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Abstract

The potential for chemoprevention of breast cancer depends on the benefits being
achieved at reasonable cost. This study assesses the economics of chemoprevention of

breast cancer with tamoxifen within the context of the International Breast Cancer

Intervention Study (IBIS) and published data on outcomes.

Anonymised trial data are used to measure direct resource costs based on the pattern
of service delivery in the IBIS clinics. Changes in morbidity are measured as the
differences in use of resources for hospital visits, procedures undertaken in hospital,
use of prescribed medications and visits to GPs between women in the 2 arms of IBIS.
Changes in quality of life are assessed using the SF 36. Information on the personal

costs to the women themselves was gained through a postal questionnaire.

A sensitivity analysis assesses the effects on cost effectiveness of alternative
assumptions about the duration of the protective effect of tamoxifen (5,10 or 15 years)
beyond the treatment period. Other alternative assumptions explored include different

models of service delivery, differences in personal costs to the women themselves and

In their risk status.

Tamoxifen chemoprophylaxis for breast cancer has a cost of less than £5000 per
discounted life year gained for women at high risk for the disease assuming that the
protective effect persists for at least 10 years. This result is sensitive to the risk status
of the women since the number needed to treat (NNT) would be high for women at
low absolute risk of breast cancer. The model of service delivery is also important. No
significant differences in morbidity between the groups were found. Hospital visits for

benign breast disease or gynaecological symptoms and the use of beta blockers may

merit further investigation. There appear to be no effects on quahty of hfe.

Chemoprevention of breast cancer could be delivered through general practice with

minimal specialist support. The potential may be limited because of the need to target
women at high risk in order to make efficient use of resources for this common

condition.



Title
Table of Contents

List of Tables and
IHustrative Material

Introduction
Chapter One

Chapter Two

Chapter Three

Chapter Four

Chapter Five

Chapter Six
Chapter Seven

Recommendations
Conclusions

References

able o1 Contents

Background and Literature Review

Breast Cancer Prevention with Tamoxifen: Prospects
for Morbidity and Mortality

Cost of Delivering Tamoxifen Chemoprophylaxis
(using the pattern of work and models of service

delivery in IBIS centres)

Morbidity and Resource Use: Use of Hospital
Services

Mortality and Resource Use: Use of Medication

Indirect costs of Tamoxifen Chemoprophylaxis.
Women in IBIS: Personal Costs and Quality of Life

Economics of Tamoxifen Chemoprophylaxis for
reducing mortality and morbidity from breast cancer

Page
no.

13

52

85

99

134

150

174

209

211

221




ustrative vlaterial

List o

aD1€CS AlC

Page
no

Chapter One

Table | Breast Cancer Death Rates per 100,000 15

Table 2 Lifetime risk of Breast Cancer (cumulative incidence) in 1982 and 1992 19

Figure | Change in Breast Cancer Mortality Rates over time 14

Figure 2 Mortality rate (per 100,000) by birth cohort 16

Figure 3 Age Specific incidence rates per 100,000 (1971-1992) 20

Chapter Two

Table | Summary of risks of Thromboembolic disease in randomised adjuvant studies 66
(20mg tamoxifen daily)

Chapter Three

Table 1 Sessions per week and settings of IBIS centres 86

Table 2 Numbers of new and follow-up attendances per week in IBIS centres 87

Table 3 Time (mins) spent with patients (mean (std(dev)) 88

Table 4 New Recruits — Staff Costs 90

Table 5 Follow-up staff costs per woman 91

Table 6 Costs of Tests and Drug Supplies 94

Chapter Four

Table | Numbers and % of visits in each ICD9 Main Disease Chapter 105

Table 2 Numbers and % of admissions (to NHS Hospitals in Engiand (1994/95) by main 106
ICD9 Disease Chapter for women aged 45-64

Table 3 Hospital visits made by women recruited to IBIS: Diseases of the Genitourinary 108
system by main cause

Table 4 Hospital visits made by women recruited to IBIS: Diseases of the 109
Muscoloskeletal system |

Table § Hospital visits made by women recruited to IBIS: Diseases of the Digestive 109
system

