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Karolinska

report

=% Michel Coleman

[s it possible to demonstrate that access to new drugs impacts on a country’s survival rates? Last

September, the Karolinska report claimed to have done just that. Here, Michel Coleman argues

that its conclusions were misleading and unsupported by the data and analysis. In the Debate

that follows, the authors respond and health economists and policy advisors offer their views.

a recent cancer

debate in the

British House of

Commons, the

opening state-
ment by John Baron MP included the
following: “The Opposition recognise
that there have been improvements in
outcomes, but they have not out-
stripped comparable improvements in
continental survival rates. According
to last year’s report from the
Karolinska Institute, the UK still
lags behind other European
countries when it comes to survival
rates over periods of one year and five
years. In fact, Britain has one of the
worst survival rates in all of western
Europe: whereas 81 per cent of can-
cer patients in France survive for one
year, the equivalent UK figure is only

67 per cent. Even Albania and
Lithuania have better one-year and
five-year survival rates than we do.”
(Bold text throughout indicates
emphasis added.)

These remarks are seriously mis-
leading, but Mr Baron is not to
blame. The report from the
Karolinska Institute has gained wide
currency since its publication in
September 2005. But the report is
seriously flawed: the cancer survival
data in the report, the statistical
models of survival as a function of
the availability of chemotherapy
drugs, the authors’ conclusions from
those models — they are all wrong. It
seems important to set the record
straight, since the faulty data and
conclusions may lead to inappropri-
ate decisions by politicians, or undue

frustration among cancer patients.

The efficacy of many cancer
drugs in improving survival and
reducing mortality is supported by
solid evidence from high-quality
randomised trials, and it is no part of
my intention here to challenge that
evidence.

But I do challenge the nature and
scope of the cancer survival data pre-
sented in the Karolinska report, and
the way in which those data have
been modelled with data on the
national availability of cancer drugs.
If my critique of the Karolinska
report is correct, those analyses can-
not be used to support its policy-
related conclusions about the impact
of the availability of cancer drugs in a
given country on cancer survival rates
in that country.

*Michel Coleman is Professor of Epidemiology and Vital Statistics in the Non-Communicable Disease Epidemiology Unit, London School of Hygiene and Tropical Medicine. He was one of the authors of the

EUROCARE-3 report into the survival of cancer patients in Europe, which was the original source of the survival data used in the Karolinska report
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“It is important to set the record straight, as taulty

data and conclusions may lead to faulty decisions”

WHAT THE REPORT SAYS
The executive summary and the conclu-
sion show that the potential policy i
mpactof linking cancer survival with the
availability of drugs in Europe is clearly
understood. The report says: “These
results [on the speed of uptake of drugs
throughout Europe] underscore the
reality that cancer patients in Europe do
not have equal or rapid access to cancer
drug therapies, but what is the real-life
impact of this imbalance? Dr Frank
Lichtenberg of Columbia University
highlights that access to more cancer
drugs means improved survival
rates for patients. His analysis of the
situation in the US demonstrated that
the increase in the stock of cancer drugs
accounted for 50-60% of the increase in
survival rates in the first 6 years post
diagnosis.

“In addition, his examination of the
USA and selected European countries

THE KAROLINSKA REPORT
-

indicates that an increase in the num-
ber of available drugs is associated with
an increase in both the one-year and
five-year survival rates. Therefore, with
the importance of new drug therapies
in the battle against cancer, it is clearly
in the best interest of cancer patients
that new, innovative drug therapies are
made available to them as soon as pos-
sible. Reduced or delayed access to
cancer drugs has a very real impact
on patient survival.”

The evidence for this assertion is
based on chapter 7 of the report,
“Pharmaceutical innovation and can-
cer survival’, which is described as a
‘commentary’ prepared by Frank
Lichtenberg at Columbia in August
2005. He examines cancer survival
trends in the US in relation to drug
availability, and carries out a similar
exercise with European data. This is
described as an investigation of “the

A pan-European Comparison Regarding Patient
Access to Cancer Drugs, generally known as ‘the
Karolinska report’, was written by Nils Wilking of the
Karolinska Institute in Stockholm, Sweden, and
Bengt Jonsson of the Stockholm School of

A pan-European comparison reganding
patient acoess bo cancer drugs

Economics. The data modelling and analysis was

carried out by Frank Lichtenberg of Columbia
University in the US. The report was funded by

Yok Wekiong
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Roche and was published by the Karolinska Institute
in collaboration with the Stockholm School of
Economics in September 2005. It can be accessed
at http://ki.se/content/1/c4/33

/52 /Cancer_Report.pdf.
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effect of availability of new drugs on
survival from 17 types of cancer in
more than 35 countries.” The data
sources and the description of the
methods are reprinted here in the box
on p 28. No other detail is provided
on either data sources or methods.
No reference for the method is given.
Results are shown for 38
European countries (Table 7.2, p89 of
the report) in the form of one-year and
five-year survival rates (%), for all can-
cers combined in both sexes, along
with the annual number of cases and
the number of new drugs launched
since 1982. No survival data are
shown for 17 different cancers. No
results are given from the modelling of
cancer survival as a function of the
availability of drugs. Instead, these
results are summarised as follows:
“The estimates indicated that an
increase in the number of available
drugs is associated with an increase in
both the 1-year and the 5-year
survival rates. The sample includes
both European and non-European
countries. Two additional analyses
related to this distinction have been
performed:
1. We estimated survival models using
the full sample of countries but
allowed the In(N_DRUG) coefficient
to be different in the European and
non-European sectors. We saw no evi-
dence of a difference. Availability of
drugs seems to have the same effect
on cancer survival within Europe as it
does in the rest of the world.
2. We tried estimating survival models
using data for European countries
only. This reduces the sample size by
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60%. We did not obtain statistically
significant results. However, one
might well obtain statistically signifi-
cant results based on European data
only using time-series incidence,
mortality and drug utilisation data.”

INTERPRETATION
Several serious problems complicate
the interpretation of this material.
First, the report says of the
GLOBOCAN data (used for survival,
see box below): “These incidence data
are collated from national cancer reg-
istries”. This is not so. The GLOBO-
CAN website (http://www-dep.iarc.fr/
globocan/database.htm) makes it clear
that “Incidence data are available from-
cancer registries. They cover entire
national populations, or samples of

such populations from selected
regions.” This leads the authors into
modelling what are often regional
cancer survival rates with national drug
marketing data.

Second, the International Agency
for Research on Cancer (IARC),
which compiles the GLOBOCAN
database, does not itself collect or pro-
duce cancer survival data. As the web-
site clearly states, survival data in
GLOBOCAN 2002 were taken
directly from the EU-sponsored
EUROCARE study into cancer sur-
vival in Europe, in this case EURO-
CARE-3 (Berrino et al. Ann Oncol
14:v1—v155). They relate to patients
who were diagnosed during 1990-94
and followed up to 1999. Yet those
survival data have been deployed in

KAROLINSKA REPORT: DATA SOURCES AND METHODS
I —

the model in the Karolinska report in
relation to the number of drugs avail-
able in 2000, as if they were for
patients who had been diagnosed in
the year 2000 or later.

Third, five-year survival data for
cancer patients diagnosed in 2000
could not have been published at the
time of these analyses (August 2005).
Only so-called ‘period estimates’
(Brenner et al. Int ] Epidemiol
31:456—462) could have been used to
‘predict’ such survival rates, but peri-
od survival estimates were not includ-
ed in the GLOBOCAN database that
was the source of the data.

Fourth, in 12 of the 38 countries
(Albania, Bosnia-Herzegovina, Bul-
garia, Cyprus, Greece, Hungary,
Luxembourg, Macedonia, Moldova,

The data used to model drug availability against survival in the Karolinska report came from three different sources.

B The survival data were taken from the GLOBOCAN 2002 database (though in the Karolinska report this was given as GLOBOCAN 2000)
B Data on drugs approved by tumour type were taken from the Cancer Care Ontario (CCO) Formulary

B Data on drug availability were taken from the IMS Lifecycle New Product Focus
The model to which these data were applied is described in the report as follows:
“These data are used for estimating a model that included both fixed cancer-type effects and fixed country effects, which control for all

determinants of cancer survival that are invariant across cancer types within a given country and that are invariant across countries for

a given cancer type.

SURVij =, In(N_DRUGI)) + i + %qj + Aij 1

Where:

SURVij = the (1-year or 5-year) survival rate for cancer type i in country j

N_DRUGIj = the number of drugs for cancer type i available in country j

ai = a fixed effect for cancer type i
dj = a fixed effect for country j
eij = a disturbance

“Due to inclusion of fixed cancer-type and country effects in the model, , [sic: i.e. the comma

“ 9

,"] represents the effect of relative drug

availability within a country on relative survival rates within the country. Suppose that, on average (across all countries), the survival
rate of cancer type A is 25% higher than the survival rate of cancer type B, and the number of drugs for cancer type A is 35% higher

than the number of drugs for cancer type B.

“Then one would expect that if, in a particular country, the number of drugs for cancer type A is only 20% higher than the number of
drugs for cancer type B, the survival rate of cancer type A is less than 25% higher than the survival rate of cancer type B. Indeed, esti-

mation of the model requires that the relative availability of drugs for different cancer types varies across countries.”

28 1 CANCER WORLD
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“It treats the number of drugs on the market as the

sole explanation for differences in cancer survival”

Romania, Serbia-Montenegro, Ukra-
ine) for which the authors purport to
give national survival rates for
patients diagnosed in 2000, no can-
cer registry was in operation in those
countries in that year, and in most
cases there is still no such registry. In
fact, the ‘survival rates’ for those
countries, reproduced in the
Karolinska report, were taken in
GLOBOCAN to be a weighted
average of survival rates in other
countries in the same region of
Europe for which national or pooled
multi-registry estimates of survival
were available from EUROCARE-3.
For example, for Albania, in Southern
Europe, survival rates in GLOBO-
CAN were taken to be a weighted
average of the cancer-specific sur-
vival rates reported from EURO-
CARE-3 for Italy, Malta, Portugal,
Slovenia and Spain, weighted by the
cancer-specific mortality rates in
Albania. Equivalent procedures were
adopted for other countries from
which no survival data were available.
This was done in order to estimate
cancer prevalence', not as the basis
for an international comparison of
survival, and certainly not as the basis
for modelling international variation
in survival as a function of the avail-
ability of cancer drugs.

Fifth, almost no information is
given on the methods or the results of
the modelling. The results are simply
summarised in the form of the con-
clusion “that an increase in the num-
ber of available drugs is associated
with an increase in both the 1-year
and the 1-year survival rates. The

sample includes both European and
non-European countries.”

Sixth, the survival data from
Europe that are used in the model
represent a single time point (suppos-
edly in the year 2000). No data on
survival trends are presented that
could support a conclusion of any
increase in survival over time as a
function of drug availability.

Lastly, the model is extremely
simplistic. It treats the number of
drugs available on the market, regard-
less of their availability to patients, or
their actual use in individual patients
included in the survival analyses, as
the sole explanatory factor for inter-
national differences in cancer
survival. Most of the Karolinska
report deals in detail with the mar-
keting of cancer drugs in Europe over
the last 20 years. I have no comment
on the analysis of the availability of
cancer drugs per se, except that the
report seems to be pervaded by an
assumption that the market availabil-
ity of a licensed cancer drug is the
chief factor influencing the national
survival rate for that cancer, whereas
surgery and radiotherapy remain the
mainstay of treatment for most of the
common malignancies.

CoNcLusioN

The analysis of cancer survival in rela-
tion to the availability of cancer drugs
in the Karolinska report is very mis-
leading. It purports to show cancer
survival data from several countries for
which no such data are available: those
incorrect data have already been cited
in a parliamentary debate in the UK,

CANCER WORLD

and quite possibly elsewhere. The
report provides no data on cancer sur-
vival beyond those published in 2003
for EUROCARE-3. Real survival data
from some countries are then used
alongside imaginary data for other
countries in a crude statistical model
designed to estimate the ‘effect of the
number of cancer drugs on the market
in 2000 on cancer survival (all cancers,
both sexes combined). Worse, the sur-
vival data used to model the impact of
cancer drugs available in 2000 are for
patients who were diagnosed in
1990-1994 — some six to ten years
before the currency of the drug data. For
12 of the 38 countries, the ‘survival
data’ are actually the average survival
rates from four or five completely dif-
ferent countries from the same broad
geographic region of Europe. The con-
clusion that an increase in the avail-
ability of cancer drugs is associated
with an increase in cancer survival
rates is also completely unsupported
by the data presented in the report.

Neither the cancer survival data
nor the analyses of them can support
the policy conclusions in the
Karolinska report.

1. Methods of estimating prevalence: “Partial
prevalence (1-, 3- and 5-year prevalent cases) were
obtained by combining the annual number of new cases
and the corresponding probability of survival by time. ...
Several sources of site-specific survival were used. ...
Europe: The EUROCARE-3 project provid[ed] figures
from several European cancer registries for [patients
diagnosed during] the period 1990-1994. Where
possible, country-specific survival estimates were used,
based on regional cancer registries, and four regional
estimates were prepared for countries where no
local survival data were available.” (Ferlay ] et al.
GLOBOCAN 2002: cancer incidence, mortality and
prevalence worldwide. IARC CancerBase No. 5,
version 2.0. IARC 1 May 2006; http://www-dep.iarc.fr).
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ancerWorld asked the
authors of the
Karolinska report to
respond to the points
raised in Coleman’s cri-
tique, and European health econo-
mists and policy advisors were asked
to comment on the report, and more
generally on whether it is possible to
draw out the impact one particular
aspect of cancer therapy has on sur-
vival rates, and if so, how this can be
done in the most meaningful way.

In their response, the authors
said that the report’s findings show
significant differences in access to
new drugs and the implications of
these differences merit discussion.
“The Karolinska report provides for
the first time comprehensive informa-
tion on the use of new cancer drugs in
different countries, and it documents
substantial variation in the uptake of
new drugs, and systematic differ-
ences between countries. The UK, for
example, is slower than other
European countries in the uptake and
use of new cancer drugs.” The report
goes further, they said, and investigat-
ed different reasons for the observed
differences. While it concluded that
economic factors play a role, “coun-
tries with lower GDP and health-care
expenditures per capita, such as
Poland, the Czech Republic and
Hungary, tend to have slower uptake
of new cancer drugs,” most of the
variation, said the authors, “seems to

30 = CANCER WORLD

be explained by factors related to how
cancer care is funded and paid for,
and by attitudes towards innovation.”

“We think that it is important to
point out these differences and to
discuss the factors behind them, and
to consider what can be done to
achieve a more rational allocation of
resources to cancer care in Europe.
This is of interest not only for
oncologists and other health-care
professionals, but for patients and
the general public as well.”

Coleman’s criticisms related both
to the quality of the data and to the
methodology used to model survival
data against access to new drugs. On
the question of the data, the authors
agreed that Coleman’s criticisms
regarding the use of drug availability
rather than actual use in the models
was fair comment. “The point is well
taken, and in the follow-up report to
be published later this year, we will
have a new set of estimates based on
the vintage of drugs actually used.
This may strengthen the relation, but
probably not lead to a different con-
clusion since availability and use are
correlated.”

However, they rejected the other
charges relating to the quality of data,
arguing that, though “the data avail-
able for assessing the relation across
countries between actual use of new
cancer drugs and improvements in
survival over time are far from per-
fect”, the limitations are by no means

SEPTEMBER-OCTOBER 2006

sufficiently serious to invalidate the
findings of the report.

Taking Coleman’s points in turn,
they stated, “First, we do not see any
problem modelling regional cancer
survival rates with national data on
drug availability. If a drug has not
been launched in a given country,
then it is not available for use in any
region of the country. So regional drug
availability = national drug availability.

“Second, the estimated survival
rates were obtained by dividing
one-year or five-year prevalence by
incidence. The results of this proce-
dure appear to be consistent with
other estimates of survival rates. For
example, the method used implies
that the five-year survival rate for all
sites other than non-melanoma skin
for males in the US is 63.8%
[=2431746/ (5%762399)]. According
to the US National Cancer Institute,
the five-year survival rate for all sites
for males in the US during
1995-2000 was 64.0%.

