature suggest that patients with diabetes can have two to three
times the sickness absence rates of the general population.30

In Figure 2.12 we illustrate the potential number of workdays lost due to
Type 2 diabetes for the UK between 2002-2027. The graph shows the number
anticipated if those people with diabetes had absence rates seen in the
general working age population31 compared to the number if the rate were
2.5 times this.32

On this basis, the current cost to employers of absence, over and above what
is expected in the general population, was £418m in 2002. This is the direct
cost to employers, which includes salary and replacement cost. If the indi-
rect costs are included, such as the value of poor quality of service and the
knock-on impact on customer satisfaction, the cost to employers almost
doubles. The literature does not add much on the scope for better manage-
ment of diabetes with medicines, or other risk factors, to reduce employee-
absence. It is therefore a matter of judgement as to how much better
management of diabetes and other risk factors will reduce this absence, but
we know from the UKPDS that complication rates, hospital bed days and

■

■

■

■

30 American Diabetes Association (2003), Olsson et al (1994), S̆kerjanc (2001), Wackawski (1990)
31 6.8 days in 2002. Source: CBI (2003)
32 This is a pragmatic assumption intended to illustrate an order of magnitude of absence

amongst those with Type 2 diabetes that is consistent with estimates from the literature. We
have not identified evidence on absence rates in those with diabetes in the UK.
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mortality from diabetes is reduced through wider use of medicines to
manage Type 2 diabetes. This will translate into employee absence benefits.

Benefits for Patients

We have not found any evidence that allows a direct link to be made between
management of diabetes with medicines and other risk factors and benefits
to patients. However, earlier sections have demonstrated that tight manage-
ment of blood glucose and blood pressure using medicines has significant
impacts on the risk of microvascular and macrovascular complications.

We know from the T2ARDIS and CODE-2 studies that patients with Type 2
diabetes have significantly lower quality of life than the general population,
which supports other data on quality of life collected in the Health Survey
for England in 1996. T2ARDIS and CODE-2 also tell us that quality of life is
significantly further reduced by the existence of diabetic complications. It is
therefore reasonable to assume that medicines that avoid and delay the

33 The projections are based on those of working age, but does not control for age and absence
rates beyond this.
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FIGURE 2.12 Work Days Lost Due to Type 2 Diabetes (Based on Projections of UK Population
of Working Age with Type 2 Diabetes, 2002-2027)33

Source: NERA calculation
Note: Assumes absence on average in the workforce is 6.8 days and is 2.5 times higher in those with
diabetics. The cost to employers is based on a CBI estimate of £476 per employee (average for all
employees) per year in 2002.
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onset of complications or reduces their severity, will translate into quality
of life benefits for patients. It is a simple measure, but Gray et al (2000) esti-
mated the cost of achieving a diabetic adverse event-free year through
medicine management of blood glucose levels is £1,166.

It is, of course, also important to consider the mortality impacts of medi-
cines for diabetes and other risk factors. For instance:

UKPDS (1998a) found that tight management of blood glucose levels
using medicines reduced death rates within the ten-year period of the
study by 10 per cent (although the drop was not statistically signifi-
cant).

UKPDS (1998b) found that tight management of blood pressure using
medicines significantly reduced death from diseases that are substan-
tially increased by diabetes (e.g. cardiovascular disease). All cause mor-
tality also fell, but the drop was not statistically significant.

As well as improving quality of life, medicines that reduce or delay compli-
cations will generate other benefits. Both T2ARDIS and CODE-2 studies
showed the patients with Type 2 diabetes (and their carers) incur significant
personal costs (e.g. related to over-the-counter medicines, nursing and res-
idential care, transport). These costs rise steeply in the presence of diabetic
complications. It is therefore natural to conclude that interventions to
reduce or delay the onset of diabetic complications will have a positive
effect on the personal costs of patients and their carers.

■

■
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The Epidemiology of CHD

What is CHD?

CHD is a chronic disease of the heart that occurs when the walls of the
coronary arteries (vessels which supply oxygen-rich blood to the heart)
become narrowed by a gradual build up of fatty material (atheroma).34

The heart needs a constant supply of oxygenated blood in order to work well,
this fatty material reduces the amount of oxygen rich blood reaching the
heart and so the heart cannot work very efficiently. Figure 3.1 outlines 
the two main forms of CHD, angina and heart attack, and the effect on 
the patient.

How many people suffer from CHD?

More than 1.4 million people have angina in England and around 275,000
people have a heart attack in England each year.35 In Scotland around half a
million have CHD.36 In Wales the development of disease registers will provide
a clearer picture of how many are currently suffering from CHD.37 The British
Heart Foundation suggests that some 2 million have angina across the UK as
a whole, although there are concerns that some people are not currently diag-

34 Wanless (2003)
35 Department of Health (2003a)
36 Scottish Executive (2001)
37 National Assembly for Wales (2001)
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nosed.38 Drawing on a long-term study of civil servants in the UK this could be
in the region of 1 undiagnosed person for every 4 diagnosed with CHD.39

What is the cost of CHD?

The consequences of CHD are very broad. As with diabetes the costs relate
to individuals and their carers, the health system, other public expenditure
and costs to the economy through absence from work. CHD is a leading
cause of death and has substantial ill health and quality of life implications.