Table 6 Hospital visits made by women recruited to IBIS: Diseases of the Vascular 110
system

Table 7 Hospital visits made by omwne recruited to IBIS: Diseases of the Nervous 111
system and sense organs

Table 8 Diseases of the Endocrine Metabolic and Immune system 11172

Table 9 Number and proportion of hospital visits including a procedure assigned to an |12
HRG and % of all follow up visits including a procedure

Table 10 Women recruited to IBIS undergoing procedures during hospitat visits 113

Table 11 Number and % of hospital visits made by women in either A or B by main ICD9 120
Disease Chapter

Table 12 Hospital visits for series A and B in each Disease Chapter 121

Table 13 Numbers of procedures (HRGs in the most frequent disease areas for women 123
taking tamoxifen or placebo)

Table 14 Mean, median and range of costs for all hospital visits in series A and B 124

Table 15 Cost per hospital visit within each Disease Chapter for women taking tamoxifen 126
or placebo (groups)

Table 16 Cost per HRG for women taking tamoxifen or placebo (groups) 128

Figure 1 The rate of admissions to NHS Hospitals for all women in England 104

Figure 2 Frequency distribution of the cost of hospital visits per woman recruited to IBIS 117

Figure 3 Costs of visits to Hospital by women in IBIS by main ICD9 Disease Chapter 118

Figure 4 Cumulative distribution of resource use by omen in series A 124

Figure 5 Cumulative resource use distribution for all hospital visits by woman in series B 125

Chapter Five

Table | Self Reported use of medications by women recruited to [BIS in main BNF 137

categories




Table 2
Table 3
Table 4
Table $
Table 6

Table 7
Table 8

Chapter Six

Table |
Table 2
Table )
Table 4
Table §
Table 6
Table 7
Table 8

Table 9
Table 10

Table |2
Table 13

Table 14

Chapter Seven

Table |
Table 2

Table 3
Table 4

Table §

Table 6
Table 7
Table 8

Table 9
Table 10

Table 11

Table 12

Cardiovascular drugs reported by women recruited to IBIS: numbers in each
subcategory

Endocrine system: Drugs reported by women recruited to [BIS for treatment of
breast pain and menstrual symptoms

Pyschiatric drugs: numbers reported 1n cach subcategory

Drugs reported by women recruited to IBIS for Migraine

Differences in the use of cardiovascular drugs by women taking tamoxifen or
placebo

Differences in the use of drugs by women taking tamoxifen or placebo
Differences in reports of drugs newly prescribed subsequent to recruitment to
IBID for women on tamoxifen or placebo

Mode of transport to IBIS centres

Travel time to IBIS centres

Costs of travel by mode of transport (£)

Time spent at first visit

Time for follow up visits

Additional costs (£) incurred by women recruited to IBIS

Main oc¢cupation

Willingness to take tamoxifen prophylaxis in relation to number of deaths
prevented per year

Willingness to travel to receive Tamoxifen prophylaxis

Estimates of personal costs for women recruited to IBIS using time costed at zero
or alternatively at average hourly earnings

Outcome of visits to GP

Summary scores for the SF36 for IBIS women compared with results from a
study of the general population

SF36 summary scores and t-test for women allocated to either Qor L
representing the 2 arms of the tnal

Charges for breast cancer care

The expected number (+cost) of cases of breast cancer for a health district
(population of 1,000,000 with 120,000 women aged 45-04)

Cost per breast cancer prevented in the baseline case and with a scries of
alternative assumptions about risk reduction

Cost effectiveness of chemoprevention based on the expenditure assumptions in
IBIS with a series of assumptions of relative nsk reduction

Cost effectiveness of chemoprevention based on the expenditure assumption in a
GP led model in a primary carc setting with a series of assumptions of relative
risk reduction

Impact on cost effectiveness (cost per breast cancer prevented) of the relative risk

of breast cancer in the targeted population
Cost effectiveness of tamoxifen chemoprophylaxis including 2 assumptions

about the women's personal costs

Summary estimates for cost effectiveness of tamoxifen prophylaxis for breast
cancer for hospital based, GP lead or IBIS cost for service delivery including or
excluding estimates of impact of morbidity (benign breast discase or use of beta
blockers) and personal costs for women at £5 or £45 per women for the nurse led
and 1BIS service models and £5 or £0 personal cost for women in the GP model
of services