“Third, the fact that the inci-
dence and prevalence data may refer
to different time periods would, of
course, introduce errors of measure-
ment in the estimates of survival
rates. However, these errors are likely
to be random, i.e., uncorrelated with
the drug availability —measure.
Random errors of measurement in
the dependent variable do not cause
any statistical bias.”

Regarding Coleman’s point about



Forum

the GLOBOCAN/EUROCARE 3
data having been compiled to esti-
mate cancer prevalence and not as a
basis for modelling survival as a func-
tion of the availability of cancer drugs,
the authors said “The argument that
[these data] can only be used for the
specific purpose for which they were
collected is absurd.”

As for the criticism that changes in
survival as a function of access to new
drugs cannot be explored using sur-
vival data from a single time point, the
authors commented, “We did not use
international data on survival trends
since such data are not available. The
analysis on changes in survival over
time is done for the US survival alone.”

CancerWorld asked FEuropean
experts from a variety of fields to what
extent they felt that Coleman’s criti-
cisms of the quality of the data were
valid.

Renée Otter is a director and
medical  oncologist  at  the
Comprehensive  Cancer  Centre
North-Netherlands, who sits on the
board of the Netherlands” National
Comprehensive Cancer Plan and is
involved in many European projects
relating to registries, benchmarking of
cancer care and guidelines.

She agreed with Coleman’s analy-
sis and said the flaws he pointed to
effectively invalidated the claim of the
Karolinksa report to demonstrate an
impact of drug availability on survival.

“If you don’t have other data, the
only report you can make is about two
different things. One part is the sur-
vival analysis, the other one is the
availability of drugs.” These results,
she said, could be used as the basis to
propose a project that could use both
data but in a different way. “You
should try to get these data over the
same period, and only use data that
are not an expectation, but are actual-
ly observed in the different countries.”

Isabelle Durant-Zaleski is a health
economist based at the Hopital Henri
Mondor in Paris, and has a long his-
tory of working with epidemiological
data to investigate disparities in
health outcomes. She says that inter-
national comparisons in healthcare
are difficult, but can be useful. “What
these very large macro-economic
comparisons do is draw your attention
to something strange. And to me that
is exactly what the Karolinska report
does.

“It is very good academic practice
to challenge the methods and chal-
lenge the results, and this is what
Michel Coleman is doing, but it is
also useful to do some perhaps imper-
fect comparisons and difficult com-
parisons, as the authors of the
Karolinska report do, because it puts
access to cancer care on the political
agenda.”

Her views are echoed to an extent
by Mattias Neyt, a pharmaco-econo-
mist who works for the Belgian health
technology assessment agency, the
KCE, and has recently been involved
in assessing the cost-benefits of
Herceptin [trastuzumab] in an adju-
vant setting. He argues that you have
to work with the data you have.
“What is best? To do no research or to
research with the best available data?
I would choose the second. You can
find interesting results. How robust
they are is another question, but if
they don't have more recent figures,
that doesn’t mean they shouldnt do
research at all.”

Mike Richards, the UK’s National
Cancer Director, in contrast, thinks
that modeling survival rates from one
period against the number of drugs
available in another is very likely to
come up with misleading results.
“The only accurate measure we have
of survival rates between countries

come from EUROCARE 3, and they
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relate to patients diagnosed between
1990 and 1994. None of the new
drugs we are now talking about,
except for Taxol [paclitaxel], had even
been licensed at that point.
Everything people are talking about
now, like Herceptin or Glivec
[imatinib] or Rituximab [mabthera],
weren't even available so they could
not possibly have affected survival
rates for people diagnosed in
1990-1994.”

The authors counter that they
could have chosen to use drug avail-
ability for 1995 or 1997 instead of
2000. “But since availability (and vin-
tage) in different years is strongly cor-
related that will not make the results
misleading.”

METHODOLOGY

In addition to the issues relating to
the data used, Coleman also criti-
cised the methodology of the
Karolinska report. He argued that the
methods used to analyse access to
drugs as a function of survival did not
provide any basis for the assertion
made in the executive summary that
“Reduced or delayed access to cancer
drugs has a very real impact on
patient  survival.”  Firstly, says
Coleman, no information was given
on the methods or results of the mod-
elling, and secondly, the number of
drugs available on the market was
treated as the sole explanatory factor
for differences in survival.

The authors say they were sur-
prised by these criticisms, particularly
as Coleman himself acknowledges
that “The efficacy of many cancer
drugs in improving survival and
reducing mortality is supported by
solid evidence from high-quality ran-
domised trials.” Information from
clinical trials needs to be supplement-
ed with studies based on drug
availability and use in actual clinical
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“How can our results be misleading it they support

practice, said the authors, particularly
given the fact that of the 57 cancer
drugs approved by the US Food and
Drug Administration through the reg-
ular process since 1994, only 18 were
approved on the basis of a survival
endpoint, and in none of the 14 grant-
ed accelerated approval was a survival
endpoint used (see | Clin Oncol
21:1404-11).

“Observational studies enable
investigation of the impact of innova-
tion in cancer management on costs as
well as outcomes... How can our con-
clusions be misleading if they support
the results from the clinical studies?”

While welcoming serious discus-
sion and comments on the methods
and data used for these sorts of obser-
vational studies, the authors argued
that it would have been better if
Coleman had read the original
research papers before concluding
that the models were all wrong. “A
number of misunderstandings could
have been avoided.” The full paper to
the similar study conducted by
Lichtenberg in the US can be
accessed at www.nber.org/papers/
w10328, and a revised version taking
into account the European data will
be posted there soon, say the authors.

They also point out that Coleman
fails to provide any alternative expla-
nation or interpretation of the results,
and merely implies that the results
obtained should not have been
obtained.

On the question of the methodol-
ogy, Zaleski said, “In my view the
method is not appropriate for the
causal relationship, but it is appropri-

32 = CANCER WORLD

the results from clinical studies?”

ate to attract attention to discrepan-
cies. It showed there might be a cor-
relation, but establishing causal
relationships between a treatment and
an outcome — in this case new drugs
and survival — is very difficult outside
of randomised controlled trials.”

She mentions, however, a similar
piece of research carried out by the
OECD health policy unit, which
looked at the use of mammography
and survival of breast cancer. “It is not
quite the same exercise, but it is not
very different. In the case of the
OECD report, they identified the fact
that, for example, France has 10
times as many mammographs as
Canada, standardised by women over
the age of 40, yet the survival in
Canada from breast cancer is exactly
the same as in France. So this means
that for people who are interested in
public health, you have to look more
in-depth.”

The Karolinska report, she says, “is
a good attempt to have comparisons
that would enable you to go further. It
is very much what the OECD is doing,
but it is more far-fetched in the case of
the Karolinska report. The OECD is
extremely prudent.”

Zaleski suggests one possible
explanation for the correlation found
between survival and access to new
drugs could be that the latter is a
“surrogate marker” for something
else. “Countries which have speedy
access to new drugs may also have
better coordination of care and better
access to specialised oncologists. It
also means access to research proto-
cols, possibly access to multidiscipli-

SEPTEMBER-OCTOBER 2006

nary teams, or even access to other
innovative or state-of-the-art cancer
treatments.” This, she stresses, can
only be conjecture, which can only

be validated by more detailed
research, “which is what the
Karolinska report and Michel

Coleman’s piece urge us to do.”

Otter also questions whether the
methodology used could ever demon-
strate a causal relationship between
new drugs and survival. “T don’t think
that in the way they have put their
project together you can make any
relationship — even if it was in the
same time period. It sounds like the
story I was told in my first course on
epidemiology about there being an
increasing number of births because
we have an increasing number of
storks.”

The issue, she suggests, should
be whether patients are getting the
drugs recommended in evidence-
based guidelines. “The drugs you give
are dependent on the stage of the
tumour. So in some countries you
routinely give adjuvant chemotherapy,
and in others you will rarely give adju-
vant chemotherapy, because there are
no stage | patients in these countries.
They come too late to the doctor.”

She also argues that the role of
drugs in cancer management makes it
unlikely that they are a big factor in
explaining differences in survival.
“Very good surgery and very good
radiotherapy are more relevant for
survival than drugs. The exceptions
are all haematological diseases, chil-
dren’s cancer and testicular cancer.
For all the others we know that the
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additional drugs influence your sur-
vival chances less than surgery with or
without radiotherapy. Drugs have
more influence on survival in the pal-
liative phase of the tumour than in
the curative setting.”

More fundamental still, says
Otter, is getting the diagnosis right so
you can plan the most appropriate
treatment. “Everything starts with a
very accurate diagnosis and staging.
Then you need people who are very
specialised for the surgery, people
who are very specialised for the radio-
therapy with access to state-of-the-art
radiotherapy equipment. Third comes
the medical oncology.”

Back in 2000, Richards called in
a team of international experts to look
at exactly the same survival data as
was used in the Karolinska report,
with the brief that they were to estab-
lish whether the data that showed the
UK bumping along the bottom of the
European cancer survival league table
were an actual reflection of reality,
and if so, what could explain the poor
results.

“The overwhelming view from
that meeting was that we did have to
accept the UK had worse survival
rates than comparable Western coun-
tries. But we also found that the main
reason for that was due to patients
presenting with more advanced dis-
ease in the UK than in those other
countries. What that tells me is that it
matters as much what goes on before
diagnosis as what goes on after diag-
nosis, if not more.”

This finding was reached by look-
ing at the patient data on stage of

diagnosis that was available from a
number of high-resolution studies
that were included in EUROCARE-
3. “But that’s all the registry studies
can tell us — they can't tell us more
because they have insufficient data
on treatment.”

Richards speculates that drug
expenditure may be a proxy for overall
cancer expenditure.

FUTURE STUDIES

As a policy maker whose job is to use
the resources available in the most
effective way to improve Britain’s can-
cer services, Richards warmly wel-
comes studies that throw light on the
relative contribution of different
aspects of cancer care to the overall
outcome. He says, however, that to be
of practical value they need to look at
a range of input variables. He points
to the growing body of evidence that
in certain cancers, such as colorectal
cancer, the quality of surgery is deci-
sive in reducing local recurrence
rates, and is therefore likely to be
important in explaining differential
survival rates.

“You would need data on stage at
presentation, then compare that with
a whole load of different things like
what treatments are actually being
given, what training is being given,
what is the quality of surgery and the
radiotherapy.”

He accepts that such studies are
not easy, because it is difficult to get
comparable measurements across
countries. The best way, he suggests,
would be to get countries that are pre-
pared to do this well to work together.

“I think you need to engage with peo-
ple from the individual countries who
know what is going on and can advise
as to what the data might mean and
what is a realistic and reasonable
comparison to make.”

Zaleski points to a study recently
carried out by Stanford University,
which posed the question: Has the
introduction of new technologies for
heart treatment changed the outcome
in heart attack? It also looked at how
variations in the speed at which these
new technologies were introduced
into routine practice impacted on sur-
vival. “Heart attacks is a much easier
topic, because people die quickly, so
survival data are easy to get. They
have been able to show correlations
between the introduction of new
technology, the use of health care,
and survival. But that is a multicoun-
try endeavour with a very large
database and a lot of work to have
comparable data.”

It should in principle be feasible
to apply a similar methodology to can-
cer, says Zaleski. “The idea there
would probably be to look at one type
of cancer and begin with a case study.
This would have to be done with mul-
ticountry comparisons. You would
need to have a large number of coun-
tries, because there are so many treat-
ment variables. You want to have
more countries than variables, and
you need longitudinal data of good
quality.”

Longitudinal data are needed to
track the treatments a single patient
has throughout their cancer journey.
Getting hold of this data, says Zaleski,

“It is very much what the OECD is doing, but it is

more far-fetched in the case of the Karolinska report”

CANCER WORLD

SEPTEMBER-OCTOBER 2006 W 33



Forum

Why the disparity? The EUROCARE
results showed that in some
countries cancer patients stand a
better chance of survival than in
others. The reasons will vary from
cancer to cancer. In colorectal
cancers, good quality surgery is
known to be critical in avoiding
recurrences. In breast cancer,
expert surgery, radiotherapy

and appropriate drugs all play a
role. Catching the cancer early and
getting the diagnostic work-up right
are enormously important. Evidence
showing the relative contribution
made by each factor on survival
rates would be very helpful for policy
makers deciding where to
concentrate their resources

CANCER SURVIVAL ACROSS EUROPE
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“It would be worth looking in detail

at what accounts for survival differences”
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Access to drugs may be a proxy for general

expenditure on cancer or state-of-the-art innovations

could prove a problem. “In many
countries, like France, you do not
have linkage of discharge data. When
a patient has had several treatments,
there is no national database where
those treatments can be linked to the
same patient. That is why they looked
at heart attacks, because most of the
treatments are done on the first
admission.”

She also mentions the need to
look at how reimbursement systems
determine which patients actually
have access to drugs that are on the
market — something also highlighted
in the Karolinska report.

Otter suggests that it would be
worthwhile comparing some regions
in Eastern Europe with some in
Western Europe and looking in detail
at what accounts for survival differ-
ences. Incidence and survival data
would have to come from well-docu-
mented regional-based cancer reg-
istries, but the study would have to be
hospital-based, using ‘cancer centres
of excellence’, to get good data on
diagnosis and treatment. It should
look at one cancer at a time, focusing
on high-incidence cancers in order to
have enough patients to be able to
identify small differences. The vari-
ables she would like examined
include the use of good diagnostic
procedures and good staging proce-
dures, the education of surgeons, the
volume of surgeons, multidisciplinary
discussions, radiotherapy equipment
and the availability of drugs.

“First we should identify some
countries which are able to get drugs
or not able to get drugs, able to give

adequate radiotherapy or not, and
high-quality surgery or not. And this is
what we should try to compare
between countries.”

She feels there is potential for
making better use of existing net-
works and data. She mentions in par-
ticular the EUROCHIP project — a
Europe-wide study to compare differ-
ent indicators of diagnostics and
treatment in different countries.

“T think by combining high-reso-
lution studies, EUROCHIP and
some additional data, at least we can
try a pilot study. It won't be easy, but [
think it should be possible, and it is a
much better approach than the
Karolinska one.

Otter believes that working to
coordinate European guidelines and
find ways to ensure that guidelines
are followed is the way forward,
not just for drugs, but also for
diagnostics, radiotherapy, surgical
procedures and so on. The availability
of a given therapy is not the issue,
she says, because if that therapy is
not in the guidelines, it won't be paid
for and it won't be used.

She mentions the European proj-
ect CoCanCPG, which is bringing
together all the bodies responsible for
drawing up guidelines in countries
and institutions. It aims firstly to
identify the level of evidence in rele-
vant publications to reach conclu-
sions for international guidelines,
and, secondly, to gain insight into the
problems and processes of translating
the evidence into national guidelines
that are regularly revised and applied
in practice.

CANCER WORLD

BETTER RESEARCH NEEDED

The Karolinska report flagged up
some significant differences in the
rate at which cancer drugs hit the
market across Europe. There seems
to be general agreement that the sug-
gested correlation with survival merits
further examination. Though the
experts CancerWorld spoke to do not
believe the evidence in the report
substantiates the claim that “Reduced
or delayed access to cancer drugs has
a very real impact on patient survival,”
they do believe access to drugs may
be a proxy for general expenditure on
cancer, or access to research proto-
cols or state-of-the-art innovations in
general — a point also made in the
report.

The authors themselves are com-
mitted to further refining the findings
of the report, “We are well aware of
limitations of methods and data, and
will continue to work to improve on
both, because questions about the
relation between innovation, costs
and outcome in cancer deserve
answers.”

The contributors to this discus-
sion, however, clearly believe that
modelling drug availability alone
against survival cannot guide policy
makers in deciding where to concen-
trate resources and efforts to get the
best impact on survival.

This can only be done through
more in-depth studies that can look at
the contribution of a variety of
aspects of stage of detection, diagnos-
tics and treatments.

The Debate was compiled by Anna Wagstaff
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PRESS RELEASE

NICE welcomes new initiative to help NHS reduce
spending on treatments that do not improve patient care

The National Institute for Health and Clinical Excellence (NICE) welcomes today’s
announcement by Health Minister Andy Burnham asking NICE to launch a new

programme of work to help the NHS identify interventions that are not effective.