Despite falling mortality since the 1970s, CHD remains one of the leading
causes of death in the UK. CHD is the top cause of years of life lost up to the
age of 75 in England. Figure 3.2 illustrates age standardized CHD mortality
per 100,000 men aged 34 to 75 for the regions of the UK and the top causes
of Years of Life Lost. Scotland has higher rates than all other regions of the
UK, with a mortality rate of 261 per 100,000 men in 2001 compared to the
lowest in England of 207 per 100,000 in England. Scotland also has the
highest mortality rate for women with 98 per 100,000 women in 2001, com-
pared to 70 per 100,000 women in England.

Heart attack
• Blocked artery stops

blood flow to the heart
• Severe pain
• High risk of mortality
• Heart permanently

damaged

Transitory
light headedness
from heart attack

Angina
• Fatty material reduces

blood flow to the heart
• Chest pain or pain down

left arm, neck, shoulder,
jaw or back

• Shortness of breath
• Can limit everyday activities
• Differs between sufferers

Transitory nausea
from heart attack

Figure 3.1 The Main Forms of CHD

Source: US Dept. of Health and Human Services, Facts about Coronary Heart Disease and BHF

38 http://www.bhf.org.uk/professionals/index.asp?SecID=15&secondlevel=519
39 Hemmingway et al (2003)
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Top Cause of Years of Life Lost Up to Age 75
England (1999)

Contributing factor % total life yrs lost

CHD 18
Cancer 17
Injury/Poisoning 9
Suicide 6
Stroke 6
Respiratory disease 6
Liver disease 2
  (alcohol related)
Road Traffic Accidents 2
Diabetes 1
Others 33

Total 100

Age Standardised CHD Mortality per 100,000 Men aged 34-75
UK Regions (1978-2001)

Scotland Northern IrelandEngland Wales
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Although the reduction in mortality is clear, the UK compares less well with
its European counterparts, with higher mortality rates (249 per 100,000 men
in 1999) than some of it’s closest neighbours including France and Germany
(with 83 and 178 per 100,000 men in 1999 respectively). Trends in mortality
for men are illustrated in Figure 3.3.

CHD reduces quality of life. For those with angina, this means a painful
feeling in the chest, and for those who suffer a heart attack it includes acute
pain. Figure 3.4 compares the impact on reduction in quality of life from a
number of diseases including heart failure and angina (measured using the
Short Form 36 quality of life survey). In this survey perfect health is a score
of 1; death is zero. Some-one living with angina experiences significantly
lower quality of life (around 60% less) than some-one without. In this figure,
heart failure and angina generate the largest reductions in quality of life out
of the disease shown.
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CHD has a considerable cost to the NHS, both in primary care and in sec-
ondary care. For example, the rate of GP consultations for CHD outweigh
those for diabetes and stroke (Figure 3.5).
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In monetary terms, CHD has been estimated to cost the NHS in the region
of £1,738 million a year (1999).40 Figure 3.6 shows the cost of CHD across the
NHS from prevention through to A&E and hospitals. It is clear that the
majority of costs occur in the hospital sector, where CHD accounts for
around 7 per cent of NHS acute care spend (including, for example, hospi-
talisations for heart attacks and unstable angina).41 It also accounts for over
12 per cent of medicines expenditure in primary care.42

CHD is also a cost to the economy, from working days lost due to premature
death and illness. Although CHD is most common in older people, it still
affects a significant proportion of the economically active population.
Figure 3.7 illustrates the working years lost due to early death and sickness
absence and the financial cost to the economy in one year. Some 19 work-
ing days per man and 2 working days per woman were lost from mortality
in 1999 in the UK. A further 25 days per person were lost to certified inca-
pacity in 1999 in the UK. Overall, CHD costs the UK economy almost £3bn
per year through productivity losses. In the light of the need for women to
work longer (pensionable age is being increased on a phased basis from 60
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Source: Liu et al (2002) and corrected data personal communication to NERA (15.3.04)

40 Liu et al (2002) and corrected data personal communication to NERA (15.3.04)
41 NERA calculation using Department of Health (2003d) data.
42 NERA calculation using Department of Health (2003d) data.
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to 6543) and concerns about income in old age, enabling the population to
continue working productively is a major concern.

Who is at risk from CHD?

CHD affects some groups of the population more than others. It is particu-
larly prevalent in the elderly and is more common in men than in women.
For example, 216 in 1,000 men and 161 in 1,000 women were treated for CHD
in England and Wales (1994 to 1998) (Figure 3.8). It is thought that women
have some protection from heart disease due to hormones (oestrogen) pro-
duced by their bodies up until the menopause.44

The number of people with CHD is disproportionately distributed across the
UK (Figure 3.9). The age-standardised mortality rate from CHD for men
under the age of 65 shows that mortality is higher in the northern areas
including Scotland compared to significantly lower mortality in the south
east. The main reasons for the higher mortality in Scotland are thought to
be high rates of smoking, poor diet and poverty.45
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43 http://www.over50.gov.uk/englandandwales/pensions/state.shtml
44 This is a theory that has not yet been scientifically proven. BHF (24.3.04) personal communi-

cation to NERA
45 http://www.show.scot.nhs.uk/isdonline/heart_disease/heart_disease.htm
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FIGURE 3.9 Age Standardised Mortality from CHD for Men Under 65 by Local Authority