Net reduction in incidence of breast cancer

Cost per breast cancer prevented and per additional breast cancer free life year
gained with a series of assumptions about the duration of the protective effect of
chemoprevention for 100,000 women at high risk (6.76 per 1000) for breast
cancer. -

Discounted cost per breast cancer prevented and per additional life year gained
with a series of assumptions about the duration of the protective effect of
chemoprevention for 100,000 women at high risk (6.76 per 1000) for breast
Cancer

Cost effectiveness of tamoxifen chemoprophylaxis. A high and low cost scenario

|18
139
140
| 4()
141

142
141

155
150
157
158

I58
159
16O
61

101
162

} O
165

167

| 80
82

183
185

|85

180
188

190

191
192

194

195



The economics and policy implications of tamoxifen chemoprophylaxis for breast

cancer.

Introduction

This thesis is concerned with the economics and policy implications of use of the drug
tamoxifen to prevent breast cancer in women at high risk for the disease. The work
has been developed alongside the International Breast Cancer Intervention Study

(IBIS) ' Results from other chemoprevention studies are also used particularly the

NSABP P-12,

Economic analysis requires detailed information about the effects of an intervention
on survival and general health as well as information about changes 1n resource use
arising directly from the intervention and for the target population. In this case 1t will
include the resource consequences of delivering a service for tamoxifen
chemoprophylaxis, possible changes in health care resources due to side effects of the
Iintervention and resource implications for the women themselves both in terms of
changes 1n personal costs incurred or in quality of life. In order to inform the policy
implications an understanding of acceptability and likely uptake among the target

population is also needed as well as comparative information on alternative means of

reducing mortality and morbidity from breast cancer.

The information needed on the efficacy of the intervention has been based on target
assumptions developed within IBIS and from the findings of NSABP P-1. Detailed
information on use of hospital services and medications has been taken from the data
collected from women enrolled in IBIS. The information has been used to develop
methodologies for understanding the resource consequences of changes in morbidity

for women taking prophylactic tamoxifen.

Other specific studies used to inform the economic analysis include detailed
measurements of the resources used in delivering the intervention based on the
models adopted within IBIS centres and a study of the resource consequences for the

women themselves. This latter study was carried out by means of a questionnaire sent



to women enrolled in IBIS. Information was collected on the costs of IBIS to the

women themselves, on quality of life and on use of primary care services.

It was not possible to use unblinded information from IBIS since the trial has not yet
completed. It was however possible to obtain data sets separated into 2 anonymised
groups. This enabled understanding of the significance of any differences in resource
use between the 2 groups. Conclusions have been drawn about the key factors
affecting the cost effectiveness of tamoxifen prophylaxis and its likely range given
currently available information. Once the trial has been concluded the methodology
and approach developed here can be used to conclude the economic analysis.
Information to inform policy has been developed from a detailed review of the
published literature on the aetiology of breast cancer and the impact of current
therapeutic interventions. A discussion of the potential for primary prevention with

dietary intervention is also included.

IBIS is continuing to recruit towards its target of 7,000 women with the aim of
providing crucial information on the impact of tamoxifen on both incidence and
mortality from breast cancer. As a consequence it may also be possible to address
questions concerning the characteristics of the women most likely to benefit from
prophylactic tamoxifen and the nature of tumours which do arise. Such information
would contribute to more detailed understanding of the cost effectiveness of the
Intervention for women at different levels of rnisk of breast cancer. As part of the
continuing data collection further information will be available on the use of
medications and hospital services by women 1n IBIS. This will contribute to the
analysis of resource consequences of changes in morbidity for women taking long

term tamoxifen enabling refinement of current estimates. Detailed information will

also be available on serious adverse consequences of the drug and specific side

effects.