NICE will develop a new set of products to help the NHS make better use of its
resources by reducing spending on ineffective treatments, that is, treatments that do
not improve patient care or do not represent good value for money. Moving away
from ineffective practice will save money that the NHS can invest in drugs and
approaches to care that make a positive difference to patients’ lives. NICE will work
in partnership with healthcare professionals working in the NHS to identify topics that
it would be useful to develop guidance on.

NICE will develop three new types of product:

e Technology appraisals and clinical guidelines aimed at reducing ineffective
practice. NICE will use its existing methods to give advice on the use of
technologies or approaches to care currently used by the NHS where evidence
suggests that current practice is no longer appropriate or effective and does not
improve patient care. For example, a clinical guideline could be developed on
how to manage sore throats in children. Antibiotics are known to be largely
ineffective, for example they will not work if it is a viral infection. Antibiotics also
encourage antibiotic resistance (the more bacteria are exposed to antibiotics, the

greater the chance that they will build up resistance to the drugs). Guidance from
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NICE would make clear when it is appropriate to use antibiotics, and when

alternative treatments are more effective.

Recommendation reminders. NICE will highlight recommendations from its
existing guidance that advise the NHS to stop an intervention that is ineffective or
poor value for money. For example, NICE will issue a reminder that suitable
patients with end stage renal failure should be offered the choice between home
haemodialysis or haemodialysis in a hospital or satellite unit. Approximately 2%
of the NHS budget is absorbed by treatment of patients with end stage renal
failure. Home haemodialysis is at least as clinically effective as hospital
haemodialysis. In 2002, only 2% of patients received haemodialysis at home
while around 10-15% of patients, given the choice, would opt for home
haemodialysis. The annual cost to the NHS of home dialysis is less than that of
hospital and satellite dialysis. If the number of patients receiving home dialysis

increased to 15% then the potential saving will be £9.7 million.

Commissioning guides. NICE will offer practical advice for NHS commissioners
on how to commission routine services in line with NICE recommendations. The
guides will set benchmarks for commissioning and provide data for local
comparison with those benchmarks. An interactive spreadsheet will help decision
makers calculate the associated costs and savings involved in any service
changes. For example, NICE will develop a commissioning guide on upper
gastrointestinal endoscopy that advises commissioners on the standard clinical
specification for the services they routinely commission and is underpinned by
recommendations already published in the Institute’s clinical guidelines on

dyspepsia and referral for suspected cancer.

Commenting on today’s announcement, NICE Chief Executive Andrew Dillon

stated: “NICE already advises the NHS on when it should invest in new drugs and

treatments that work well for patients. It's common sense for us to also advise the

NHS on when it is appropriate to stop using treatments that don’t benefit patients or

do not represent good value for money where there are better alternatives available.

I would like to encourage anyone who has suggestions for topics that NICE should

consider to let us know.”
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The new programme is supported by the Chief Medical Officer, Sir Liam Donaldson,
who suggested in his 2005 Annual Report that NICE should be asked to issue
guidance to the NHS on moving away from established interventions that are no
longer appropriate or effective, or do not represent good value for money. In his
report he stated that: “Although not easily quantifiable in financial terms, these
problems lead to the waste of time and limited resources, poor outcomes of care,

harm to patients and lost opportunities.”

Ends
For more information call Fraser Woodward on 020 7067 5905 and 07879 846787.

Notes to Editors

1. NICE is the independent organisation responsible for providing national guidance on the
promotion of good health and the prevention and treatment of ill health.
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membrane disease might affect the COL4A3 and
COL4A4 genes too.” While carriers of X linked
Alport’s syndrome may also have thinned membranes,
these have distinctive regions of lamellation, and there
is usually a family history of X linked Alport’s
syndrome, renal failure, or inherited deafness.

We have confirmed that thin basement membrane
disease is linked to the COL4A3/COL4A4 genes in six
of 13 affected families (46%).® We suspect that more
families with thin basement membrane disease also
have mutations in these genes, but that we cannot show
this because some family members have pathogenic
mutations but no haematuria (incomplete penetrance)
and because some mutations have arisen in younger
family members and are absent from previous genera-
tions (de novo mutations). Our results indicate only
that thin basement membrane disease is often due to
COL4A3 and COL4A4 mutations and not that
affected individuals are necessarily carriers of auto-
somal recessive Alport’s syndrome.

Many studies, as well as the name benign familial
haematuria, attest to the generally excellent prognosis
of thin basement membrane disease. This condition
does not predispose to hypertension or pre-eclampsia,
and though some renal impairment is present in 7% of
our hospital based patients,” this has often resulted
from coincidental superimposed glomerulonephritis."’
Individuals with thin basement membrane disease will
nevertheless face unnecessary worry and investigations
when their doctors are unfamiliar with the condition,
and, of course, will pass on mutations to half their off-
spring, most of whom will have haematuria. We
suspect, however, that thin basement membrane
disease is not often a carrier state for autosomal reces-
sive Alport’s syndrome and that the offspring of two
parents with haematuria due to the condition are
unlikely to develop renal failure. Finally, the risk is
small that a child or woman might be misdiagnosed
with thin basement membrane disease when the true
diagnosis is X linked Alport’s syndrome.

In summary, thin basement membrane disease
should be suspected when there is lifelong glomerular
haematuria, minimal proteinuria, and normal renal

function in the absence of a family history of renal fail-
ure or deafness that suggests X linked Alport’s
syndrome. The diagnosis is confirmed when another
family member also has persistent glomerular haema-
turia. A renal biopsy is warranted only if the diagnosis
is unclear, especially if X linked Alport syndrome can-
not be excluded or a superimposed glomerulonephri-
tis is suspected. The major differential diagnosis is IgA
glomerulonephritis, which is characterised by episodic
macroscopic haematuria with intercurrent infections
(synpharyngitic haematuria), proteinuria, hyper-
tension, and progressive renal impairment in one third
of individuals and no family history of haematuria. In
practice, differentiating between thin basement mem-
brane disease and IgA glomerulonephritis is usually
not difficult using these clinical features alone.

Judy Savige renal physician
Mark Buzza scientist
Hayat Dagher scientist

University Department of Medicine, Austin and Repatriation Medical
centre, Heidleberg, VIC 3084, Australia
(jsavige@austin.unimelb.edu.au)

1 Del Mar C. Asymptomatic haematuria ...
2000;320:165-6.

2 Reynard J, Finlayson JAD, Andrews PA, Ledingham JGG, Warrell DA,
Weatherall D, et al. Asymptomatic haematuria. BM/ 2000;320:1598-2000.

3 Fairley KF, Birch DF. Haematuria: A simple method for identifying
glomerular bleeding. Kidney Int 1982;21:105-8.

4 Kincaid-Smith P. Thin basement membrane disease. In: Massry SG,
Glassock R], eds. Textbook of nephrology. Philadelphia: Lippincott, Williams,
and Wilkins, 1995;pt 13:760-4.

5 Blumenthal SS, Fritsche C, Lemann J. Establishing the diagnosis of
benign familial hematuria. JAMA 1968;259:2263-6.

6 Lemmink HH, Nillesen WN, Mochizuki T, Schroder CH, Brunner HG,
van Oost BA, et al. Benign familial haematuria due to mutation of the
type IV collagen a4 gene. | Clin Invest 1996;98:1114-8.

7 Boye E, Mollet G, Forestier L, Cohen-Solal L, Heidet L, Cochat P, et al.
Determination of the genomic structure of the COL4A4 gene and of
novel mutations causing autosomal recessive Alport syndrome. Am | Hum
Genet 1998;63:1329-40.

8 Buzza M, Wilson D, Savige J. Linkage of thin basement membrane disease
(TBMD) to the loci for X-linked and autosomal recessive Alport
syndrome. | Am Soc Nephrol 1998;9:387A.

9 Auwardt R, Savige JA, Wilson D. A comparison of the clinical and labora-
tory features of thin basement membrane disease and IgA glomerulo-
nephritis. Clin Nephrol 1999;52:1-4.

10 Cosio FG, Flakenhain ME, Sedmark DD. Association of thin glomerular
basement membrane with other glomerulopathies. Kidney Int 1996;46:
471-4.

in the doctor. BMJ

Effectiveness, efficiency, and NICE

A NICE start but evidence costs money

he National Institute for Clinical Excellence
(NICE) was established in England and Wales
in 1999 to “provide guidance to the NHS on
the use of selected new and established technologies.”
NICE synthesises evidence on the effectiveness and
cost of treatments and reaches “a judgment as to
whether, on balance, the intervention can be
recommended as a cost-effective use of NHS
resources.”’ How has the institute measured up to these
ambitious goals, and what has been learnt about the
demands of an explicit process for assessing health
technology?
The institute attracted attention from the inter-
national media with its first judgment that “health pro-

bmj.com

fessionals should not prescribe zanamivir (Relenza)
during the 1999/2000 influenza season” The addi-
tional cost to the NHS would have been about £10m
($15m) for the benefit of reducing episodes of flu from
six days to five. Although subsequently revised,” the
decision showed that the institute has teeth and is pre-
pared to bite even home grown drug companies like
GlaxoWellcome (now GlaxoSmithKline). In some
places, such as Australia’ and Ontario, Canada,’
pharmaceutical companies must prove that their prod-
ucts are cost effective before they can be reimbursed by
the government. Although NICE operates differently
in that it does not automatically assess new products
and provides guidance rather than mandates, it is clear
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that products will need to be both effective and provide
good value for money to be recommended for use in
the NHS. Unusually, NICE’s remit also includes
medical devices and other healthcare programmes,
and its activities are surely being scrutinised by other
healthcare systems.

But the evidence on which the analyses of costs and
benefits are based is often incomplete or inappropriate.
The appraisal of hip prostheses, for example, suffered
from the dearth of long term data on revision rates.
Similarly, the continuing deliberations about interferon
beta are likely to be constrained by data from short term
trials with outcome measures that are of limited
relevance to decisions about the allocation of resources.
The institute, however, is pragmatic about any shortfalls
in evidence: give the best advice possible using the data
available today, but be prepared to revisit judgments
when better data arrive. For many technologies—
particularly those without a sponsoring company—the
onus for generating adequate data will lie with the NHS
health technology assessment programme; its budget
may need to be increased, but using NHS resources to
generate evidence may be money well spent.

The institute’s appraisals are likely to have major
implications for the drug and medical device industries
because these industries supply much of the infor-
mation for appraisal. The need to submit dossiers in
support of their products is making companies think
carefully about their research and development
programmes. When products have been marketed for
some time it is possible for companies routinely to
accumulate data, although the data are not typically
gathered within the framework of experimental
studies. NICE will, however, increasingly have to
consider products which have yet to reach the market,
so such “real life” data will be lacking. Before launching
a new product, drug companies have in the past
focused on generating evidence for the drug licensing
authorities. Such data are generally of limited value to
NICE, so companies are likely to invest in more
pragmatic clinical trials with broader population bases
to collect the data on cost and health outcomes which
are relevant to NICE’s decision making.

The institute’s interest in finding value for money
puts the methods of economic evaluation under the
microscope. Although analytical economic methods
have developed rapidly, they have yet to make a major
impact on applied economic evaluations and on the
data submitted to NICE. The institute’s recent
publication of more detailed guidance for economic
evaluation provides greater clarity about the institute’s
view of best practice.” The international evidence on
the quality of drug companies’ economic evaluations to
support reimbursement is not encouraging. Between
1994 and 1997 a total of 326 evaluations were submit-
ted to the Australian Department of Health and Aged
Care, and 218 of these had major problems detected
by critical review” However, 62% of these problems
were caused by the absence or poor quality of clinical
data used in the studies. The quality of data on
effectiveness will probably also be a problem for NICE.

What impact will the institute’s guidance have on
practice in the NHS? There will be particular interest in
how the NHS reacts to appraisals that find that a tech-
nology benefits patients but introduces extra costs to
the health service, such as coronary stents and taxanes.

944

The rationale for NICE is, in part, based on the desire
to end the uneven geographical distribution of
particular forms of health care. However, unless fund-
ing is earmarked and made available to health authori-
ties for these interventions, they can only be offered to
patients if the provision of other services elsewhere in
the system is curtailed. Hence, local variations in the
availability of particular services will remain; the
appraisal process will simply shift the unevenness
between services. The institute’s role in developing
clinical practice guidelines, taken together with
national service frameworks, promises to ameliorate
this problem. It will be necessary to expand the
appraisal process, particularly to identify widely used
technologies that are not cost effective, to release
resources for new interventions. In principle, NICE’s
role in looking at a wide range of both new and old
technologies is important, although the focus of the
latest group of interventions to be appraised is narrow
and concentrates largely on new cancer drugs.’

The NHS and other healthcare systems that are
collectively funded need transparent decision making
about which types of health care offer value for money
and thus can justifiably be funded; this decision making
needs to use appropriate and explicit methods. There
is much to commend in the early stages of the
institute’s appraisal process, not least the openness and
transparency it has achieved through its website
(www.nice.org.uk). Part of the challenge for NICE and
the assessment of health technology in England and
Wales is economic: gathering, synthesising, and scruti-
nising data is a valuable exercise but it is costly. The
amount and allocation of research funds should also
pass the test of cost effectiveness. This will depend on
whether clinicians and managers in the NHS take
notice of NICE’s guidance.

Mark Sculpher senior research fellow
Michael Drummond professor

Centre for Health Economics, University of York, York YO10 5DD

Bernie O’Brien professor

Department of Clinical Epidemiology and Biostatistics, McMaster
University, Hamilton, Ontario, Canada L8N 375
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NICE plans faster
guidance on drugs
for the NHS

The National Institute for Health
and Clinical Excellence (NICE),
the body that develops guidance
on the use of treatments for the
NHS in England and Wales, said
last week that it is discussing pro-
posals with the Department of
Health to appraise new drugs
and health technologies more
rapidly.

The process that NICE uses
now for technology appraisals of
new or existing drugs has been
criticised by patients’ organisa-
tions as being too slow, typically
taking 14-16 months (BM] 2005;
331:652, 24 Sep).

The process starts with com-
missioning an independent aca-
demic centre to review and
report on published evidence on
the technology. Patients’ groups,
carers, healthcare professionals,
and manufacturers of the drugs
or devices are then invited to
comment on the report.

The assessment report and
the comments are combined in
an evaluation report, which is
used by an independent
appraisal committee to develop
a consultation document that is
circulated for comments to
inform the final appraisal.

At a meeting last week
NICE’s board considered pro-
posals on how to develop advice
more rapidly on what it termed
“important” new drugs and
health technologies. It submitted
the proposals to the health
department.

Susan Mayor London

European
Commission aims
to reduce deaths
from air pollution

The European Commission has
proposed a wide ranging, 15 year
strategy to reduce the number of
people who die prematurely
because of air pollution. But it
has had to water down its original
proposals because of complaints
from industry groups, and pres-
sure groups say the present pro-
posals do not go far enough.
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Cancer cells on the move

The ability of cancer cells to move about is vividly illustrated in the
photograph that won first place in the medicine and life category of
the 2005 Visions of Science awards this week.

The photograph shows a skin cancer cell migrating across a
matrix, with the cell caught moving through a pore in the material
used for its culture. It was taken by Anne Weston, scientific officer in
the electron microscopy department at the charity Cancer Research
UK. She explained: “This cell was part of a sample in an ongoing
project investigating tumour biology. We were fortunate enough to
find the cell in the process of passing through a pore and thought
that it nicely illustrated a cell in motion.”

Susan Mayor London

More photographs from the competition can be found at www.visions-of-

science.co.uk.

The commission is looking to
regulate, for the first time,
people’s exposure to fine air-
borne particulates which can
penetrate deep into lungs, and
ozone pollution at ground level.
It aims to achieve this by intro-
ducing new standards on car
emissions, setting ceilings on
allowable concentrations of smog
in Europe’s cities, and by updat-
ing existing environmental legis-
lation to increase its effectiveness.

The commission estimates
that air pollution kills 370 000
people in Europe every year,
reduces average life expectancy
by up to nine months, and costs
the EU economy between
€427bn (£290bn; $514bn) and
€790 a year.