Source: BHF Coronary heart disease statistics at www.heartstats.org
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CHD also disproportionately affects ethnic groups. Seven per cent of
Bangladeshi men and 10 per cent of Pakistani men suffer from angina com-
pared to just 5 per cent of men in the general population. Higher rates of
CHD are also found in those in greater deprivation, with 4 per cent of men
in the highest deprivation category (Q5) suffering from angina, compared to
3 per cent in the lowest deprivation category (Q1) (Figure 3.10).
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CHD is related to a number of key risk factors. Some of these can be
changed, such as smoking and diet. Others, including age and family histo-
ry cannot be altered. Figure 3.11 sets out both the risk factors that can’t be
changed and those that can. These risk factors interact in complex ways.
Individually each risk factor alone doubles the chance of developing CHD.
Jointly the risk changes, for example, someone who has high cholesterol,
high blood pressure and smokes cigarettes is eight times more likely to
develop CHD than someone who has no risk factors.46

Age: 45 or older for men, 55 or older for women

Family history of early CHD: A father or brother diagnosed before
aged 55, or a mother or sister diagnosed before age 65

Diabetes: Forecasts suggest a significant increase in the number of
people with diabetes.  This is partly due to the changing demographic
profile of the population and also because of growth in the risk factors
associated with Type 2 diabetes (many of which are similar to CHD).

Obesity:  In the UK, prevalence of adult obesity is rising with 14
per cent of the UK population classified as obese (Body Mass Index
over 30kg/m2) in 1991 rising to 22 per cent in 2001.

Smoking:  Although the prevalence of adult smoking has been falling
it still remains at around 28 per cent of all adults aged 16 and over
in England.

Alcohol:  There remains a significant proportion of the adult
population who are drinking at higher levels than recommended. For
example, in 2001 some 27 per cent of men and 15 per cent of women
were drinking outside recommended limits (21 units per week for men
and 14 for women).  A sizeable proportion (in 2002 around 15 per
cent) of those in the 11 to 15 age group also drink alcohol.

Blood pressure:  In 2002 26.3 per cent of English men and 20 per
cent of women had hypertensive untreated blood pressure.

Diet: The 2003 National Diet and Nutrition Survey conducted by the
Department of Health and the Food Standards Agency found that
fruit and vegetable consumption has increased since 15 years ago.
It has increased most in the older population (3 portions per day in
1987 to 3.7 portions per day for women aged between 50 and 64)
but younger people aged 19 to 24, are eating no more fruit and
vegetable, or oily fish, than they were fifteen years ago.

Physical activity:  Current data suggests that only 37 per cent of
men and 25 per cent of women take the recommended 30 minutes
of exercise five times a week in the UK.

Cholesterol:  66 per cent of men and 67 per cent of women in England
have blood cholesterol levels greater than the recommended 5 mmol/1.

Risk factors 
that can’t 

be modified

Risk factors 
that can 

be modified

FIGURE 3.11 Risk Factors for CHD

Source: OECD Health Data (2003), Department of Health (2003b and 2003c), and BHF Coronary heart
disease statistics at www.heartstats.org

46 US Department of Health and Human Services, Facts About Coronary Heart Disease
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Future Trends in CHD
The wide range of risk factors for CHD mean that is difficult to accurately
predict the future trends for CHD in the UK.47 A simple extrapolation of cur-
rent prevalence of CHD in the UK illustrates a likely increase in the numbers
suffering from CHD in the future (Figure 3.12).48 On this basis, the number of
people with CHD is likely to increase to some 3.7million by 2027. This
extrapolation implicitly assumes no changes in the factors affecting the
prevalence of CHD and is driven purely by the ageing of the population and
a simple approach to estimating the likely future population with CHD.
Given the growth in the risk factors for CHD, this is likely to be a conserva-
tive estimate moving forward.

This forecast is related only to ageing. The number of people with CHD is
likely to rise from trends in lifestyle. For example, the National Audit Office
(NAO) suggest that by 2010 over a quarter of all adults are going to be obese

47 The British Heart Foundation is unaware of work to forecast the future burden of CHD. BHF
(15.3.04) Personal communication to NERA

48 This extrapolation implicitly assumes no changes in the factors affecting CHD and the
increase in numbers with CHD is driven purely by the ageing of the population.
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based on current trends.49 The NAO also suggest that being obese increases
the relative risk for heart attacks by 3.2 per cent and 1.5 per cent for women
and men respectively. It increases the relative risk of angina by 1.8 per cent
for both women and men. Although this is a simple approach, we have
undertaken a scenario which looks at the possible size of the population
with CHD if prevalence were to rise by 5 per cent over the next 20 years to
proxy what might occur from this increase in obesity and other lifestyle
factors (Figure 3.13). This is an illustration only, but clearly shows that the
cost of CHD could be substantial in the future.

There is also evidence that a number of cases of angina are not being
diagnosed in primary care. Extrapolating from a study of Whitehall civil
servants undertaken over 11 years suggests that there could be a minimum
of 1 undiagnosed case of angina for every 4 diagnosed cases.50 Using this as
an adjustment factor and assuming improvements in diagnosis, cases of
CHD would rise in future from 3.7 million to 4.7 million in 2027.
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49 National Audit Office (2001)
50 Hemingway et al (2003)
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Coupling the simple forecasts due to ageing with estimates of the cost of
CHD across the economy, it is possible to estimate what the potential cost
could be to the NHS and the economy in the future. This provides a lower
bound estimate that only accounts for the ageing of the population.