Breast cancer is a major public health problem. It 1s the most frequent malignancy
and the leading cause of death from cancer for women over the age of 35 in the UK as
well as the rest of Western Europe and North America’. The major known risk factors
associated with breast cancer include reproductive factors and family history®. Since

these are not easily amenable to modification by behavioural or lifestyle interventions



the emphasis for reducing the burden of mortality and morbidity from breast cancer

has focused on early detection and treatment, and palliation of advanced disease.

Until recently, the impact of therapeutic interventions on population mortality from
breast cancer in England and Wales has been slight with mortality rates continuing to
rise. The steady upward trend in mortality from breast cancer 1s however beginning
to reverse as more systematic efforts are made to implement ettective diagnostic and
therapeutic interventions and with possible changes in the distribution of risk factors

in younger cohorts in the population >*°.

Interest in chemoprevention of breast cancer has been stimulated by good evidence of
a decrease in contralateral breast cancer incidence following use of tamoxifen In
adjuvant therapy and the increasing understanding about the role of available
oestrogen and other growth factors in the aetiology of breast cancer’. A number of
trials- are underway to investigate the impact of use of tamoxifen on incidence and
mortality from breast cancer in women at high risk for the disease 287 Risk

assessments are based on family history or a summary score of reproductive factors.

The largest of these trials, NSABP P-1 has published findings of a reduction 1n
incidence of about 50% for women at increased risk of breast cancer. Though these
results have not been replicated in smaller trials published subsequently, the findings
from NSABP P-1 do seem to be robust. They are internally valid and are consistent
with findings by the Early Breast Cancer Triallists Collaborative Group’of a
preventive effect of tamoxifen, reducing by 47% the incidence of cancer, in the
contralateral breast for women taking adjuvant tamoxifen. The lack of confirmatory
results 1n the smaller trials may be due to a younger population, to poor compliance in
one of the studies and to differences in the risk profile of the populations recruited’.
None of the trials provide reliable data on mortality. There are various possible
outcomes associated with tamoxifen chemoprophylaxis for breast cancer. These
include delaying or preventing the onset of disease and in reducing mortality from
breast cancer. Reductions in the incidence of disease or a delay in the appearance of
breast cancer may not be associated with a survival benefit though there may be a
benefit I1n terms of shortening morbidity associated with the disease. It is likely

however that the relationship between the benefit derived from breast cancer



chemoprevention and the cost of the intervention will be sensitive to variations in a
number of parameters. These will include the magnitude and duration of the
intervention, reduction in risk of breast cancer and breast cancer mortality rates. The
outcome cost per life years gained estimated 1n this thesis will be sensitive to breast
cancer free life years. The emphasis on mortality in deriving an appropriate outcome
measure allows comparison with other studies of cost effectiveness. At this stage
empirical information is available only on incidence. Long term follow up will be
needed in fully determining the value of this intervention in relation to alternative

health outcomes.

Published breast cancer chemoprevention trials have to date provided some

Information on the side effects of long term use of tamoxifen in healthy women
though none has quantified the potential benefits of the intervention 1n relation to the
risks of increased morbidity or mortality from other conditions or the economic costs
of the intervention. Even where tamoxifen chemoprophylaxis for breast cancer is
shown to be effective it may not be cost effective particularly if associated with
Increased resource use required to manage side effects or because of possible changes
to quality of life. Indeed the cost of targeting an eligible population and administering
prophylactic tamoxifen may be substantial. A small proportion of the total population
1s at high risk of breast cancer yet the number of women at increased risk is large with

the possibility of profound effects on the use of health care resources.

As discussed earlier, the main focus of this study is to determine the cost effectiveness
of tamoxifen chemoprophylaxis for breast cancer and to understand how important
the main costs are in offsetting the potential benefits of the intervention. Preliminary
studies have suggested that a reduction of less than 1% 1n quality of life could offset
potential survival gains'°. Other commentaries on this subject have concluded that
there may be only a small potential gain in survival in relation to adverse effects such

11 .
or a substantial

as increased risk of thromboembolism and endometrial cancer
overall cost of service delivery where the acquisition costs of tamoxifen are high'*"’.
Without a full cost effectiveness analysis it remains unclear at what level of use
tamoxifen chemoprophylaxis could produce sufficient benefit to cover the cost of

service delivery or indeed generate cost savings within the health service.