Reductions for fine dust and
ground level ozone pollution
had initially been to set at 80%
over the next 15 years. But
protests from industry led to tar-
gets of 75% for fine dust and
60% for ground level ozone.
Rory Watson Brussels

UK charity did not
break law in giving
information about
late abortions

A leading British provider of
abortions did not break the law
when it told women who wanted
late terminations about a clinic
in Spain that would perform
them, a report by Liam Donald-
son, the chief medical officer for
England, concluded last week.
Professor Donaldson investi-
gated the charity the British
Pregnancy Advisory Service
(BPAS) after a newspaper
reported that it was illegally
referring women to Spain for
abortions after 24 weeks’ gesta-
tion, the limit in Britain for abor-
tions for “social” reasons.
Professor Donaldson has
decided that BPAS did not break
the law by telling women about
the Spanish clinic. But he criti-
cised it for giving out the clinic’s

telephone number too readily.
A few days after Professor
Donaldson’s report was pub-
lished an unnamed GP from the
West Midlands was said to be
under police investigation for
taking her daughter to the same
clinic for an abortion at 31
weeks. According to the story in
the Daily Mail (Sep 24: 11) the
mother and daughter were to
learn this week whether they
would face criminal charges,
after being arrested last February
on suspicion of conspiracy to
commit child destruction.
Clare Dyer legal correspondent, BM]

NHS trusts urge
caution over BMA
finance survey

The NHS Confederation, which
represents NHS trusts and health
authorities, has urged caution
over the results of a BMA survey
on NHS funding, which found
that three quarters of trusts were
in financial difficulty.

The survey claimed that most
trusts faced funding shortfalls—but
the confederation’s policy direc-
tor, Nigel Edwards, said the survey
covered only a minority of trusts
and, although not inaccurate,
does not give a complete picture.

The BMA survey was sent to
530 medical directors, of whom
only 120 responded. Half of
those responding were from
acute trusts and a quarter were
from primary care trusts.

Of those who responded 73%
said their trust was facing a fund-
ing shortfall in the current finan-
cial year. They predicted shortfalls
ranging from £0.2m ($0.4m;
€0.3m) to £25m, and the average
predicted shortfall was £6.2m.

A third of respondents
reported that their trust was
intending to reduce services
as a result of a shortfall. This
included staff redundancies, bed
closures, and a freeze on
recruitment.

One in seven respondents
said medical staff' posts would
be included in recruitment
freezes. Mr Edwards said the
NHS Confederation was confi-
dent that any cost cutting
measures would be done in a
way that safeguarded the quality
of frontline care.

Lynn Eaton London
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CJD study gets the go ahead: A
study by the Medical Research
Council to monitor pentosan
polysulphate as a treatment for
Creutzfeldt-Jakob disease (CJD)
and variant CJD has received
ethical approval from an NHS
monitoring body. It follows two
High Court cases in the UK, in
which relatives sought use of this
experimental treatment that has
showed signs of slowing progress
of the disease (BM]
2003;327:765).

Older men less likely to receive
statins: Men aged 74-85 were
60% less likely to be prescribed
statins compared with men aged
62-73. This was the finding of a
study of secondary prevention of
coronary heart disease in British
men and inequalities before and
after implementation of the
National Service Framework
(Journal of Public Health,
http://jpubhealth.oxfordjournals.
org, doi:10.1093/pubmed/
di053).

Children’s rights to be aired:
The General Medical Council is
to set up a citizens’ jury to
examine what rights children
should be entitled to when
receiving medical care. The 16
member jury will hear evidence
for four days in November before
delivering its verdict.

Hostel dwellers have brain
damage: One in five of Glasgow’s
homeless hostel dwellers have
alcohol related brain damage,
says a study in the Furopean
Journal of Public Health
(http://eurpub.oxfordjournals.or
g, doi:10.1093/eurpub/cki036).

US to help Vietnam with flu
surveillance: The United States
has pledged $2.5m to help
Vietnam build up its H5N1 avian
influenza surveillance network
over the next five years. The virus
has killed 63 people in Asia, 44 of
them in Vietnam.

Australian women are getting
heavier: Australian women in
their 20s have put on an average
5 kg in weight in seven years, a
40 000 strong longitudinal study
of women’s health has found.
More than half of the middle
aged subjects were found to be
overweight (www.health.gov.au).

652

Charity says NICE takes too long to

dAsSESss cancer

Lynn Eaton London

A cancer charity is calling for
reform of the way in which
cancer drugs are made available
on the NHS, claiming that there
are sometimes delays of up to
three years between a drug being
licensed and it becoming widely
available.

CancerBACUP, an informa-
tion service for people with
cancer, says that approval for a
total of 23 cancer treatments is
being held up because of delays
in the system.

After drugs are granted a
licence, they still have to be
approved by the National Insti-
tute for Health and Clinical
Excellence (NICE) before being
prescribed routinely throughout
the NHS.

“Cancer treatments should
be examined within three
months of a licence being grant-
ed,” said the charity’s chief exec-
utive, Joanne Rule.

Delays can begin with the ini-
tial referral from the Depart-
ment of Health to NICE for
approval. Some drugs have been

drugs

CancerBACUP chief executive

Joanne Rule: Treatments should
be examined within three
months of being licensed

waiting a year for referral, says
the charity. NICE’s approval
process can take at least 14
months on top of that, it says.
During this period, it says,
most patients find that newly
licensed drugs are unavailable in
large areas of the country. Treat-
ment becomes a postcode lottery.

One treatment, rituximab for
non-Hodgkin’s lymphoma, is
subject to a three year delay and
another, cetuximab for advanced
colorectal cancer, has been
delayed for two and a half years,
says CancerBACUP.

Instead of the current proce-
dure, the charity says that there
should be a group of experts,
including  oncologists, who
monitor  forthcoming  treat-
ments, look at outcomes from
the drug within three months of
it being licensed, and recom-
mend which should be fast
tracked by NICE.

NICE’s chief executive,
Andrew Dillon, said that NICE
was trying to improve the situa-
tion. He added that there was no
ban on prescribing licensed
drugs that had not been
appraised by NICE. The Depart-
ment of Health issued instruc-
tions to the NHS in 1999 that, in
the absence of NICE guidance
or while guidance was being
developed, local organisations
should make their own assess-
ment of available evidence
before deciding how, and
whether, to fund the drug locally
(Health ~ Service Circular 1999;
(176)). O

See www.cancerbacup.org.uk.

England lags
behind Scotland
in assessing

cancer drug

Roger Dobson Abergavenny

The National Institute for Health
and Clinical Evidence (NICE) is
looking at ways to speed up the
delivery of its guidance on the
use of new drugs following com-
plaints from charities, such as
CancerBACUP (see above), and
the achievement of faster
approval times by a comparable
body elsewhere in the UK.

The Scottish Medicines Con-
sortium, which fulfils the role of
NICE in Scotland, appears able
to assess drugs more quickly
than its English counterpart. It
has given its decision on the
breast cancer drug anastrozole
(Arimidex), for example, while
NICE’s appraisal of the drug for
England and Wales is not due
out until November next year.

Studies show that the drug,

an aromatase inhibitor, is signifi-
cantly more effective in prolong-
ing disease-free survival and has
important tolerability benefits
compared with tamoxifen, when
given as an adjuvant treatment
in postmenopausal women with
early breast cancer (Lancet 2005;
365:60-2).

In its advice, issued earlier
this month, the Scottish Medi-
cines Consortium advised NHS
boards and area drug and thera-
peutic committees that anastro-
zole is accepted for restricted use
for the supporting treatment of
postmenopausal women with
early invasive breast cancer
which is hormone sensitive.

“Patients should be very
encouraged by the news of the
[Scottish  Medicines Consor-
tium] decision for Arimidex,”
said Jennifer Whelan, head of
CancerBACUP Scotland. “But
with this new choice now avail-
able to Scottish women, it is
more important than ever that
patients enter into a discussion
with their specialist to become
fully informed about the treat-
ment options open to them.”

Professor Jeffrey Tobias, a
consultant in clinical oncology at
University College Hospitals,
London, who helped design one
of the key studies of the drug,
says that the gap between drug
licensing and formal appraisal
weakens NICE’s authority.

“Itis a good illustration of the
gap between de facto and de
jure. Things are clearly happen-
ing in England which are strictly
beyond the brief, but no one is
going to be able to stop it or
would wish to. But the fact that
the difference exists does weaken
the credibility and authority of
NICE because it increasingly
becomes a rubber stamp. The
later it publishes its appraisal the
more out of step it is likely to be.”

NICE’s  chief executive,
Andrew Dillon, says that the
NHS needs to have timely
advice. “The institute knows that
sometimes its guidance is pub-
lished after drugs are licensed. It
wants to minimise the time gap
between licensing and publica-
tion and is actively considering
solutions that may make this
possible in the future.” d
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Foreword

One of the great triumphs of scientific research has been to advance our
knowledge of the causes and pathophysiology of malignancy. This has re-
sulted in the development of new ways to treat the many diseases includ-
ed under the term ‘cancer’. Over the past 30-40 years, an ever-increasing
number of patients have received treatments that can either cure them or
significantly improve their survival and quality of life. Nowhere is this more
apparent than in the development of medicines for the systemic treatment of
cancer. These advances have, however, outstripped the resources necessary
to provide optimal care for the large cancer patient population around the
world.

It may come as a surprise to readers to find that it is difficult to obtain reliable
data on the true total costs of caring for patients with cancer. Where data
are available in some countries in Europe (eg Germany and France), they
show that cancer care accounts for a similar proportion of overall healthcare
expenditure to that in the USA (approximately 5%). Although drug costs ac-
count for less than 10% of the total healthcare expenditure for cancer, it can
be argued that because drug acquisition costs can be easier to identify and
calculate, they become a greater focus for cost control than some of the more
general (and more difficult to calculate) costs of cancer healthcare. The issue
of having accurate and timely data on all cancer costs merits further consid-
eration, as the current reality has been that decisions are being made in the
absence of such information.

There is little surprise that the management of cancer is a particular chal-
lenge in the developing world. However, it is not always appreciated how
resource intensive the requirements are for the modern management of can-
cer in the developed countries. Currently, no society can afford all of the
potential treatments for all the patients that could benefit from them. How
the necessary resources should be provided is one of the great contemporary
debates and different countries approach this problem in different ways. It is
therefore not surprising that availability of modern treatments varies widely
from country to country.

In order to inform the debate on to how to prioritise healthcare, it is essential
to have as accurate as possible a knowledge base of the current distribution
of resources and their uptake by the medical profession and patients. In this
fascinating report, Wilking and Jénsson have surveyed access to and uptake
of new anticancer drugs across the European states. They have reviewed
data from 19 countries accounting for 447 million people, or 76% of the total
population in Europe (excluding Russia and Turkey); after excluding Norway
and Switzerland, this constitutes 96% of the total population of the 25 EU
member states. Their report focuses on the treatment of common cancers
such as breast, lung and colorectal cancer and non-Hodgkin’s lymphoma,
and aspects of palliative medicine using the example of malignant metastatic
bone disease.

The data show, on average, the introduction of two new cancer drugs per
year, with considerable variation in both the availability and the uptake of
these new drugs across Europe. The authors discuss these differences in the
context of the state of cancer research funding, the drug approval process,
the role of health economics and health technology assessments, as well as
healthcare budgets and funding allocation for drugs.

Ever-increasing interest from the public in the management of cancer, to-
gether with vastly improved access to information, leads to an inevitable
pressure on the medical profession and healthcare providers to make the lat-
est advances available as rapidly as possible. >>




Foreword (continued)

One area of importance is the licensing procedure for new medicines now
centralised by the Committee for Medicinal Products for Human Use
(CHMP) for the EU (formerly known as the Committee for Proprietary Me-
dicinal Products [CPMP]). The most recent data suggest that the median
time for approval of a European licence for a new anticancer drug is 418
days.

There are considerable variations in the time from a licence being granted to
the actual availability of new medicines in different member states and the
speed at which patients are able to gain access to new cancer drugs. Although
there is little excuse for lack of knowledge of these new advances amongst
the medical profession, the health-economic issues that influence whether or
not new medical approaches can actually be delivered to the individual pa-
tient are often poorly appreciated. Austria, Spain and Switzerland are good
in terms of the uptake of new drugs and this is reflected in sales.

Although France has a quick uptake when the drug is introduced, there is
lower usage 4 years on compared with that initial rate. The UK has a poor
uptake, which is lower than the average throughout Europe, and a slow rate
even after the drugs have been available for 4 years.

A significant influence on the uptake of new drugs is the role of the health
technology assessment processes used throughout Europe. In this report,
particular focus is given to the UK’s National Institute for Health and Clini-
cal Excellence (NICE), which, since its establishment in 1999, has identified
cancer as a priority area. As the UK’s National Health Service provides free
care to all patients at the point of delivery, it is not surprising that the NICE
studies have a significant impact on resource allocation for new medicines in
the UK. However, delays in health technology assessments (such those un-
dertaken by NICE) and their advice on the use or uptake of an EU-licensed
drug have a significant negative impact by further delaying the availability
of licensed new medicines.

The authors of this excellent report offer some key conclusions but the com-
plexity of this issue raises many more questions than can be answered in a
review of this nature. The essential facts are: cancer is a significant cause of
morbidity and mortality in Europe, and scientific advances have given us the
potential for more treatment approaches than are currently provided. New
medicines have no benefits unless they are used by the patients who need
them, and the need to balance benefits, costs and available resources should
not prevent patients from gaining access to novel drug therapies.

As with many medical conditions, cancer is becoming a chronic condition -
treatable though incurable. How society determines its priorities for cancer
care in relation to other major health issues and for healthcare versus other
public expenditure is a fascinating and highly complex issue that is likely to
become more complicated in the years ahead.

I congratulate the authors of this interesting report for their contribution to
this very contemporary debate. |

John F Smyth
President-Elect of the Federation
of European Cancer Societies

Preface

i

Nils Wilking, MD, PhD
Karolinska Institutet

Bengt Jonsson, PhD
Centre for Health Economics
Stockholm School of Economics

In 2004, nearly 3 million Europeans living in the 25 EU member states were diag-
nosed with cancer, most commonly lung, colorectal, breast, prostate and stomach
cancer. Until a few decades ago, cancer was seen as fatal for all patients affected.
However, the outlook for most cancer patients has changed dramatically over the
last 20-30 years (for some cancers, such as testicular cancer, we have been able to
find a virtual cure). Despite this, approximately 1.7 million Europeans died from
the disease in 2004.

The present revolution in the basic understanding of cancer is starting to pay div-
idends in the forms of new treatments for patients. Both academic institutions
and the pharmaceutical industry are investing in cancer research at levels previ-
ously unseen. For the most common cancers, such as breast, prostate, colorectal
and now also lung cancer, the outcome for patients has significantly improved.
These advancements have come as a result of improvements in diagnostic meth-
ods identifying patients earlier, the development of surgical techniques and, to a
great extent, through innovations in the medical treatment in the form of drug
therapies. Over time, the quality and speed of the development process for new
drugs has also improved.

It is in society’s interest that new innovative drug therapies with proven clinical
and survival benefit are made available to patients as quickly as possible. Yet
cancer patients across Europe do not have equitable access to these new drugs.

This report focuses on the access of cancer patients in countries throughout Eu-
rope to new, innovative cancer drugs. In addition to a general background on
recent advances in cancer, we cover specific information on three major disease
areas in solid tumour oncology: breast cancer, colorectal cancer, and non-small-
cell lung cancer. We have also included non-Hodgkin’s lymphoma as an exam-
ple of an area in haematological malignancy where significant progress has been
made during the last decade, and we have illustrated the importance of support-
ive care in oncology by focusing on malignant metastatic bone disease.

We believe that this report will be of particular interest to patients, physicians,
health policy makers and decision makers. In exploring the uptake and access
to new cancer drug therapies, we have examined the mechanisms in Europe that
either support or hinder rapid uptake. It is for this purpose that we have looked
into the state of research funding and the drug approval process, as well as the
issue of budgetary pressures, drug reimbursement and the role of health technol-
ogy assessments.