TABLE 3.1
ESTIMATED COST OF CHD IN THE UK, £M (1999 VALUES)

1999 2010 2020 2027

Direct Health Care Cost 1,738 2,011 2,342 2,572

Productivity Cost:  
– Sickness absence 2,207 2,553 2,973 3,265
– Early death 701 811 944 1,037

Informal Carer Cost 2,416 2,795 3,255 3,575

Total 7,064 8,170 9,514 10,449

Source: NERA calculations based on Liu et al (2002) and GAD population projections.

The Role of Medicines in the Treatment of CHD

The National Service Framework for CHD

It is clear that CHD imposes a significant cost on the health service, the
economy and individuals. This cost is likely to rise, both as the UK’s popu-
lation’s age and lifestyles change. The National Service Framework for CHD
in 2000 set out a national standard of care to help tackle CHD in England.
Similar standards have been set out in Wales and Scotland. The main
themes include putting the emphasis on individuals to manage their
lifestyle and reduce the risks of CHD, and ensuring the health service pro-
vides proper support and access to services for those at high risk of CHD.
There is also an emphasis on increasing capacity to deal with more serious
cases of CHD.

Figure 3.14 sets out the standards of the English NSF for CHD.



36 The Value of Innovation in Managing Coronary Heart Disease

Standards 1 & 2
Reducing heart disease 

in the population

Standards 3 & 4
Preventing CHD in 
high risk patients

Standards 5, 6 & 7
Heart attack and other 

acute coronary syndromes

Standard 8
Stable angina

Standards 9 & 10
Revascularisation

Standard 11
Heart failure

Standard 12
Cardiac rehabilitation

5-a-day programme to increase consumption 
of fruit and veg

Patient registers and appropriate treatment
Lifestyle changes
including smoking cessation
Use of statins

Rapid access chest pain clinics
Thrombolytics within 60 minutes of calling 
for professional help

Appropriate investigation and medicines to 
reduce risk of coronary events

Expansion of cardiac surgery
Appropriate medicines following surgery

Appropriate investigations and medicines

Multi-disciplinary programme including 
changes to lifestyle

FIGURE 3.14 NSF Standards 

Source: Department of Health (2003)
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Using Medicines to Help Manage the 
Cost of CHD
Mortality from CHD has been falling in the UK since the 1970s. Throughout
this time a number of medicines have been available as part of the package
of care for CHD. Medicines are only one part of the equation for managing
CHD—lifestyle and encouraging individuals to take responsibility for 
their health is important—but medicines have been shown to deliver
significant benefits to patients with, or at risk from, CHD. Figure 3.15 pro-
vides some examples.

The pharmaceutical industry is continuing to develop new medicines 
to treat CHD. The recent PhRMA 2003 survey of new medicines in develop-
ment highlights the 123 medicines in the pipeline to tackle heart disease
and stroke, see Figure 3.16. This includes some 7 for heart attack, 6 for
angina and 10 for hypertension (high blood pressure is a risk factor for CHD
and stroke).

Beta blockers

ACE Inhibitors

Statins

Combination Therapy

Slow down the heart rate
23% reduction in long-term risk of death
Improve bypass operation survival rates

Improve cardiac output
(blood pumped by the heart)
22% reduction in risk of death from heart attack
22% reduction in risk of heart attack and stroke

Lower cholesterol
30% reduction in risk of death
60% reduction in risk of heart attack
17%  to 30% reduction in strokes
Reduce hospitalisations

72 to 87% reduction in risk of death from 
combination of  anti-platelets, beta blockers, 
ACE inhibitors and statins

FIGURE 3.15 Benefits of Selected Medicines in the Treatment of CHD

Source: Law et al (2003), HPSGC (2002) Heart Protection Study, Freemantle et al (1999), Mayor (1999)
and Mukherjee et al (2004)
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Some key innovations include:

A medicine that changes the heart’s metabolism (how quickly it uses
energy) so that it requires less oxygen. For the patient this means less
pain and a potentially more active life.

A medicine that promotes vessel growth and may enable patients to
‘grow’ their own heart bypasses and blocked arteries.

A vaccine that may be able to promote “good” cholesterol (the body
needs a certain amount of cholesterol to function properly) by pre-
venting “good” cholesterol turning into “bad” cholesterol.

These are still in development but offer potentially high benefits in the
future.

Looking back over time at the reduction in mortality from CHD, recent work
has been carried out that has attributed this reduction to available treat-
ments.51 This approach uses data on effectiveness and uptake and trends in
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risk factors in a cell based model to estimate the impact of medicines, sur-
gery and changes in risk factors on mortality. Figure 3.17 illustrates how this
varies across different types of treatments and the change in broader risk
factors (such as smoking) in the population. The largest contribution to
reductions in mortality from CHD comes from the reduction of risk factors
such as smoking and cholesterol.