The information needed for the cost effectiveness analysis covers three broad
categories of resource use. Firstly, there are the costs involved in delivering a service
for prophylactic tamoxifen. This includes the costs of identifying and targeting
women with sufficient risk of breast cancer to be eligible for prophylaxis and the cost

of running clinics for administering the drug and for monitoring and follow up.

Secondly there may be resource implications arising from changes in the pattern of
use of health services because of adverse or indeed beneficial effects of long term use
of tamoxifen. This requires information on changes in the use of hospital services,

visits to general practitioners and use of medications by women taking tamoxifen.

Thirdly information is needed on the costs incurred by the women themselves 1n
attending clinics or health centres to receive tamoxifen or for a follow up visit. These
personal costs include the cost of travel, the cost of time off work and other costs
Involved as well as changes in the quality of life of women taking long term

tamoxifen.

Collecting information on resource use within the context of a randomised trial 1s of
considerable value since data can be compared directly between the 2 arms of the
trial. For the cost effectiveness analysis, information collected from women recruited
to IBIS on the use of resources is combined with standard unit costs for elements of
service delivery, treatment, drug use or for the women’s personal costs mn order to
estimate the marginal costs of tamoxifen chemoprophylaxis for breast cancer. The
costs are applied to the resources used differently between the 2 arms of the trial using
Healthcare Resource Groups (HRGs) '* for the pattern of use of health services
including the cost of mammography, the British National Formulary (BNF) "> for use
of medications - including the cost of tamoxifen in the UK and staffing costs
principally for the assessment of service delivery. The cost of breast cancer is
estimated from an analysis of resource use based on the findings of the Thames -
Cancer Registry (TCR) Audit of Breast Cancer in North Thames'®. For each category
of resource use comparison is made for the purpose of validating the data where

possible with routine sources of information for the general population.



Because as yet there is no reliable information on the impact of tamoxifen
chemoprophylaxis on mortality the initial assessment of cost effectiveness is based on
cost per breast cancer prevented. A more useful measure for comparison with other
cost effectiveness studies i1s the cost per life year gained. For this analysis net
incidence is estimated from the results of NSABP P-1 for the potential impact of
tamoxifen chemoprophylaxis within a cohort of women at high risk for breast cancer.
Projections of survival benefits are included in the sensitivity analysis. The effects of
discounting future costs and benefits are examined using a baseline discount rate of
5%. This was chosen over higher rates to avoid unduly minimising the impact of a

preventive intervention'”'%!?,

The impact of changes in a number of aspects of resource use on cost effectiveness 1s
also assessed in the sensitivity analysis. They include the cost of service delivery, the

risk status of the women, changes in morbidity and the personal costs borne by the

women themselves.

The detailed analysis presented here is unique in studies of breast cancer
chemoprophylaxis since 1t provides an examination of the resource consequences of
changes in morbidity for women taking tamoxifen prophylaxis and measures both
changes in quality of life and personal costs of the intervention to the women

themselves. The findings have important implications for the use of breast cancer

chemoprevention with tamoxifen or its derivatives.

A full understanding of the potential role of tamoxifen chemoprophylaxis for reducing
the burden of breast cancer must be considered against the background of current
interventions for reducing mortality and morbidity from breast cancer and within the
context of changing trends in incidence and mortality. These aspects of the study are
considered in Chapter 1 with further discussion made in Chapter 7 within the context

of the conclusions on cost effectiveness of tamoxifen chemoprophylaxis.

Chapter 2 reviews the evidence underpinning the rationale for tamoxifen as an agent
for chemoprevention of breast cancer assessing also the potential side effects of the

drug based on evidence mainly from adjuvant studies though including some work

10



from prevention trials. Chapters 3, 4, 5 and 6 analyse the resource use involved in

tamoxifen chemoprophylaxis needed for the cost effectiveness analysis.