The core group members who have worked on this project include:

« Nils Wilking, MD, PhD, Karolinska Institutet, Stockholm, who led the entire
project and provided medical expertise in oncology

« Professor Bengt Jonsson, PhD, Stockholm School of Economics, who was the
project lead for the health economics perspectives

o Christer Svedman, MD, PhD, Karolinska Hospital, Stockholm, who provided
the medical background of the report

o Niklas Zethraeus, PhD, Stockholm School of Economics, who provided much of
the health economics background for this project

This project was supported by an unrestricted grant from F. Hoffmann La Roche
Ltd, Basel, Switzerland. Our hope is that this report will highlight the impor-
tance of equal and rapid access to new innovative cancer treatments for cancer
patients in Europe, and inspire decision makers to take action to address these
inequities. [ ]

Stockholm, 7 September 2005
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EXECUTIVE SUMMARY

1. EXECUTIVE SUMMARY

1.1 Objective

This report examines whether patients across Europe have equal and early
access to new innovative cancer drug therapies and highlights the existence
of inequities.

1.2 Methodology

The countries included in this report are Austria, Belgium, the Czech Repub-
lic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, the
Netherlands, Norway, Poland, Portugal, Spain, Switzerland, Sweden and the
UK. The total population of these 19 countries is 447 million, which consti-
tutes 76% of the total population in Europe (excluding Russia and Turkey)
and, after excluding Norway and Switzerland, constitutes 96% of the total
population of the European Union (EU) 25.

This report addresses three of the five most common tumour types in Eu-
rope, including breast cancer, colorectal cancer and lung cancer (specifically
non-small-cell lung cancer). Haematology is also covered through non-
Hodgkin’s lymphoma, as is supportive care (specifically bone metastasis).
Incidence and mortality data for these cancers were obtained from the Inter-
national Agency for Research in Cancer (IARC) database and are current to
1997 and 2002, respectively.

The current state of research spending in the EU, the timelines for the drug
approval process and the roles of health technology assessments, economic
evaluations and budgetary limitations were also examined in an effort to de-
termine their contribution to the opportunity of European cancer patients to
access new innovative cancer drugs.

In order to obtain an understanding of the European situation regarding the
adoption and uptake of cancer drugs, a study was undertaken on 56 cancer
drugs in the 19 countries (Portugal was included in the macro-analysis of
general uptake of cancer drugs, but not included in the analysis regarding
specific drugs due to the lack of available data). Sales data from IMS Health,
IMS MIDAS/ Q4 2004 were used as evidence of the drugs’ uptake. Three
time periods were selected and the drugs were categorised as those intro-
duced before 1993, from 1993-1998 and from 1999-2004 (defined as the first
date of introduction in any of the included countries).

Finally, drugs recognised as important advances for a specific tumour type or
therapeutic area were selected. These included: trastuzumab for breast cancer;
oxaliplatin, irinotecan and capecitabine for colorectal cancer (capecitabine is
also indicated for the treatment of metastatic breast cancer); gemcitabine and
vinorelbine for lung cancer; rituximab for non-Hodgkin’s lymphoma; imat-
inib for chronic myeloid leukaemia; and a group of four drugs for bone me-
tastasis including clodronate (clodronic acid), ibandronate (ibandronic acid),
pamidronate (pamidronic acid) and zoledronate (zoldedronic acid). Some of
the drugs included in the study (eg trastuzumab, rituximab and imatinib)
are known as ‘targeted therapies’. Countries were compared to each other, as
well as against the European sales average.

1.3 Results

It is important to note that, overall, the incidence rate of cancer in Europe is
increasing, meaning that more patients are being diagnosed with cancer. The
mortality rate is stabilising however, and in some countries in on the decline,
meaning that fewer patients are dying of cancer. The exception exists with lung
cancer in women, for which the mortality rate is on the increase.

Our analysis indicates that there are imbalances and inequities in the ability of
cancer patients to access cancer drugs in Europe, with access varying according
to the country of residence. There are large differences between countries with
regard to the level of uptake and the time period over which cancer drugs become
available to patients.

Austria, Spain and Switzerland were the top three countries overall in terms of
adoption of the newest cancer drug therapies, made available between 1999 and
2004. Italy was also identified as a leader with regard to some specific drugs ex-
amined in this report. The Czech Republic, Hungary, Norway, Poland and the
UK were consistently identified as below-average adopters of new cancer drugs
for the treatment of breast cancer, colorectal cancer, lung cancer, non Hodgkin’s
lymphoma and supportive care (Figure).

Figure 1.3.
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Furthermore, there is significant variation in terms of the timelines followed by
these countries for the uptake of new cancer drugs. Four years after the drugs’
introductions, several countries still have a large patient population not being
treated. This represents a substantial loss to patients.

In addition to inequalities in access to new cancer drugs, there are also structural
barriers that prevent patient access to advances in cancer drug therapies. For ex-
ample, an oral version of 5-flurouracil (5-FU), capecitabine, is available to cancer
patients undergoing treatment for colorectal or breast cancer and offers an effica-
cious, more cost-effective and convenient way to take their treatment. Yet some
healthcare systems (eg Germany and the USA) provide payment incentives for
physicians to use a hospital-based intravenous administration instead. >>
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EXECUTIVE SUMMARY

1.3 Results (continued)

UK hospitals would lose revenue by shifting from an intravenous administration
to an oral therapy, as an intravenous administration is counted as an in-patient
stay and the number of in-patient stays is a factor in determining overall hospital
funding. Such situations that provide economic or structural incentives to use a
form of therapy that is neither the most cost-effective nor the most beneficial to
patients begs further scrutiny.

The only drug analysed in this report for which drug uptake is fairly consistent
across Europe is imatinib, a drug used to treat chronic myeloid leukaemia. This
disease is represented by a limited patient population with a limited number of
treating physicians. These factors, combined with imatinib’s recognised efficacy,
seem to have facilitated a uniform and rapid uptake on the European market.

These results underscore the reality that cancer patients in Europe do not have
equal or rapid access to cancer drug therapies, but what is the real-life impact of
this imbalance? Dr Frank Lichtenberg of Columbia University highlights that
access to more cancer drugs means improved survival rates for patients. His
analysis of the situation in the USA demonstrated that the increase in the stock
of cancer drugs accounted for 50-60% of the increase in survival rates in the first
6 years post diagnosis.

In addition, his examination of the USA and selected European countries in-
dicates that an increase in the number of available drugs is associated with an
increase in both the one-year and five-year survival rates. Therefore, with the
importance of new drug therapies in the battle against cancer, it is clearly in
the best interest of cancer patients that new, innovative drug therapies are made
available to them as soon as possible. Reduced or delayed access to cancer drugs
has a very real impact on patient survival.

Acknowledging that these differences exist and that there is a significant nega-
tive impact of delay in access to cancer drugs for patients, the question is: why do
these differences exist? In fact, the differences cannot be attributed to just one
reason and are likely due to a number of factors. Some elements, however, are
widely recognised as contributing factors to the availability of new cancer drugs,
for instance research funding, the drug approval process, the role of health eco-
nomics (including health technology assessments and economic evaluations)
and budgetary issues limiting the uptake to new drugs. Therefore, the report
also includes an examination of these important fundamentals.

Approximately €3.5-3.9 billion is spent on cancer research in Europe each year,
through a combination of public (€1.43 billion) and private (€2.1-2.5 billion) ef-
forts. The charitable sector accounts for 50% of all public cancer research spend-
ing. Interestingly, the USA spends as much as seven times more in public fund-
ing of cancer research than Europe.

It is interesting to note that the UK ranks as the number one country in the
amount of direct cancer research funding, with the charitable sector contribut-
ing more than the government in research funding. Yet this report illustrates
that the UK lags behind other EU countries in terms of the ability of cancer
patients to access new cancer drugs.

Cancer drugs represent 3.5-7% of total pharmaceutical sales. From 1987-2004,
8.1% of all new drugs brought to the European market were cancer drugs. The
pharmaceutical industry spends approximately 15% of all its research expendi-
ture on cancer research.

1.3 Results (continued)

Recent data also show that 27% of all research projects have cancer as one of their
therapy area targets (up from 13% in 1985). Therefore, the amount of investment
into cancer research by the pharmaceutical industry is double the percentage of
new cancer drugs coming to the European market, and is two to four times great-
er than the proportion of cancer drugs in terms of total pharmaceutical sales.

Discovery of a new drug therapy is, however, only the starting point on the road
to making new cancer drugs available to patients in Europe. Firstly, there is a
complex and time-consuming process known as the Centralized Procedure used
to establish safety, efficacy and quality before a new drug can be authorised to
enter the European market.

The Centralized Procedure by the Committee for Human Medicinal Products
(CHMP) approves all new cancer drugs in Europe. According to the data pre-
sented in this report, 20 anticancer agents have been authorised in the EU via the
Centralized Procedure for approval since its implementation in 1995. (Newly ap-
proved drugs such as bevacizumab and erlotinib are not included in this analy-
sis). Currently, the median time for approval of new cancer drugs in Europe is
over a year, at 418 days.

Following EU market authorisation and licence approval, there are additional
hurdles. In countries such as Italy, Spain, France, Belgium and the Netherlands,
government agencies are in place to negotiate the price of the new drug and/or to
make a decision on the reimbursement of the new product. In some countries,
such as the Netherlands, cancer drugs are mainly used in the hospital setting,
theoretically enabling a cancer drug to be available to patients shortly after reg-
istration approval. It is worth noting that cancer drugs in the EU ultimately do
receive price and reimbursement approval in countries, where required, but there
can be delays.

Although there is an EU timeline of 180 days, within which new drugs are sup-
posed to be available on national markets following CHMP EU approval (which,
as stated, takes a median 418 days), this timeline is not always enforced. There-
fore, delays in access to cancer drugs may also be introduced at this stage. It is
also worth noting that, despite the CHMP granting one marketing authorisation
for the entire EU, countries may still apply restrictions as part of their own price
negotiations and reimbursement criteria thus establishing yet another level of
inequity within Europe.

Health technology assessments and economic evaluations are sometimes referred
to as the “fourth hurdle’ with regard to patient access to new cancer drug thera-
pies. Health economics, and in particular economic evaluations, have emerged
as a method to evaluate the trade-off between the cost and benefit of new drug
therapies (commonly referred to as ‘cost-effectiveness’) by those making deci-
sions on reimbursement and market access.

The review of health technology assessments in this report shows that during the
1990s there was an increase in the number of health technology assessment stud-
ies and economic evaluations related to cancer.

During the last year the number of published studies declined which may reflect
a change in the number of studies undertaken and/or patterns of dissemination.
Studies related to cancer account for 10-15% of all studies. While such informa-
tion is increasingly published and discussed, its impact on decision-making and
resource allocation in healthcare is less clear. . >>
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1.3 Results (continued)

In some countries there are formal requirements for economic evaluations re-
garding reimbursement decisions while in other countries budget impact analy-
sis and price comparisons play a larger role.

Nowhere in Europe is the decisive role played by economic evaluations more evi-
dent than in the UK, where the National Institute for Health and Clinical Excel-
lence (NICE) issues guidance for England, and the All Wales Medicines Strategy
Group (AWMSG) and the Scottish Medicines Consortium (SMC) issue guidance
for Wales and Scotland, respectively.

While a positive NICE review should lead to more rapid and wider access to new
treatments, there is, in fact, an issue with NICE’s capacity to cope with the grow-
ing workload of evaluations and undertake such reviews. The time for a product
to be referred to NICE can be up to 18 months and this is prior to the beginning
of any review. The actual timeline of a NICE review is 62 weeks while it is 3
months for the SMC.

In addition to the delay of these reviews, there is the impact of these delays. Budg-
etary resources are not allocated to new drugs during the time that the NICE re-
view is delayed and, as a result, new drugs are not introduced into the healthcare
system through hospitals and clinical practice. This leads to further delay for
cancer patients in the UK getting access to new innovative drug therapies and
this is clearly demonstrated by the comparison of the UK with other European
countries studied in this report.

There are a number of questions regarding the use of economic evaluations by
health authorities and decision makers. For example, should the threshold value
for the cost-effectiveness of new innovative cancer drugs or drugs that are large
biological proteins be the same as that used to evaluate traditional small mol-
ecules? Can a process be put in place that evaluates the total economic impact
of a new drug therapy, as opposed to focusing only on the cost of the drug or
defined healthcare budgets?

While there are a number of procedural barriers, perhaps no obstacle is more
dominant on the uptake of new drugs than the structural hurdle of budgetary
limitations. The ability of patients to access cancer drugs is highly dependent on
the allocation of appropriate and adequate funding or financial resources within
the healthcare systems to facilitate the availability of these drugs and the speed at
which they may be accessed. This issue of funding for new cancer drugs has be-
come critical as a result of the introduction of new and innovative cancer drugs
such as targeted therapies.

Although cancer drugs account for less than 10% of the total healthcare expen-
ditures for cancer and represent 3.5-7% of the total drug costs, they are an easily
identified target. In efforts to manage healthcare or budgetary costs, healthcare
policy and decision makers may therefore seek to delay or restrict access to these
new innovative drugs. Such actions have very real impact on survival rates.

Stretched healthcare budgets trying to meet the growing needs and demands of
the population, the introduction of new innovative cancer drugs and increasing
costs for these drugs have implications for cancer patients in Europe. This fifth
hurdle for patient access to cancer drug therapies is the issue of whether health-
care systems, hospitals and payers are allocating adequate funding and budgets
in a timely and expeditious manner to accommodate these new advances.

1.3 Results (continued)

Therefore, this very significant and very current issue of adapting healthcare
budgets in general, and hospital budgets in particular, to the introduction of new
cancer drug therapies must be immediately addressed if the issue of inequitable
patient access to cancer drugs is to be resolved.

This report’s analysis indicates that there are opportunities for procedural and
structural improvements with regard to access to cancer drug therapies to poten-
tially address some of the current imbalance.

These include:

o expediting the review time for the marketing authorisation of new innovative
cancer drugs through the Centralized Procedure (Switzerland has been identified
as a leader in terms of patient access to cancer drugs and, due to their status as a
non-member of the EU, they follow their own national approval process)

« ensuring that once a cancer drug has obtained its EU marketing authorisation
(median time 418 days) it is then available at the national level within 180 days,
without further delays due to price and reimbursement negotiations and addition-
al restrictions

o ensuring that any economic evaluation/health technology assessment regarding
a new cancer drug is done expeditiously to facilitate, rather than delay, patient ac-
cess (Austria, Spain and Switzerland have been identified as leaders in this report;
three countries where there is no formal economic evaluation implemented)

« ensuring that appropriate and adequate funding for new innovative cancer drugs
is included in healthcare system and hospital budgets, preferably on a proactive
and not a retrospective basis.

There are signs across Europe that countries are recognising the need and
the challenge to provide patient access to new innovative cancer drugs. For
example, in countries such as France and Denmark, national cancer plans
are in place and acknowledging the contribution of cancer drugs. Also, in
France and Germany there are separate lists of innovative drugs that may in-
clude special funding for the drugs to be accessed outside of the hospital sys-
tems. In France, this facilitates access to these drugs since the budget is more
open and drugs on the list are fully reimbursed when prescribed according to
the ‘good use contract’. In Germany, hospitals may apply to get new cancer
drugs placed on the list, thereby allowing them to switch to innovative drugs
within the restrictions of their hospital budgets.

These are recognised as attempts to facilitate faster patient access to drug
therapies and to address the inflexibility of most public budgets to accom-
modate new drug costs. The broader application of these approaches should
be encouraged so as to expedite the uptake of new innovative cancer drug
therapies across Europe and address inequalities of patient access. Industry
and government/payers must collaborate on any new initiatives to ensure
patients get the benefits of access to new innovative cancer drugs.

This report highlights the inequities in Europe regarding the ability of pa-
tients to access new innovative cancer drug treatments in Europe and the
importance of equal and rapid access. It is hoped that this report inspires
and results in action by policy and decision makers to address these inequi-
ties and imbalances.. u
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2. CANCER AND THE SIZE OF THE PROBLEM IN EUROPE
Summary
* The incidence of cancer is increasing across Europe and the reasons for this are multifactorial.

* While there have been improvements, and some countries in Europe have seen a plateauing of mor-
tality rates. However, cancer still currently accounts for approximately 1.7 million deaths annually in
Europe.

 Cancer accounted for 16.7% of all ‘healthy years’ lost in 2002. However, the share of healthcare expe-
ture allocated to cancer is significantly lower than the share of the burden of the disease.