In this analysis, medicines accounted for thirteen per cent of deaths avoid-
ed or postponed. Figure 3.18 illustrates how this reduction is split across dif-
ferent types of medicines. Although not shown, aspirin alone is estimated
to have prevented between 2,527 and 7,545 deaths in the year 2000.52

Thrombolytics (medicines that break down blood clots), beta-blockers (slow
down the heart rate) and statins (medicines that reduce cholesterol levels)

52 A range is estimated to reflect uncertainty in modelling the impact of medicines and risk
factors on mortality. It is uncertain how many people would have died if medicines and
surgery and changes in risk factors had not happened.
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are the next most important, accounting for between 1,552 and 5,061 lives
saved in the year 2000.

There are a number of different classes of medicines that can be used in the
treatment of patients with CHD. Below, we describe two case studies (statins
and thrombolytics) to illustrate how pharmaceutical innovation has helped
in the treatment of CHD.

A case study of Statins

High cholesterol is an important risk factor for CHD. Statins (lipid lowering
medicines) lower the amount of cholesterol in the blood. They have been
one of the latest major innovations in tackling CHD (first licensed in the UK
in 1989).

The NHS in England is expected to spend some £694.7 million on lipid low-
ering drugs treating some 1.8 million patients over the year 2004/5.53

Expenditure has been rising over time following a sharp increase in the
number of prescriptions for statins. For example, from 6.4 million prescrip-
tions in 1998/9 to 18.8 million in 2002/3 (Figure 3.19) with an average growth
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in expenditure of 30 per cent per year. Much of this increase in spending is
attributed to the increase in the use of medicines for CHD from introduction
of the NSF for CHD in England in 2000.

This prescribing has the potential to deliver a range of benefits, and a num-
ber of studies have shown the benefit of statins. Table 3.2 draws on evidence
from some of the main clinical trials of statins. It shows the reduction in
cholesterol, relative risk reduction (reduction in the group receiving statins
compared to those who weren’t receiving statins) and the number of people
needed to treat to avoid an adverse outcome associated with CHD (for
example, death or heart attack).

Extrapolating findings from the UK-based Heart Protection Study and apply-
ing the benefits to the one and a half million people currently taking statins
in England provides an estimate of the likely adverse events avoided from
taking statins (Figure 3.20). (This may overstate the benefits due to the clin-
ical trial setting but is a useful way of analysing the likely benefits to the
NHS.) This approach draws on the number needed to treat from the clinical
trial and applies this to the one and a half million taking statins. We can
also estimate the likely costs avoided by the NHS, although the costs we
present are minimums excluding the follow-on costs associated with sup-
port once a patient has left hospital. We have also included an estimate of
the number of lives saved, and their value. The value of lives saved is
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TABLE 3.2
BENEFITS OF STATINS REPORTED IN MAJOR CLINICAL TRIALS

Heart
AFCAPS/Tex Protection

CAPS WOSCOPS CARE LIPID 4S Study

Average 1.0 1.4 1.1 1.0 1.7 0.8
cholesterol 
reduction 
(mmol/l)

Relative Risk 37% 31% 24% 24% 34% 27%
Reduction

Number 50 42 33 28 11 33
Needed to 
Treat

Outcome Fatal and CHD death or non-fatal heart attack
non-fatal

heart attack,
unstable angina 

and sudden death

Source: SIGN (1999) and HPSCG (2002)

17,422

31,250

20,833

20, 548

11,719

13,761

£21,492 m

£15 m

£47 m

£80 m

£43 m

£33 m

£218 m

Angioplasty

Heart bypass

Hospitalisation
for stroke

Hospitalisation
for angina

Hospitalisation
for heart attack

Lives saved

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000

Events avoided

FIGURE 3.20 Events Avoided Through Treatment with Statins Over 5 Years

Source: NERA calculations using HPSCG (2002) data, NHS reference costs (2003), Highways Economic
Note 1 (2000)
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derived from Department for Transport estimates used to value lives saved
from the avoidance of road traffic accidents.

In total, we estimate that the hospitalisations avoided equate to saving
around 607,000 bed days over the 5 years. This is approximately 120,000 bed
days each year. This equates to around 24,000 extra patients who could be
treated.

The total costs avoided for the NHS over 5 years is some £218 million. This
does not offset the estimated £3.2 billion spent on statins (at current prices)
but leads to some 17,400 lives saved and the avoidance of the reduction in
quality of life and productivity costs.

Wanless (2002) estimated that statins could cost the NHS some £2.1 billion
by 2010 (this estimate includes cost offsets from reduced hospitalisations
and assumptions related to off-patent savings). Whilst we cannot exactly
match the benefits of this spending (as it is not reported how many people
will receive statins in 2010) the benefits are likely to be substantial, includ-
ing around 40,000 lives saved, reduced hospitalisations and the avoidance of
productivity loss.