Chapter 3 sets out findings from a study of the costs of service delivery for tamoxifen
chemoprophylaxis based on the model of delivery used within IBIS but discussing
also other possible options for safe and effective service delivery including care in
general practice. Chapters 4 and 5 provide an analysis of the resource consequences
of changes in the morbidity of women taking tamoxifen chemoprophylaxis measured
through changes in use of hospital services and use of medications respectively.
Chapter 6 sets out the results from the study of health status and quality of life for

women in the 2 arms of IBIS and includes the results of the analysis of personal costs

borne by the women themselves.

Finally, in chapter 7 the costs of tamoxifen chemoprophylaxis including the costs of
service delivery, the costs of morbidity and the personal costs to the women
themselves are combined and set alongside information on effectiveness derived from

IBIS and from the NSABP P-1 study to produce a consolidated estimate for cost

effectiveness.

Much of the information used in this thesis i1s derived from collaboration with
Professor Jack Cusick and his team at the International Breast Cancer Intervention
Study (IBIS). In Chapter 3 details of the pattern of work and models of service
delivery were developed entirely by the author through site visits and interviews with
study co-ordinators in each centre. In Chapters 4 and 5 information for the economic
analysis of tamoxifen chemoprophylaxis for breast cancer was derived from data
collected within the protocol for IBIS designed and run by Professor Jack Cusick and
others at the Imperial Cancer Research Fund (ICRF). The questions used to elucidate
resource use within the study — those concerned with the rate of use of hospital
services and the use of medications by women recruited to the trial — were added to -
the trial protocol with the help of Professor Charles Normand at the London School of
Hygiene and Tropical Medicine. Extraction of data needed for the analysis was
undertaken by Dr Rob Edwards, senior statistician responsible for data collection in
IBIS. Accuracy and validation of the data used, its analysis and the conclusions

drawn are entirely the responsibility of the author. The author developed the self-
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completed questionnaire used in Chapter 5 to gather information concerning the
quality of life and personal costs of IBIS to the women themselves. Clare O’neill the
co-ordinator of IBIS also contributed questions to the questionnaire seeking views
from the women on their personal involvement 1n IBIS, their understanding of breast
self care and satisfaction with services for breast cancer. Analysis and discussion of
these latter questions is not included in this thesis. The questionnaire was piloted in
collaboration with Clare O’neill, mailed to the women 1n the study from the IBIS
office with data entry completed by the IBIS data clerks. The analysis and
conclusions drawn were the responsibility of the author. Chapter 7 draws on
information developed by the Thames Cancer Registry Audit of Breast Cancer in
order to derive an estimate of the current average cost of breast cancer care for use in
estimating cost effectiveness of tamoxifen chemoprophylaxis. Dratits of the thesis
were commented on by the advisory panel including Dr Jack Cusick at ICREF,

Professor Klim Mcpherson and Professor Charles Normand at the London School of

Hygiene and Tropical Medicine.
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Chapter One

Background and Literature Review

The context for chemoprevention: Trends in incidence and mortality

This chapter sets out the context for tamoxifen chemoprophylaxis of breast cancer.
The possible impact of a preventive intervention for women at high risk for breast
cancer 1s assessed against the background of recent trends in incidence and mortality
of the disease. The scope for prevention is compared with current options for reducing
mortality and morbidity from breast cancer. These include treatment of early breast

cancer, interventions used in treating advanced disease and findings from the

population based mammography screening programme. The prospects for primary

prevention are included focussing particularly on the limited evidence available of a

possible role for dietary fat.

The crude mortality from breast cancer for England and Wales (1996) is 70 per
100,000 women. There are about 25,000 new cases of breast cancer per yeaf In
England and Wales and 12,000 deaths®. A reduction in mortality of 35% from breast
cancer as heralded for chemoprevention by some authors would have substantial
public health significance potentially reducing the death rate to around 40 per 100,000
per year preventing more than 5000 deaths per year'. Such a broad scale
improvement is unlikely from tamoxifen chemoprophylaxis however since the
Intervention is ainied at high risk women 1n the age range 40-65 while over 60% of
breast cancer deaths are in women aged 65 and over.® Moreover a reduction in breast

cancer mortality in the younger age range may have the effect of delaying rather than

preventing mortality overall.
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Trends in mortality

Figure 1 shows the changes in mortality from breast cancer for women in 5-year age
bands including death rates up until 1996 from 1979. The data on which the chart is

based are shown in Table 1. Reduction in mortality can be seen in women 1n the
middle age range particularly from age 45-49 up until aged 60-64 where the
downward trend appeared later from the mid 1980s. The trend 1s also evident though

not as striking in women aged 65-69 and 70-74.