» Cancer drugs represent 3.5-7% of total pharmaceutical sales and 9% of total healthcare expenditure for
cancer.

2.1 Cancer incidence and mortality

In 2004, nearly 3 million Europeans living in the 25 EU member states were di-
agnosed with cancer. The most common malignancies were lung, colorectal and
breast cancer, followed by prostate and stomach cancer. Mortality from cancer
comes second only to cardiovascular diseases, and in 2004 approximately 1.7
million individuals died from the disease. The highest mortality from cancer
was seen for lung, colorectal and stomach cancer.!

The European population has been stable for a number of years and is antici-
pated to remain so for the years to come. However, the ageing of the population
means that overall cancer incidence will increase. The International Agency for
Research on Cancer (IARC) provides the most current data on the incidence of,
and mortality due to, cancer (with incidence data to 1997 and mortality data to
2002).> These data are expressed as an ‘age-standardised rate’; this is a summary
measure of a rate that a population would have if it had a standard age structure
and, as age has such a powerful influence on the risk of cancer, is necessary when
comparing several populations that differ with respect to age. The most fre-
quently used standard incidence is called the world age-standardised rate, which
is expressed per 100,000.

During the period 1963-1997, there was an approximately 50% increase in the
overall incidence of all cancers (excluding non-melanoma skin cancer) in Eu-
rope, with little or no difference between the constituent countries (Figure 2.1).
The increased incidence is not totally explained by an ageing population. Life-
style factors, such as increasing prevalence of female smokers, change of sun-tan-
ning habits and lower rates of reproduction, all contribute to an increase in the
incidence of cancer.

CANCER AND THE SIZE OF THE PROBLEM IN EUROPE

Figure 2.1.
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Figure 2.1. Cancer incidence expressed as the world age-standardised rate (per 100,000) in a selection of
European countries (the Czech Republic, Denmark, Finland, Germany, the Netherlands, Norway, Poland,
Sweden and the UK).?

The development of overall cancer mortality rates over time is complex and
varied across Europe (Figures 2.2a-c). In some countries, such as the Nordic
countries, Germany, the UK and France, mortality has decreased since the
early 1990s. In other countries, such as Spain, Greece, Hungary and Poland,
mortality rates have reached a plateau, but no decrease has been seen.

It is likely that a number of factors influence the difference in the registered
mortality rates, particularly population-based cancer registration, manda-
tory reporting, the quality of cause-of-death registration, access to screening
and healthcare, and differences in management between countries.
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Figure 2.2a. Cancer mortality expressed as the world age-standardised rate (per 100,000) in France, Germany,
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Figure 2.2b. Cancer mortality expressed as the world age-standardised rate (per 100,000) in Austria, Belgium,
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Denmark, Finland, Greece, Ireland, the Netherlands, Norway, Portugal, Sweden and Switzerland.?
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Figure 2.2c. Cancer mortality expressed as the world age-standardised rate (per 100,000) in the Czech
Republic, Hungary and Poland.?

2.2 The burden of cancer

Measures of the burden of disease complement statistics about the incidence
and prevalence of disease, and they are most often used for health policy
purposes rather than for epidemiological analyses.

The most commonly used measure of the burden of cancer is ‘Disability-
Adjusted Life Years’ (DALYs). This is an integrated measure of mortality
and disability developed by the World Health Organization and the World
Bank. One DALY can be thought of as one lost year of ‘healthy’ life and the
burden of disease as a measurement of the gap between actual health status
and an ideal situation where everyone lives into old age free of disease and
disability.

As shown in Table 2.1, in 2002, cancer accounted for close to 10 million DA-
LYs lost in the EU 25 (Austria, Belgium, Cyprus, the Czech Republic, Den-
mark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden and the UK). As a proportion of all DA-
LYs lost in 2002 in the EU 25, cancer was third only to mental illnesses and
cardiovascular disease in terms of overall disease burden, representing 16.7%
of all DALYs lost.?
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| EU 25 | EU 15

Total healthcare
expenditure®

Direct costs Cancer costsas %

Direct costs for for cancer per capita| of total healthcare

Total DALYs | DALY /1000 Total DALYs | DALY /1000

Population® (2003)

All disease groups 58,807,846 129.7 100 47,092,868 124.2 100 cancer (€ million) (€ costs (€ million)
Mental disease 14,857,720 32.8 253 12,379,282 327 263 Total 54263 120 6.4 844 800 457,263,000
Cardiovascular disease 10,088,093 222 17.1 7,637,493 20.1 16.2 Austria 923 114 65 14,200 8,067,000
Belgium 1,469 142 6.5 22,600 10,372,000
Cancer 9,839,035 21.7 16.7 7,989,864 21.1 16.9 Czech Republic 663 65 6.5 10,200 10,202,000
Injuries 5,099,011 11.2 8.7 3,644,620 9.6 7.7 Denmark 748 139 6.5 11,500 5,387,000
Respiratory disease 3,523,243 7.8 5.9 3,1 67,675 8.4 6.7 Finland 587 113 6.9 8,500 5'21 3,000
France 7,091 119 5.37 133,800 59,768,000
. . . . . G 12,100 150 5.4¢ 224,000 82,502,000
Table 2.1. Top 5 disease groups in terms of burden of disease in the EU 25 and EU 15 in 2002.3 ermany
Greece 1,112 101 6.5 17,100 11,036,000
Hungary 566 56 6.5 8,700 10,124,000
2.3 The costs of cancer Ireland 468 118 6.5 7,200 3,953,000
. o o Italy 6,578 114 6.5 101,200 57,478,000
The. costs to society of cancer can be divided 1r_1to direct and indirect costs: The Netherlands 1525 92 PRE 37,200 16,224,000
« Direct costs are the resources used for prevention, treatment, etc. N poe 197 65 13.400 4564000
o Indirect costs are resources lost due to an inability to work and are relevant orway : ’ Sl
for diseases that strike in the early years before normal retirement. Indirect Poland 1,300 34 6.5 20,000 38,195,000
costs include costs of lost production due to short-term absence from work, Portugal 943 90 6.5 14,500 10,449,000
permanent disability and death before 65 years of age. Spain 3,855 92 6.5 59,300 41,874,000
- c dics th q both di dind Sweden 1,253 140 7.04101 17,900 8,958,000
ere are few studies that measure and compare both direct and indirect -
. . .1 Switzerland 1,391 189 6.5 21,400 7,343,000
costs of cancer. Available studies show that indirect costs account for 70-85% wrzeran -
of the total costs.* The studies are, however, becoming rather old and the UK 10,823 182 106 102,100 29,554,000

share of direct costs as a proportion of total costs could be expected to in-
crease over time as more treatment options become available. Indirect costs
are dominated by cost of mortality in persons of working age.* However, as
the survival of cancer patients improves with earlier detection and improve-
ments in cancer treatment, the share for indirect costs due to morbidity can
be expected to increase and the share for mortality drop. This has been seen
in the USA, where the share for the cost of mortality declined from 71% to
65% between 1975 and 1985.

Table 2.2. Direct cost for cancer in study countries in 2002/2003. Total in million Euro, per capita Euro and
share of total healthcare expenditures.

Cancer costs as %
of total healthcare
costs

Inpatient care Ambulatory care

Drugs ‘

9 67% o 9 0
Germany (2002) 5.4% +9% other 16% 8% 100%

2.3.1 Direct costs of cancer

Statistics from the Organisation for Economic Co-operation and Develop-
ment (OECD)® allow estimates of the total healthcare costs for cancer in Eu-
rope to be made (2.2). The proportion of healthcare cost associated with can-
cer has been estimated based on individual studies in different countries. The
data for Germany and France indicate that 5.4%° and 5.3%” of total health-
care budgets, respectively, are spent on cancer. The information from these
two countries is very close to the estimates from the USA, where the share
for cancer costs has consistently been approximately 5% of total healthcare
expenditure from 1963 to 1995.% A study from the Netherlands reports that
cancer accounts for 4.1% of the total cost of healthcare that can be attribut-
able to specific diseases.” Where no studies are available, it has been assumed
that cancer accounts for 6.5% of total healthcare expenditure.

As shown in Table 2.2, total healthcare costs for cancer in the 19 European
countries covered by OECD is estimated at €54 billion, or €120 per inhabit-
ant. France, Germany, Italy, Spain and the UK combined account for three-
quarters of the total spending.

Sweden (1996)

6%

94%

Not included in the
estimate

6%

100%

Sweden (2002)

10%

75% (hospital)

15% (including home
care)

10%

100%

France (1998)

5.3%

83%

7%
+ 6% transport costs

4%

100%

The Netherlands (1994)

4.6%

60%
+11% non-hospital
institutional care

18%

1%

100%

Table 2.3. Cancer healthcare costs as a proportion of total costs and distribution of direct costs of cancer on
inpatient care, ambulatory care and drugs.®”'013

Table 2.3 shows the distribution of the costs of cancer across different types of services for a selection of EU coun-
tries, based on data from a variety of sources. These data show that inpatient hospital care dominates, accounting
for approximately 70% of the total costs of cancer care. The proportion of total spend on ambulatory care costs was
dependent on what was included in this category across the data sources (eg in France, transportation of patients is a
major cost calculated separately). The proportion of the cancer healthcare costs attributed to drug costs was reported
to be lowest in France (4%) and highest in the Netherlands (11%).
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2.3.2 The costs of cancer drugs

The cost of cancer drugs can be considered (1) in absolute terms, (2) in re-
lation to the total healthcare spending for cancer, and/or (3) in relation to
the total drug spending. One of the challenges in estimating and reporting
the cost of cancer drugs is that payment of drugs varies. For example, in
some cases cancer drugs are used in hospital inpatients and therefore paid
for through the financing of inpatient care per diem (based on day of hos-
pital stay), through a global hospital budget or through a Diagnosis Related
Groups (DRG) system. In the last case, budget is allocated for hospitalisa-
tion costs based on a classification of patients in different disease categories.
In other cases, drugs are used in hospital outpatient departments and reim-
bursed separately.

Additionally, cancer drugs such as anti-emetics drugs (used to combat the
nausea and sickness that can be brought on by cancer treatment) are pre-
scribed by the physicians, delivered through the pharmacy and paid for
through the national reimbursement system for prescription drugs.

Table 2.4 indicates the costs for cancer drugs in different EU countries in
2002/2003. It is important to acknowledge, however, that reliable data are
difficult to obtain. Thus the numbers presented are estimates based on as-
sumptions regarding the share of drug costs spent on cancer drugs in those
countries where good data exist. There is a need for more work in this area
to arrive at more precise figures.

We have estimated that cancer drugs account for 3.5% of the costs of all
drugs, in line with how drug costs are usually reported in the OECD health
statistics. This estimate is consistent with the estimate of the cost of cancer
drugs from our extracted sample shown in Table 2.4. Other estimates may
give a higher percentage (up to 7%) but there are a number of the explana-
tions why different estimates for the cost of cancer drugs can be found from
different sources. Higher estimates may be due to (1) the definition of ‘oncol-
ogy drugs’, (2) inclusion of sales of some ‘oncology drugs’ for other indica-
tions (such as rheumatoid arthritis and hepatitis), and (3) the price level in
which drug costs are reported (including or excluding distribution costs for
wholesales and pharmacies). It may also depend on which definition of drug
costs that is used (hospital/prescription/over the counter) and if taxes are
included or not.

Total drug cost is estimated at €11 per inhabitant, which amounts to 9% of
total healthcare expenditure for cancer, given that the total healthcare cost
for cancer is estimated at €120 per inhabitant. The total cost of cancer drugs
would be calculated at approximately €5.1 billion. However, comparing this
estimate with total sales of cancer drugs (see figure 4.1), which were approxi-
mately €4.5 billion in 2002 (ex-factory prices), indicates it is probably rather
accurate.
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Total drug
expenditure per capita Costs for cancer Costs for cancer Costs for cancer drugs
(€ [purchasing power drugs (€ million) drugs (€ per capita) (% of total drug costs)
parity])
Total 329 5,050 11 34
Austria 283 80 10 35
Belgium* 371 135 13 35
Czech Republic 219 78 8 35
Denmark 210 40 7 35
Finland 261 48 9 35
France 467 978 16 35
Germany 390 988 12 3.1
Greece 248 96 9 35
Hungary 238 84 8 35
Ireland 201 28 7 35
Italy 384 773 13 35
The Netherlands 262 149 9 35
Norway 263 42 9 35
Poland* 146 195 5 35
Portugal* 333 122 12 35
Spain 309 453 11 35
Sweden 351 110 12 35
Switzerland 307 79 11 35
UK* 275 574 10 35

Table 2.4. Costs for cancer drugs in different countries in 2002/2003.¢ *Drug expenditure for Belgium, Por-
tugal and the UK are calculated based on the fraction of drug and total expenditure on health in the period

1995-1999. Poland is assumed to have the same fraction as Hungary in 2002.

These estimates indicate that, in Germany, cancer drugs accounted for 8.1%
of the total expenditure on cancer in 2002. In Sweden in 2004, approximately
SEK 1000 million (€110 million) was spent on all cancer drugs; thus, cancer
drugs accounted for 10% of total cancer costs, and approximately 3.5% of the
total drug costs in Sweden (SEK 28.6 billion in 2004, €3.13 billion).

2.3.3 Indirect costs of cancer

Data from Germany® show that, in 2002, 431,000 working life-years were lost
due to cancer in the working population, representing 8% of the all life-years
lost in the general German population (Table 2.5). There are great differenc-
es in the distribution of the indirect costs between different types of cancer,
with breast and lung cancer being the most important in terms of working
years lost. >>>
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Lost working years (000) Total years lost (000) References

1. Boyle P, Ferlay J. Cancer incidence and mortality in Europe, 2004. Ann Oncol 2005; 16: 481-488.

Type of cancer

All cancers 431 238 193 3,099 1,564 1,535
Stomach cancer 19 12 7 155 87 69 2. CANCERMondial. International Agency for Research on Cancer. 2005. Available at: http://www-dep.iarc.fr/.
Colorectal cancer 20 13 8 221 110 111
Lune cancer =9 3 15 o7 390 67 3. World Health Organization. Priority medicines for Europe and the world. WHO/EDM/PAR/2004.7. 2004. Available
g at: http://whqlibdoc.who.int/hq/2004/WHO_EDM_PAR_2004.7.pdf.
Melanoma etc 10 5 4 47 24 23
Breast cancer 65 0 65 389 3 386 4. Jénsson B, Karlsson G. Economic evaluation of cancer treatments. In Domell6f L (ed). Drug Delivery in Cancer
Cervix cancer 6 0 6 32 0 32 Treatment III. Springer-Verlag, Berlin-Heidelberg; 1990: pp.63-84.
Prostat 8 8 0 100 100 0
o car_]cer 5. Organisation for Economic Co-operation and Development. OECD Health Data 2005: statistics and indicators for 30
Leukaemia 22 14 8 108 >/ el countries. 2005. Available at: http://www.oecd.org/document/30,02340,en_2469_201185_12968734_1_1_1_1,00.html.

6. Gesundheit - Krankenheitskosten 2002, Statistisches Bundesamt, Wiesbaden 2004..
Table 2.5. Life-years lost due to cancer for different types of cancer in Germany 2002.
7. Santé-Solidarités. Publications de la DREES. 2002. Available at: http://www.sante.gouv.fr/htm/publication/.

Multiplying the gross average 2002 German wage of €34,000 (including so- 8. Bosanquet N, Sikora K. The economics of cancer care in the UK. Lancet Oncol 2004; 5: 568-574.
cial insurance contributions) by the number of the working years lost, the
total amount lost is €14.7 billion. However, costs due to morbidity should 9. National Institute for Public Health and the Environment. RIVM. Cost of illness in the Netherlands. 2004. Available
be added to this total to gain a better understanding of the indirect costs of at: http://www.rivm.nl/kostenvanziekten/site_en/index.htm.
cancer.