The value of medicines, particularly for CHD was clearly recognised by the
then Secretary of State for Health, Alan Milburn, in his April 2003 speech to
the Association of the British Pharmaceutical Industry:

“Already in the last few years the number of premature deaths from
major killers such as cancer and coronary heart disease have begun to
fall dramatically in our country. New drugs and more effective prescrib-
ing have played their part in that……prescribing of statins has risen by
30 per cent benefiting over one million people and helping to save an esti-
mated 6,000 lives”

The UK has increased uptake of statins, but in a European comparison of
uptake rates it lies in 10th place (Figure 3.21). The UK had a rate of 23.86
daily doses per 1,000 covered population from 1997 to 2002, compared to the
top rate of 59.28 daily doses per 1,000 covered population in Norway in 1997
to 2001. The reasons for differential performance are varied, for example,
Norwegian doctors have been involved in key studies for the use of statins
that may have encouraged their rapid uptake. The Heart Protection Study
demonstrated that statins were effective for those at high risk of CHD and
that some 2 million in addition to the 1 million who were taking statins
could benefit. Since then, a further 800,000 are now taking statins, implying
that there are around 1.2 million people who could still benefit from statins.
If the remaining 1.2 million starting to take statins this could lead to a
further saving of 14,000 lives.
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John Reid, the Health Secretary, announced in late 2003 that one statin could
be made available over the counter following a consultation period.54

Currently it is only available from a prescription written by a GP. Under the
proposal, patients would be assessed by pharmacists and can exercise their
own choice on whether to buy statins that will lower the chance of heart
attacks. This could significantly increase access to these medicines. The
Medicines and Healthcare products Regulatory Agency (MHRA) note that
there is some evidence for other drugs that are switched to over the counter
(OTC) that even though sales of the OTC medicine have increased the num-
ber of prescriptions filled has remained constant.55 The consultation closed
on the 16th January 2004. The MHRA is still considering its decision.56

Evidence on the use of statins as part of a broader chronic disease manage-
ment approach, which includes advice for lifestyle changes, is promising.
The National Primary Care Collaborative have set out a disease management
programme in 2000 focused on CHD. The programme included a review of
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France

Norway

0 10 20 30 40 50 60 70

Rate use (daily doses/1000 population covered)

FIGURE 3.21 Uptake of Statins, Selected European Countries

Source: Walley et al (2004)

54 http://www.dh.gov.uk/PublicationsAndStatistics/PressReleases/PressReleasesNotices/fs/
en?CONTENT_ID=4062710&chk=0akVDx

55 http://www.mhra.gov.uk/news/2003.htm#arm18
56 MHRA (23.3.04) Personal communication to NERA.



45The Value of Innovation in Managing Coronary Heart Disease

lifestyle changes, monitoring of blood pressure and cholesterol and the use
of medicines like statins and aspirin. The benefits of the programme include
an estimated 800 lives saved compared to practices who did not have the
disease management programme. Anecdotal evidence suggests that the
programme led to reductions in heart attacks as well. The programme led to
significant uptake in medicines including increasing aspirin uptake from 20
to around 90 per cent and statins from 50 to 90 per cent.57 This has the poten-
tial to save lives and improve the health of many in the future.

A case study of Thrombolytics

Thrombolytics are used following a heart attack to break down the clot that
causes a heart attack and restore blood flow to the heart.58 They are crucial
following a heart attack to improve survival rates. The faster that
thrombolytics can be administered the more likely a patient will survive. In
the first three hours after a heart attack, every minute of delay in giving a
thrombolytic leads to a loss on average of 11 days of life.59 Some 240,000
people in England and Wales have a heart attack each year, only 50,000 of
these receive thrombolysis and there are concerns that it is underused.60

Although the first major thrombolytic, streptokinase, has been available
since before the 1970s, alternatives have now been developed which offer
substantial benefits for patients. Streptokinase can only be given once
because it leads to the development of antibodies that render it inactive if
given again. The newer atlepase can be used repeatedly, offering benefits to
those who have had more than one heart attack. In some areas it is
estimated that 50 per cent of patients with a heart attack have already
received streptonkinase once, suggesting that the scope for atlepase to
deliver real benefits is significant. Figure 3.22 charts the progression of
pharmaceutical innovation since the 1970s.

57 Health Service Journal 20th November 2003 p. 28/9
58 NICE (2002)
59 National Assembly for Wales (2001)
60 NICE (2002)



Mortality from heart attacks has been falling in the UK, a reduction of 1 per
cent per annum over the period 1966/7 to 1994/5 for men.61 Thrombolytics
have been shown to have prevented some 493 to 1,636 deaths in England
and Wales in 2000 (Figure 3.18).

There has also been a marked improvement in the time for a patient to
receive a thrombolytic following a heart attack (Figure 3.16) so that 81 per
cent of eligible heart attack patients now received a thrombolytic within 30
minutes of hospital arrival compared to 38 per cent before the introduction
of the NSF for CHD in 2000.62
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• Treatment
focus on life
threatening
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heart beat)

• Specialist
coronary
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• Large clinical 
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reduction in
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FIGURE 3.22 Thrombolytic Innovations

Source: NERA based on NICE (2002) and Liverpool Reviews and Implementation Group (2002)

61 BHF Coronary heart disease statistics at www.heartstats.org
62 Department of Health (2003a)
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The Department of Health suggest that unpublished data found improve-
ments in survival following the publication of the CHD NSF which included
recommendations on fast access to thrombolytics and use of statins fol-
lowing a heart attack.63 This improvement has been attributed to a number
of changes including better team working in emergency care, improvements
in diagnosis and faster access to thrombolytics allowing these medicines to
be used when they are most effective. This improvement is a result of
changing ways of delivering care, emphasizing the importance of the inter-
action of medicines and the wider care setting.
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Most stakeholders in health care view innovation as favourable but there
are potential conflicts, most commonly with cost containment. Many
innovations are cost saving and efficiency improving, delivering financial
benefits to the NHS overall. Sometimes there are tensions where costs
increase in one part of the health system to use the innovation (e.g. primary
care), but savings are either realised elsewhere more immediately (e.g. sec-
ondary care which is the case with tight management of diabetes with
medicines) or some time in the future. Other innovations may be cost
increasing, yet still deliver benefits to patients and the health system that
represent good value for money (e.g. statins). This is where organisations
such as the National Institute for Clinical Excellence (NICE) have a role to
play in helping to understand how the costs and benefits impact across the
health service and patients.