Figure 1

Change in Breast Cancer Mortality Rates over Time
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Data in Figure 1. from Breast cancer Deaths in England and Wales in S-year age bands from 1979-
1996 (using ICD9 code no 174). Published by ONS Mortality Statistics Section. Population figures

for England and Wales ONS*°.

Table 1. BREAST CANCER DEATH RATES per 100,000
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The rate of decline in mortality in the UK has been less than that seen in the recent
downward trends or levelling of previously upward trends seen in many other
countries world-wide particularly Australia, Austria, Canada, FRG, Greece, The
Netherlénds, Sweden, Switzerland and the USA”> Mortality from breast cancer in the
UK remains the highest amongst comparable countries in Western Europe, USA,
Australia and New Zealand. The decline in overall mortality in England and Wales
began around 1985 following declines in the early 1980s in many comparable
Western European countries®. An overall increase in mortality from breast cancer
began in the post war years but was predominantly in the 50-54 year olds with
Increases in mortality for women aged 60-64 not occurring until the 1960s or the
1970s for older women. By the mid 1970s, mortality had begun to fall in women
under 50 but was still rising in those over 60. For women aged 55-69 mortality rose
from about 83 per 100,000 in the early 1960s to level off at around 107 per 100,000 in
the mid 1980s. Though changing very little during the late 1980s mortality in this age |
group fell steeply after 1990 and in 1994 was 12 % lower than in 1987.

For women aged 40-59 the decline 1n breast cancer mortality has been linked to

increased fertility during the post war years. Beral has suggested that the reduction in
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mortality 1s due to a change 1n the risk profile for women because the average age at

first birth and the proportion of childless women declined after the Second World

War®. Other authors have concluded that the trends may also be due to improvements

in survival because of earlier detection of tumours®' and better treatment regimen®>.
The extent to which the decline in mortality has been the result of the introduction of
mammographic screening in 1987 1is still the subject of much debate. Quinn’
concluded in an analysis of trends in breast cancer incidence and mortality until 1994

that the reduction in mortality is unlikely to be due to screening.

The decline in breast cancer mortality in many developed countries appears at least in

part to be due to birth cohort effects or period effects’. Average mortality patterns
conceal trends in different age cohorts of women™. In order to assess this effect the
data in Table 1 and Figure 1 were recalculated to show mortality by birth cohort from
women born in 1912-1916 to 1952-56 from age 40-44 to age 85-89. The results are

shown in Figure 2.

Figure 2. Mortality rate (per 100,000) by birth cohort
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An upward trend in mortality continued for women until the birth cohorts born in the
1930s for the age groups 40-54. These women would have experienced their peak
fertility in the 50s and 60s not delaying child bearing unlike earlier cohorts who were
reaching their 20s and 30s in the war years. A peak in trends in mortality is seen for

women aged 55-59 born 1n earlier birth cohorts (1925-1929) and for women aged 60-
64 for birth cohorts born in the 1920s. Younger women aged from 40-44 to 50-54

born in the 1930s see a reduction in mortality at an average of 20%. Similar

reductions are seen in the older age groups though these appear earlier from birth

cohorts 1925-1929 for women aged 55-59 and from birth cohorts 1920-1924 for
women aged 60-64.

These data are consistent with the hypothesis that widespread improvements in
treatment for breast cancer rather than the screening programme underlie recent
reductions in mortality. The effects are consistent across all age groups and not seen
only in the screened age groups. The drug tamoxifen was introduced into breast
cancer treatment regimen in 1973 and has been shown in successive large-scale
studies to increase survival for women of all ages*. The rate of reduction in mortality
found in randomised controlled trials is around 50%. This is higher than the 20%

shown across all age groups in the figure above but is consistent when allowing for

the possibility of undertreatment of older. A meta-analysis emphasising the

importance of treating younger women with tamoxifen was not published until 1998’

A screening effect might be expected to appear some 5-7 years after the development

of the programme for women who were first screened aged 50-54 in 1987 but the
downward trend in breast cancer mortality began well before the development of the

screening programme and is not significantly higher in the older age groups. Finally a

screening effect may well delay the development of breast cancer, yet the downward

trend is seen in all age groups.