10. Ragnarson Tennvall G, Karlsson G. Cancer treatment in Sweden--costs of drugs, inpatient and outpatient care from
Similar data from other European countries are not available. However, it 1985 to 1996 and cost effectiveness of new drugs. Acta Oncol 1998; 37: 447-453.
is important to ensure the indirect costs are not forgotten when considering
the overall picture of the costs of cancer to society. Despite the fact that most 11. Center for Medical Technology Assessment. Cost of illness in the county of Ostergétland in 2002. CMT report.
cancers occur in older persons, indirect costs of cancer are still 2-3 times
greater than the direct costs and constitute a major part of total costs for all 12. Koopmanschap MA, van Roijen L, Bonneux L, Barendregt JJ. Current and future costs of cancer. Eur ] Cancer 1994;
diseases. 30A: 60-65.
2.4 Conclusions 13. Swedish Council on Technology Assessment in Health Care. SBU Yellow Report. Chemotherapy for cancer. Report

no. 155/2. 2001. Available at: http://www.sbu.se/www/index.asp.

This section of the report highlights the importance of cancer as a common
and major healthcare issue in terms of mortality, morbidity, and indirect and
direct costs, yet the share of healthcare expenditure allocated to cancer (5-
7%) is significantly lower than the share of the burden of the disease (ac-
counting for 17% of all DALYs). Healthcare costs for cancer are dominated
by costs for inpatient care, with drug costs accounting for less than 10% of
total healthcare expenditure for cancer.

Of concern is that the introduction of new innovative cancer drugs will re-
sult in an increase in the costs of cancer drugs, both in absolute terms and as
a share of total healthcare costs. |
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3.

ADVANCES IN CANCER MANAGEMENT

Summary

Cancer treatment today is characterised by multimodal treatment using surgery, radiotherapy and a
rapidly increasing number of available antitumour agents. This approach requires the cooperative
efforts of multidisciplinary teams including surgeons, radiotherapists, medical oncologists, diagnostic radi-
ologists, pathologists, specialised nurses and psychosocial support.

Antitumour agents are used in conjunction with surgery and/or radiotherapy in an increasing number of
situations, improving cure rates significantly.

Antitumour agents are used in metastatic disease in an expanding number of tumour types, increasing life
expectancy significantly.

Traditional antitumour agents have been generally cell toxic with often severe side effects. Progress in mo-
lecular medicine have enabled the development of new agents with milder side effects that target disease
specific mechanisms.

Most antitumour agents are introduced in patients with late stage (metastatic) disease. In many cases, ef-
ficacy in metastatic disease translates to increased cure rates when the agent is introduced in earlier stages
of the disease in conjunction with surgery.

Improved diagnostic methods and screening programmes have assisted in the early detection of tumours,
improving cure rates and prognosis.

Increased survival in almost all tumour forms has led to the development and introduction an increasing
number of compounds to improve the quality of life for patients - supportive drugs. The decreased toxicity
of new agents, a trend towards oral agents and the use of supportive drugs have enabled patients to spend
fewer days in hospital and led to an increased number of day-care treatments.

Itis already possible to predict if a tumour is likely to respond to treatments in some instances. Gene/protein
expression analyses of tumours are likely to improve accuracy in the treatment offered to individual patients
and improved imaging techniques may enable visualisation of tumour response at an early stage of treat-
ment.

More detailed information on the tumour types considered in this report (breast and colorectal cancer, non
small-cell lung cancer, non-Hodgkin's lymphoma and bone metastases) can be found in Appendix A.

Historically, surgery was the only available treatment against cancer but it wasn’t
until the introduction of general anaesthesia and antiseptic procedures that sur-
gical oncology developed in a way that enabled significantly advances (for in-
stance, extensive breast and colorectal surgery). Radiation was discovered at the
end of the 19th century and used to successfully treat the first tumours only a
few years later. During the 20th century considerable progress has been made in
radiotherapy, resulting in improved local control and fewer side effects.

Agents that inhibit cancer growth (chemotherapy) were first discovered in the
1940s. These agents were generally cell toxic with severe side effects. Further
classes of cell toxic agents were discovered during the 1950-70s. Gradually, chem-
otherapy has been introduced in various tumour forms, as palliative treatment to
relieve symptoms and increase the quality of life in late stages of the disease, or in
conjunction with surgery and/or radiotherapy, in order to increase cure rates.
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In general, there has been a trend towards using combinations of chemothera-
py agents with different mechanisms of action in order to achieve maximal ef-
fect. Major obstacles for maximal efficacy using conventional chemotherapeutic
agents have been severe side effects and the development of drug resistance in
tumours.

This section reviews some of the most significant advances seen in the manage-
ment of cancer patients from improvements in diagnostics to advances in treat-
ment and towards cure.

3.1 Advances in the diagnosis of cancer

Diagnostic radiology and pathology help to determine whether a tumour has
spread locally or to distant organs and provide detailed information about the
tumour cells. This is essential in order to optimise the patient’s treatment. Im-
provements in diagnostic and screening methods also contribute to early diagno-
sis, when the prognosis is improved and chance for cure is increased.

3.1.1 Radiology

Radiology plays a key role in oncology, not only as a diagnostic tool, but also as
a method of evaluating the efficacy of treatment by measuring progression or
regression of tumours and metastatic lesions. The introduction of new radio-
logical methods in the 1980s and 1990s such as computed tomography (CT) and
magnetic resonance imaging (MRI) have greatly improved the diagnostic accu-
racy and evaluations relating to the effects of treatment. Other methods such as
ultrasound and bone scintigraphy also play an important role as diagnostic tools
and can help in directing local therapy such as radiotherapy. Currently, a new
radiological method, positron emission tomography (PET) (alone and in combi-
nation with CT) is being introduced in clinical practice. PET has the advantage
of being more sensitive than earlier alternatives in differentiating between viable
and non-viable tumour tissue.

3.1.2 Pathology

Traditional pathology examines tissue and tumour samples on a macroscopic
and microscopic basis. Using characteristics such as cell structure, appearance,
differentiation and growth patterns it has been possible to classify tumours and
make fairly accurate predictions relating to the aggressiveness of the tumour and
the potential for the tumour to spread. The last twenty years have seen the birth
of new powerful techniques using gene and protein analysis offering the poten-
tial to change the classification of tumours. These techniques are gradually be-
coming more important diagnostic and prognostic tools.

3.1.2.1 Gene analyses
Different sets of genes are expressed in different cell populations and at different

stages of life. It is estimated that, of the 30,000 genes in our genome, only one-
tenth are expressed in each cell. >>>
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Cancer tumour cells are characterised by genetic instability and altered gene ex-
pression. By analysing the gene expression of a wide range of tumours, it has
been possible to identify genes that are responsible for tumour-specific charac-
teristics. In some cases it is also possible to predict if an individual tumour will
respond to certain treatments.] Pharmacogenomics (the study of the way genes
determine how the body responds to a drug both positively [efficacy] and nega-
tively [side effects]) has become an important field in cancer research and drug
development. Soon, pharmacogenomics, together with analyses performed on
sampled tumour material to determine the potential for a response to treatment
(chemosensitivity tests), will be available on a larger scale in the clinical setting
and promise a much more individualised approach to treatment, with better
chances for improved outcomes.

3.1.2.2 Protein analysis

The uncovering of the entire human genome less than 50 years after the descrip-
tion of the DNA helix has been an immense achievement. Less than 2% of hu-
man diseases are caused by one gene (monogenic). However, the rest are caused
by multiple genes in combination or by changes in the proteins they encode.
The deciphering of the entire human proteome (the complete set of proteins that
can be expressed by genetic material) is underway and will undoubtedly shed
new light on disease mechanisms and possible points of intervention. Already,
the individual protein patterns of different types of tumours are being mapped
and it has been demonstrated that patients with a specific type of cancer have
certain protein patterns in the blood. Such methods have the potential to be used
in the future for diagnostic purposes.

3.2 Advances in cancer surgery

Cancer surgery has made important progress during the last 20 years with the
introduction of less invasive surgical techniques such as laparoscopy in colorec-
tal cancer3 and robot-assisted surgery in prostate cancer.4 Improved surgical
techniques such as total mesorectal excision in rectal cancer have also resulted
in a reduced risk of local recurrence of the disease (5-10% vs 20-30% for earlier
techniques).’

Progress has also been made in determining the requirement for extensive lymph
gland resection during surgery using the sentinel node technique. The sentinel
node is the closest lymph node to the tumour and is the node through which
any cancer cells would first pass during metastasis to other areas of the body. It
is identified by injecting a marker into the tumour area and then, through the
removal and pathological examination of the node during surgery, it is possible
to determine if the lymph gland is also affected by cancer. If the sentinel node is
not affected there is not further need for lymph gland resection.

3.3 Advances in radiotherapy

Radiotherapy plays an important role in local control of tumour growth, both in
curative situations and in the palliative setting (when there is metastatic disease).
During the latter half of the 20th century, the administration of radiation was
refined, with more specific targeting of tumour tissue (3D conformal radiothera-
py), the application of higher energy levels and improved dose-planning leading
to fewer side effects to the surrounding normal tissue and better antitumour ef-
fects within the malignant tissue.
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Other advances such as brachytherapy, a technique based on the insertion of a
radioactive source (‘needles’ or ‘seeds’) in or very close to the tumour, has enabled
treatment of certain cancers, such as localised prostate cancer, without surgery.®
Stereotactic radiation therapy, where radiation is given from a large number of
directions resulting in high doses where the radiation fields converge on the tu-
mour tissue but comparatively low doses reach surrounding tissue, have enabled
treatment of inoperable tumours, for instance, in the brain.’

Radionuclides such as strontium, samarium and radium have gained ground in
the treatment of bone metastases and radionuclides have recently been combined
with antibodies against tumour markers, allowing direct targeting of the radio-
active particles to the cancerous cells.® In addition, the value of new types of
radiation sources, such as protons and light ions, is being evaluated and new data
indicate advantages to using these new modalities.

3.4 Advances in the medical treatment of cancer
3.4.1 Targeting different aspects of cancer evolution

Progress in molecular medicine has led to increased understanding of how can-
cer evolves and how cancer cells are characterised by defects in their DNA repair
mechanisms, leading to an increased accumulation of genetic defects and fuelling
tumour development. Some individuals are genetically predisposed to develop-
ing cancer due to the existence of altered genes that normally act as gatekeepers
against cancer (tumour suppressor genes). The development of invasive cancer
(Figure 3.1) is a process with many steps and an accumulation of genetic changes
thought to occur over a prolonged time period (as much as 5-20 years).’
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Figure 3.1. Processes in the development of invasive cancer. Adapted
from Hanahan & Weinberger 2000.°

In the 21st century, medical oncology has entered a new phase in which increased
knowledge of cancer biology has led to a move away from highly cell-toxic treat-
ments towards more disease-specific agents targeting particular weaknesses in
tumour development and progression. >>>
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The main areas where new agents have been developed and now are used in

clinical practice:

o Targeting of the cell cycle and apoptosis (also known as ‘programmed cell death’
since normal cells are programmed to die at a determined point in time and in
response to certain stimuli), DNA replication/transcription and repair

o Inhibition of hormones, growth factors and cell signalling pathways

o Inhibition of the formation of new blood vessels (angiogenesis).

3.4.1.1 Targeting the cell cycle & DNA translation/replicatio & repair

One of the characteristics of cancer is uncontrolled growth and proliferation of
cancer cells. In healthy cells, cell growth is normally a highly controlled process
whereby the cell goes through different phases, leading to duplication of genetic
material and cell division. These stages involve several regulatory pathways,
and there are a number of critical checkpoints at which normal cells trigger pro-
grammed cell death (apoptosis) if signs indicate that something has gone wrong.
In contrast, cancerous tumour cells often have defects in these checkpoint mech-
anisms, enabling unhindered cell growth. Several potential ways of interfering
with the cell cycle and cell division in tumour cells have been identified, and
most conventional chemotherapeutic agents act via mechanisms interfering with
cancerous cell growth.

3.4.1.1.1 Microtubules

Microtubules play an important role, enabling cell division and proliferation as
well as a range of other cell activities including chemotaxis (the phenomenon
in which cells direct their movements according to certain chemicals in their
environment), intracellular transport, cell secretion, anchorage of organelles and
receptors, cell adhesion and locomotion. Microtubules are continually broken
down and reconstructed according to the shifting needs of the cell; blocking the
dynamic instability of microtubules blocks the ability of the cell to divide.

Two types of agents derived from plant toxins are vinca alkaloids (including
vinblastine, vincristine, and vinorelbine) and taxanes (including paclitaxel and
docetaxel): vinca alkaloids bind to the end of growing microtubules, allowing
them to breakdown but preventing them from reconstructing; taxanes stabilise
microtubules, blocking the disassembly process. Since their introduction in the
1990s, these agents have had an important impact on the treatment of cancer,
with impressive responses in a wide variety of tumour forms. There are several
new agents in clinical trials with similar antitumour mechanisms, for instance a
group of compounds called epothilones."

3.4.1.1.2 DNA replication

Doubling of DNA, transcription (the process that occurs when gene sequences
on chromosomes are converted from DNA to messenger RNA in the nucleus)
and cell division require constant packing and unpacking of these structures.
This is achieved through enzymes known as topoisomerases, which help in un-
tangling large strands of intertwined DNA. Inhibiting topoisomerase activity
results in the inhibition of cell growth. It has been demonstrated that most clas-
sical chemotherapeutic agents (platinum compounds [eg cisplatin], alkylating
agents [eg cyclophosphamide] and bleomycin) act by inhibiting DNA replication
in some way.

In 1984, it was shown that anthracyclines, one of the most efficient class of
compounds in conventional chemotherapy at that time (including agents such

ADVANCES IN CANCER MANAGEMENT

as daunorubicin, doxorubicin, epirubicin and idarubicin), worked by affecting
topoisomerase activity." In the 1990s, the topoisomerase inhibitors irinotecan
and topotecan were introduced. Although these agents have demonstrated an-
titumour effects in many cancers, the side effects are often quite severe. Several
new agents inhibiting topoisomerase are undergoing clinical trials.

3.4.1.1.3 Antimetabolites

Antimetabolites are a group of compounds similar to normal substances within
the cell. When the cells incorporate these substances into the cellular metab-
olism they become unable to divide. Methotrexate and 5-fluorouracil (5-FU),
which are frequently used classical chemotherapeutic agents, are examples of an-
timetabolites. Newer antimetabolites include gemcitabine, one of few agents to
show efficacy in pancreatic cancer,'” and pemetrexed,"” which has demonstrated
efficacy in lung cancer. The development of capecitabine, a drug similar to 5-FU
but in an oral form as opposed to iv formulation, has been an important step for-
ward reducing the number of necessary hospital visits, giving patients increased
convenience and quality of life, and resulting in improved cost-effectiveness.

3.4.1.2 Targeting hormones, growth factors & cell signalling pathways

Cells are not static, independent units but are interacting components that must
be able to respond to a wealth of stimuli, ranging from nerve signals and hor-
mones to signals of local tissue damage. The intracellular communication sys-
tems (known as signal transduction pathways) have evolved to respond to pro-
teins, amino acids, lipids, gases and even light. Most signals from outside the
cell, such as factors that regulate cell growth, bind to receptors on the cell surface.
In other cases, the molecules diffuse into the cell and bind to receptors within it.
Binding to the receptors activates various enzyme systems, ultimately resulting
in changes in cellular behaviour or growth. Some signalling pathways that are
critical and deregulate in cancer have been investigated as therapeutic targets.

3.4.1.2.1 Endocrine therapy

Some organs and tissues (eg prostate, breast and endometrium) are particularly
sensitive to hormones, which play a critical role in regulating the activity and
proliferation of cells in the body. Cancers arising in these tissues are, in many
cases, caused by prolonged exposure to hormones, resulting in increased prolif-
eration and thereby an increased risk of DNA copy errors. The same hormones
that cause cancers in these organs/tissues also often stimulate further growth of
the cancer. Interfering with the production of hormones or blocking their ac-
tion through drug therapies have become cornerstones in the treatment of breast
and prostate cancer. In many ways, the introduction of these endocrine agents
represents the first steps from highly toxic agents to treatments focused on well-
defined molecular targets.