Innovation has delivered significant value to the health system, and it is
important to recognise that whilst encouraging innovation is fundamental,
making sure health systems make best use of such innovations is an
integral part of the process.





Diabetes References

Diabetes References 51

American Diabetes Association (2003) Economic costs of diabetes in 2002,
Diabetes Care, 2003; 26 (3): 917-932

Audit Commission (2001) Testing times: a review of diabetes services in England
and Wales, 2000

Bagust A, Hopkinson PK et al (2002) The projected health care burden of Type
2 diabetes in the UK from 2000-2060, Diabetic Medicine, 2002; 19 (Suppl. 4): 1-5

Confederation of British Industry (2003) Absence and labour turnover. The lost
billions: addressing the cost of absence

Department of Health (2001) National Service Framework for Diabetes: Standard,
December 2001

Department of Health (2004) National Service Framework for Diabetes: One Year
On, April 2004

Diabetes UK (2003a) Driving and Diabetes, Information Sheet

Diabetes UK (2003b) Insurance and Diabetes, Information Sheet

Diabetes UK (2003c) Fear of Injections and Blood Glucose Tests

Dobson R (2002) Number of people with diabetes will increase by 40% by
2023, British Medical Journal, 2002; 324: 1354

Dyer, O (2002) First cases of type 2 diabetes found in white UK teenagers,
British Medical Journal, Volume: 324 p. 506

GlaxoSmithKline in collaboration with Diabetes UK, The King’s Fund, The
Nuffield Institute and Beaufort International (2002) The True Costs of Type 2
Diabetes in the UK: Findings from T2ARDIS and CODE-2 UK



52 Diabetes References

Goldberg RB, Mellies MJ, Sacks FM et al (1998) Cardiovascular events and
their reduction with Pravastatin in diabetic and glucose-intolerant myocar-
dial infarction survivors with average cholesterol levels: Subgroup analyses
in the Cholesterol and Recurrent Events (CARE) trial, Circulation, 1998; 98:
2513-2519

Gray A, Raikou M McGuire A et al (2000) Cost effectiveness of an intensive
blood glucose control policy in patients with type 2 diabetes: economic
analysis alongside randomised controlled trial (UKPDS 41), British Medical
Journal, 2000; 320: 1373-78

Gray A, Clarke P, Farmer A, Holman R, (2002) Implementing intensive control
of blood glucose concentration and blood pressure in type 2 diabetes in
England: cost analysis (UKPDS 63), British Medical Journal, Volume 325

MEDTAP International (2003) The Value of Investment in Health Care

National Institute for Clinical Excellence (2003) Press Release, NICE updates
guidance on glitazones for people with type 2 diabetes in England and Wales

Newnham A, Ryan R, Khunti K, Majeed A (2002) Prevalence of diagnosed dia-
betes mellitus in general practice in England and Wales, 1994 to 1998, Health
Statistics Quarterly No. 14

Olsson J, Persson, U, Tollin C et al (1994) Comparison of excess costs of care
and production because of morbidity in diabetic patients, Diabetes Care,
1994; 17 (11): 1257-1263

Perry IJ, Wannamethee SG, Walker MK et al (1995) Prospective study of risk
factors for development of non-insulin dependent diabetes in middle aged
British men, British Medical Journal, 1995; 310: 560-564

PhRMA (2003) Diabetes and Pharmaceutical Spending: New treatments, New
Solutions

S̆kerjanc A (2001) Sickness absence in diabetic employees, Occup Environ
Med, 2001; 58: 432-436

Testa MA & Simonson DC (1998) Health economic benefits and quality of life
during improved glycemic control in patients with Type 2 diabetes mellitus:
A randomised contolled, double-blind trial, JAMA, 1998; 280 (17): 1490-1496

Waclawski ER (1990) Sickness absence among insulin-treated diabetic
employees, Diabetic Medicine, 1990; 7: 41-44

UKPDS (1998a) Tight blood pressure control and risk of macrovascular and
microvascular complications in type 2 diabetes: UKPDS 38, British Medical
Journal, 1998; 317: 703-713



53Diabetes References

UKPDS (1998b) Intensive blood-glucose control with sulphonylureas or
insulin compared with conventional treatment and risk of complications in
patients with type 2 diabetes (UKPDS 33), The Lancet, 1998; 352 (9131):
837-853

UKPDS (1998c) Effect of intensive blood-glucose control with metformin on
complications in overweight patients with type 2 diabetes (UKPDS 34), The
Lancet, Volume 352





CHD References

CHD References 55

BHF Coronary heart disease statistics at www.heartstats.org

Department of Health (2004) Winning the War on Heart Disease: Progress Report
2004

Department of Health (2003a) National Service Framework – Coronary Heart
Disease: Delivering Better Heart Services Progress Report 2003