The overall impact of the reduction in breast cancer mortality shown in Figure 2 1s an
average reduction for younger women under 50 of 21.5%, for women aged 50-64 of

around 33% and for women over 65 of around 12 %. For women in the age group
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targeted for tamoxifen prophylaxis (45-64) the reduction in breast cancer mortality
rates since the mid 1980s represents about 1000 breast cancer deaths prevented per
year (assuming a rate of around 84 per 100,000 and 12,000 deaths per year for this age
group 1n the mid 1980s compared with a rate of around 68 per 100,000 in the most

recent figures).

Chemoprevention with tamoxifen by contrast would be targeted at only a proportion
of these women though the mortality reduction is estimated to be greater. Comparing
the same population with the rates prevailing in the mid 80s and assuming that
chemoprevention is targeted towards one third of all women with an efficacy of
around 33%***° the numbers of breast cancer deaths prevented might be less than half
of those actually seen from changing trends in breast cancer mortality. Clearly the
costs in terms of the disbenefits of the intervention need to be considered carefully in
fully evaluating the effect. The potential for enhancing the downward trend 1n breast
cancer mortality is considerable. Careful analysis will be needed to fully evaluate the

effect against the current improving trends in breast cancer mortality and the further

potential for more appropriate application of adjuvant tamoxifen.

Trends in Incidence

The incidence of breast cancer in the female population in the UK increased by about
2% each year from the late 1950s to the late 1980s. From 1988, after the introduction
of the screening programme the annual rate of increase more than doubled to nearly
4.5% until 1991; there was virtually no change in incidence between 1991 and 1992,
In 1992 the age standardised incidence of breast cancer in women in England and
Wales was 102 per 100,0000 about a 40% increase from 74 per 100,0000 in 1974%".
Age specific incidence rates for breast cancer rise rapidly with age though unlike other

common cancers the rate of increase declines after age 50 around the age of the |
menopause. Currently approximately one in 14 women in the UK will develop breast

cancer by age 75. A similar pattern in incidence of breast cancer is seen In other

Western European countries®.
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Table 2 shows the lifetime risk of breast cancer (Cumulative incidence (%)) in 1992
for the most recent data available, in 1987 at the time of the development of the NHS

Breast Screening Programme and in 1982 prior to the introduction of the breast

screening programme.

Table 2: Lifetime risk of Breast Cancer (cumulative incidence) in 1982 and 1992.

Rate per annum Rate over S years Cumulative
Incidence
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Based on Age specific incidence rates per 100,000

The table shows the lifetime probability of acquiring breast cancer for women 1n each
age category according to life expectancy. For women aged 30 the life expectancy 1s
83 years. Reading against the 80- category shows that the probability of acquiring -
breast cancer has risen from 8.7% (1 in 11) in 1982 to 11.2% (1 in 9)in 1992. If the

women lives longer then the rate increases to 12.9% (1 in 8) by age 85 assuming that

the 1992 incidence rates continue throughout her hfetime.



The impact of the NHS Breast Cancer Screening Programme on registration rates can

be seen clearly in Figure 3. Age specific incidence rates for breast cancer are plotted

for cohorts of women by 5 year age groups.

Figure 3.
Age Specific Incidence rates per 100,000 (1971-1992)
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Female breast cancer (ICD9 174), England and Wales, 1971 to 1992

* Cancer statistics - registrations, Series MB1 no.23 1990, ONS (1997)%.
** Registrations of cancer diagnosed in England and Wales, Monitor MB1 96/1, ONS (1996) (pravisional result

+ Directly age standardised using the European standard population.

The increase 1n the incidence rate of registration of breast cancer since the

development of the NHS Breast Screening Programme can be seen for women aged
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