Department of Health (2003b) Statistics on Smoking; England 2003

Department of Health (2003c) Statistics on Alcohol: England 2003

Department of Health (2003d) Departmental Report 2003

Department of Health (2003e) Chief Executive’s Report to the NHS

Freemantle, N et al (1999) Beta Blockade after Myocardial Infarction:
Systematic Review and Meta Regression Analysis, British Medical Journal 318
pp 1730 – 1737

Health Service Journal 20th November 2003 p. 28/9

Heart Protection Study Collaborative Group (2002) MRC/BHF Heart
Protection Study of Cholesterol Lowering with Simvastatin in 20,536 High-
Risk Individuals: A Randomised Placebo Controlled Trial, The Lancet Vol
360p7-22

Hemingway, H, Shipley, M, Britton, A, Page, M, Macfarlane, P and Marmot, M
(2003) Prognosis of Angina With and Without a Diagnosis: 11 Year Follow Up
in the Whitehall II Prospective Cohort Study, British Medical Journal Vol 327,
p895

Highways Economic Note 1 (2000)



56 CHD References

J L Y Liu, N Maniadakis, A Gray, M Rayner (2002) The economic burden of
coronary heart disease in the UK, Heart 88: 597-603 and data correction from
Gray, A (15.3.04) personal communication to NERA

Law, MR et al (2003) Quantifying effect of statins on low density lipoprotein
cholesterol, ischaemic heart disease, and stroke: systematic review and
meta-analysis, British Medical Journal vol 326 pp1423:1427

Liverpool Reviews and Implementation Group (2002) Early Thrombolysis for
the Treatment of Acute Myocardial Infarction

Mayor, S (1999) ACE inhibitor reduces cardiovascular events by 22%, British
Medical Journal 319 p661

Medical Research Council Press Release (2002) Heart experts call for wider
statin use

McMurray, JJ V et al (1998) Clinical Epidemiology of Heart Failure: Public and
Private Health Burden European Heart Journal 19 (Supplement P) 9-16

Mukherjee, D, Fang, J, Chetcuti, S, Moscucci, M, Kline-Rogers, E and Eagle, K
A, (2004) Impact of Combination Evidence-Based Medicla Therapy on
Mortality in Patients With Acute Coronary Syndromes, Circulation Vol 109,
Part 6, pp 745-749

National Assembly for Wales (2001) Tackling CHD in Wales: Implementing
Through Evidence

National Audit Office (2001) Tackling Obesity in England

NHS Reference Costs (2003)

NICE (2002) Guidance on the use of drugs for early thrombolysis in the treatment
of acute myocardial infarction, Technology Appraisal Guidance No. 52

PhRMA (2003) New Medicines in Development for Heart Disease and Stroke

Scottish Executive (2001) Coronary Heart Disease/Stroke Task Force Report

SIGN (1999) Lipids and the Primary Prevention of Coronary Heart Disease

Tackling Obesity in England (2001), Report by the Comptroller and Auditor
General, London: The Stationery Office

Unal, B, Critchley, J A, and Capewell, S (2004) Explaining the Decline in
Coronary Heart Disease Mortality In England and Wales between 1981 and
2000, Circulation Vol 109; pp 1101-1107

US Department of Health and Human Services, Facts About Coronary Heart
Disease



57CHD References

Wanless, D (2002) Securing our future Health: Taking a Long Term View: Final
Report

Wanless, D (2003) Securing Good Health for the Whole Population, Population
Health Trends

Walley et al (2004) Variations and Increase in Use of Statins in Europe: Data
from Administrative Databases, British Medical Journal Vol 328 pp 385-386





About the Association of the British Pharmaceutical Industry 
The Association of the British Pharmaceutical Industry represents most of the companies

based in the UK who research, develop and manufacture prescription medicines. More

than 80 per cent of the medicines prescribed through the NHS are produced by ABPI

member companies.

About NERA
NERA Economic Consulting is an international firm of economists who understand how

markets work. Our clients include corporations, governments, law firms, regulatory agen-

cies, trade associations and international agencies. Our global team of 500 professionals

operates in 16 offices across North and South America, Europe, Asia and Australia.

NERA economists devise practical solutions to highly complex business and legal issues

arising from competition, regulation, public policy, strategy, finance and litigation. Our

more than 40 years of practical experience creating strategies, studies, reports, expert tes-

timony and policy recommendations reflects our specialisation in industrial and financial

economics. Because of our commitment to deliver unbiased findings, we are widely recog-

nised for our independence. Our clients come to us expecting integrity; they understand

this sometimes calls for their willingness to listen to unexpected or even unwelcome news.

NERA Economic Consulting (www.nera.com), founded in 1961 as National Economic

Research Associates, is a Marsh & McLennan company (MMC). MMC is a global professional

services firm with annual revenues exceeding $11 billion. It is the parent company of

Marsh Inc., the world’s leading risk and insurance services firm; Putnam Investments, one

of the largest investment management companies in the United States; and Mercer Inc., a

major global provider of consulting services. More than 60,000 employees provide analysis,

advice and transactional capabilities to clients in over 100 countries.



Boston

Brussels

Chicago

Ithaca

London

Los Angeles

Madrid

New York City

Philadelphia

Rome

San Francisco

São Paulo

Sydney

Tokyo

Washington D.C.

White Plains

For further information, please visit our 
global website at: www.nera.com

© Copyright 2004 NERA (UK) Ltd.

All rights reserved. Printed in the UK.