The importance of hormones in breast cancer has been known since the late 19th
century, when it was noted that the removal of the ovaries in patients with in-
operable breast cancer had a striking effect on the breast cancer.14 Tamoxifen,
which acts by blocking oestrogen stimulation, was the first hormonal agent to
be used widely in breast cancer. Since its introduction in the 1970s, tamoxifen
has proved valuable in the treatment of metastatic breast cancer as an adjuvant
treatment after surgery, decreasing the risk of relapse. The efficacy and relatively
low toxicity of tamoxifen has led to the development of a large number of similar
drugs, and increased knowledge of hormone synthesis and metabolism has led to
the development of several new classes of hormonal agents. >>>
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In breast cancer, a number of agents such as aromatase inhibitors (drugs that block
the production of oestrogen; eg anastrozole, letrozole and exemestane) and agents
with similar mechanisms of action (eg fulvestrant, megestrol and others) have
shown efficacy and constitute valuable therapeutic options in metastatic breast
cancer. Aromatase inhibitors are also gaining acceptance as adjuvant treatment
in postmenopausal women. In prostate cancer, anti-androgens (eg flutamide, bi-
calutamide and nilutamide) have been developed as an alternative to testicular
ablation (removal of the testes). Additionally, gonodotrophin releasing hormone
analogues (eg goserelin, leuprolide), which block the production of testosterone,
have been developed to achieve chemical castration.

Recent research has focused on the potential for hormonal agents to prevent can-
cer (section 3.7). In breast cancer, tamoxifen has been identified as a potential
preventative agents and in the USA, the Food and Drug Administration (FDA) has
approved its use in prevention of breast cancer in high-risk patients. However, no
such licence exists in the Europe. Ongoing studies are evaluating the potential of
aromatase inhibitors and raloxifene, an agent similar to tamoxifen, as preventive
agents for breast cancer. In prostate cancer, finasteride, which affects the conver-
sion of testosterone to dihydrotestosterone (the biologically active form of testo-
sterone), has been studied and has shown potential as a preventive agent against
prostate cancer.”

3.4.1.2.2 Inhibiting growth factors and signal transduction systems

Growth factors play an important role in stimulating cell growth during develop-
ment and in cell populations where constant proliferation and tissue renewal is
required (eg the skin, bone marrow and intestines). Growth factors stimulate cell
growth by binding to cell surface receptors and starting a cascade of activity of
specific enzymes in the cell. Signal transduction is simply an activation/inhibition
signal from a biologically active molecule (hormone, neurotransmitter, growth
factor)m mediated via the coupling of a receptor/enzyme to a second messenger
system or an ion channel. Many cancers have mutations that lead to defective
growth signal transduction, resulting in abnormal growth as well as invasion of
normal tissue.

There are several potential targets for drug treatment. Primarily, monoclonal anti-
bodies can block growth factors and/or their receptors. Small molecular drugs that
enter the cell can block tyrosine kinases, activating enzymes through which most
growth factors exert their effects. Most research efforts have focused on families
of growth factors overexpressed in various tumour types, such as the epidermal
growth factor receptor (EGFR; also known as HER1/erbB), vascular endothelial
growth factor (VEGF) receptor, platelet-derived growth factor (PDGF) receptor
and insulin-like growth factor (IGF-1) receptor.

Cetuximab is a monoclonal antibody developed against EGFR that has shown pos-
itive results in metastatic colorectal cancer in slowing time to disease progression.'
In combination with radiotherapy, cetuximab also increased overall survival from
28 to 54 months in patients with advanced head and neck tumours.” However,
these clinical trials results are difficult to translate into the clinical setting, since
most patients with head and neck cancer receive combinations of chemotherapy
and radiotherapy. Tyrosine kinase inhibitors against the EGFR pathway have also
been introduced. Erlotinib"™ has demonstrated efficacy and positive survival data
as monotherapy in non-small-cell lung cancer, and gefitinib” has demonstrated
efficacy in a subset of patients with the same disease. Several clinical trials are
ongoing in other tumour types.

Increased secretion of VEGF by tumour cells (and the resultant activation of the
VEGF receptor pathway) produces an increase in the formation of blood vessels.
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Both monoclonal antibodies against VEGF and tyrosine kinase inhibitors target-
ing the VEGF receptor pathway have been developed. Further details of these
agents are included in the next section (3.5.3; Inhibiting angiogenesis).

There is another growth factor that is particularly important in breast cancer. Ap-
proximately 20-30% of all breast cancer tumours overexpress the HER2 receptor,
and treatment against the receptor with the monoclonal antibody trastuzumab has
led to markedly prolonged survival in metastatic disease.”” Patients HER2 status is
determined through a diagnostic test thereby making testing of patients an impor-
tant step in determining eligibility for trastuzumab treatment. Recently, adjuvant
treatment with trastuzumab has been reported to result in an approximately 50%
reduction in recurrence of the disease after a median follow-up of 1-2.4 years’ treat-
ment in patients with HER2-positive disease.”

These agents that inhibit growth factors and their signal transduction systems
represent a new class of antitumour agents and their place in the clinical setting
continues to evolve. In some cases (eg tumour types such as gastrointestinal stro-
mal tumours, for which there are no active chemotherapy alternatives) they are
first-line options. In other tumour forms it remains to be seen if these agents will
replace conventional chemotherapy as first-line treatment. Present data seem to
support the concept of combining these agents with radiotherapy and chemothera-
py and combining agents inhibiting different pathways (eg bevacizumab [targeting
VEGF] in combination with erlotinib [targeting EGFR] in both renal and non-
small-cell lung cancer).”»* The additive value of combining drug therapies that
target the same pathway or sequential use of these drug therapies does, however,
need to be determined.

Another key issue with these agents, as with conventional chemotherapy, is the
ability to predict responders. The clinical trials and initial introduction of gefitinib
(outside the EU) may serve to illustrate the complexity of clinical trials in different
patient populations, the value of post-marketing surveillance and the potential of
today’s biological research. The first studies of gefitinib indicated high response
rates in the Japanese population that subsequently were not consistently seen in
other patient populations. Further analysis indicated that certain subgroups (non-
smokers, women and patients whose tumours had particular histological charac-
teristics) were more likely to respond to treatment.** Genetic analysis has also
led to the identification of mutations in the EGFR that correlate to response to
gefitinib.”

3.4.1.3 Inhibiting angiogenesis

The development of new blood vessels (angiogenesis) is an important function in
daily life, especially during pregnancy, normal growth, inflammation and wound
healing. The regulation of angiogenesis is complex, with many stimulating and
blocking factors that, under normal conditions, strike a fine balance.

It has long been recognised that some tumours are highly vascularised. However,
it was not until the 1970s that Judah Folkman hypothesised that tumours need
angiogenesis for their continued growth.** We now know that tumours will not
grow beyond 1-2 mm3 if they are unable to develop blood vessels of their own. In
addition, autopsies have shown that patients who die from cancer may also have
small early-stage cancers (such as of the thyroid gland, breast and prostate) that
were never detected.” The point at which the tumour starts producing pro-ang-
iogenic factors is one of the most important steps in transforming these ‘dormant’
tumours into rapidly growing tumours with metastatic potential.*® >>>
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Several growth factors are involved in angiogenesis, of which VEGF has been
identified as the most important in many tumours. Both monoclonal antibodies
against VEGF and tyrosine kinase inhibitors targeting the VEGF receptor pathway
have been developed.

Bevacizumab, a monoclonal antibody against VEGE, has demonstrated increased
survival in patients with metastatic colon, breast and lung cancer.”?" In renal
cancer that does not respond to conventional chemotherapy, bevacizumab has ex-
tended the period of time over which the cancer is stable.”” Bevacizumab repre-
sents an important breakthrough in cancer therapy because it is the first agent in
this new class of drugs that show impressive response and efficacy over a range of
tumours. Several studies are ongoing to investigate the effects of bevacizumab on
other tumour forms, in earlier stages of disease, and both as monotherapy and in
combination with other agents.

Several agents inhibiting tyrosine kinase inhibitors targeting the VEGF receptor
pathway have been developed, many of which are in late-phase clinical trials. SU
11248, AG013736 and sorafenib are examples of agents that have demonstrated
efficacy in a variety of tumour forms, such as renal cancer.*>** It has also recently
been shown that continuous low-dose chemotherapy (rather than the conventional
high-dose intermittent dosing) has an effect on tumour angiogenesis, thereby in-
hibiting tumour growth.”

As with other new classes of agents, the final place for anti-angiogenesis treatment
in the management of cancer remains to be seen. The ability to predict which
patients will benefit from this type of treatment is an interesting question. Initial
studies using anti-angiogenesis treatment combined with conventional chemo-
therapy have led to varied results, but mostly indicate the additive value of such a
combination. Trials are also ongoing to determine the role of angiogenesis inhibi-
tion in disease prevention and in early disease stages.

3.4.2 Biological therapies as a new approach

The body has many defence mechanisms against intrusion/infection. One cor-
nerstone in this defence system is antibodies, large molecules with the ability to
bind to foreign proteins. As early as the beginning of the 20th century, scientists
suggested the potential for using the body’s own defence systems treating cancer.
In the 1950s, the regression of tumours was described after treatment with animal
serum immunised with tumour cell extracts, which contained a large number of
antibodies; however, the majority of the antibodies were not directed against tu-
mour antigens and the results could not be reliably reproduced.

In the 1970s, the hybridoma technique® enabled mass production of antibodies
with the same binding sites, known as monoclonal antibodies. The first clinical
trials were conducted using murine antibodies (from mice) targeting tumour cell
surface structures (antigens). Unfortunately, the results did not meet expectations,
largely because of inefficiency of the antibodies and the development of human
antibodies against murine antibodies, leading to increased elimination. The de-
velopment of antibodies where the majority of the molecule is of human origin
and only the binding fraction is murine (humanised antibody) has overcome these
problems. The high specificity and, in general, low toxicity of antibodies makes
them attractive therapeutic options, with a number on the market (Table 3.1) and
more than a dozen in late-phase clinical trials.

ADVANCES IN CANCER MANAGEMENT

Year of first

‘ FDA approved ‘ EMEA approved

Generic name Tradename Indication
approval

Rituximab Mabthera N?n_HOdgkmS U U 1997
ymphoma

Trastuzumab Herceptin Breast cancer a 1] 1998

Gemtuzumab Mylotarg Acute mye!0|d a 2000
leukaemia

Campath / Chronic lymphocytic " .

Alemtuzumab MabCampath leukaemia u u 2001

Ibrl_tumomab Zevalin Non-Hodgkin's i i 2002
tiuxetan lymphoma

Tositumomab Bexxar Non-Hodgkin's U 2003
lymphoma

Bevacizumab Avastin Colorectal cancer U 2004

Cetuximab Erbitux Colorectal cancer U 2004

Table 3.1. Monoclonal antibodies approved for use in oncology.

In the 1990s, the first monoclonal antibody (rituximab) was introduced in oncol-
ogy-haematology and approved for the treatment of non-Hodgkin’s lymphoma,
fuelling renewed belief in antibodies as a treatment option in oncology. It was
not long before the first antibody for solid tumours, trastuzumab, was approved.
Trastuzumab is an antibody against the HER2 receptor, which is overexpressed
in cancer cells in 15-25% of patients with breast cancer, and has demonstrated
impressive results in metastatic breast cancer and as adjuvant treatment in non-
metastatic disease.?*'

One of the challenges in developing efficient antibody therapies is finding parts of
the tumour cell that can be targeted that differ from normal cells. Targets other
than tumour cell surface structures have, however, proven successful. Bevacizu-
mab is an antibody against a growth factor important for blood vessel development
in tumours (essential for tumour growth) and has demonstrated efficacy in several
solid tumour forms (colon, breast, lung and renal cancer).”** The binding of ra-
dionuclides, immunotoxins or chemotherapeutic agents to the antibody may also
enhance the effect of antibodies. Ibritumomab tiuxetan, an antibody targeting
CD20 with an attached radionuclide is one example.

The large size of antibodies is, however, regarded as suboptimal, since it affects
drug penetration in poorly vascularised tissues and tumours. It remains to be
determined whether it will be possible to design smaller molecular drugs with the
same binding sites and maintained efficacy.

3.5 Advances in supportive drug treatment

As survival rates of cancer patients have increased, the development of new classes
of ‘supportive drugs” has been essential in increasing quality of life for patients suf-
fering from adverse symptoms of cancer or its treatment.

Patients with metastatic disease and those treated with chemotherapy often de-
velop fatigue, low levels of red blood cells (anaemia), decreased white blood cell
counts (neutropenia) and nausea, all of which can be successfully managed by sup-
portive drug treatment. >>>
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The fatigue of cancer patients is often multifactorial. It may be related to side ef-
fects of treatment and psychological stress, and many tumours secrete substances
(cytokines) that may cause fatigue. However, in many cases fatigue is primarily
caused by anaemia. Traditionally, anaemia has been treated with blood transfu-
sions, but new drugs (eg epoetin alpha, epoetin beta, erythropoietin) that increase
the production of red blood cells have now been developed.

During the last 10 years, several new agents have been developed to prevent nausea
(eg ondansetron, granisetron) and to stimulate the production of white blood cells
(filgrastim, pegfilgrastim), decreasing patients’ risk of infection. Bone metastasis
is another field where new drugs have been introduced. Known as bisphospho-
nates, these drugs delay the risk of skeletal events (fractures) as well as providing
relief from the pain caused by skeletal metastases.

3.6 Advances towards curing cancer

Although cancer is a common disease affecting roughly every third person during
their lifetime, approximately 50-60% of patients diagnosed with cancer will either
be ‘cured’ or will die from other causes. Progress in the medical community’s abil-
ity to ‘cure’ cancer has been made in almost every area of oncology. In the future,
we expect see the impact on mortality of further improvements in therapeutic and
diagnostic strategies that have been implemented more recently.

In most tumours, stepwise and relatively modest improvements in oncology man-
agement have, over time, resulted in impressive increases in the proportion of pa-
tients considered ‘cured’ of their cancer. For instance, breast cancer mortality in
the USA and UK has been reduced by 25% from the 1980s to 2000.37 In some
areas, such as testicular cancer and Hodgkin’s disease, the changes in ‘cure’ rates
have been sudden and dramatic. However, since breast cancer is a more common
disease, the number of patients cured of breast cancer far exceeds that of those
cured of testicular cancer or Hodgkin’s disease, in absolute terms.

3.6.1 Hodgkin’s disease

Hodgkin’s disease was one of the first cancers in which the combination of several
chemotherapy agents with different mechanisms of action demonstrated increased
efficacy. This aggressive form of lymphoma (cancer of the lymph nodes or tissue)
mainly affects younger adults, who usually present with enlarged lymph glands,
weight loss, fever and profuse night sweating. With the introduction of the MOPP
regimen (nitrogen mustard, vincristine, procarbazine and prednisone) in 1967,
cure rates of over 50% were obtained in patients with advanced disease.*® This was
a milestone in medical oncology, proving the ability of chemotherapy to cure even
in advanced stages of disease. Since then, even higher cure rates (90%) have been
obtained using new combinations of chemotherapy.”

3.6.2 Testicular cancer

Testicular cancer was the first solid tumour for which chemotherapy resulted in
cure for patients with widespread metastatic disease. The prognosis has turned
from one of the worst to one of the best among oncological diagnoses. Testicular
cancer is the most common tumour form in males aged 15-35 years. Until the early
1970s, the disease was incurable unless patients were diagnosed before the tumour
had spread to other parts of the body (metastasised).
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The introduction of a chemotherapy drug known as cisplatin in the 1970s was an
immediate breakthrough in the treatment of testicular cancer.*® The addition of
further chemotherapy agents to surgery and local radiotherapy has further in-
creased curative rates in patients with metastatic testicular cancer disease to ap-
proximately 90-95%. Even after disease relapse, the chances of cure using a cispla-
tin-based chemotherapy combination are high.

3.6.3 Aggressive non-Hodgkin’s ymphoma

Non-Hodgkin’s lymphoma is not one disease but a group of at least 15-20 different
diseases with varied characteristics and prognoses that have traditionally been clas-
sified as either indolent or aggressive. Until the introduction of new chemotherapy
combinations in the 1970s, aggressive non-Hodgkin’s lymphoma was an incurable
disease. In the past 20 years, doxorubicin-based chemotherapy combinations have
been the standard first-line treatment for most types of aggressive lymphomas and
have resulted in cure rates of approximately 40% in aggressive non-Hodgkin’s lym-
phoma. Survival rates have increased further, especially in older patients, with the
introduction of the monoclonal antibody rituximab.

3.6.4 Chronic myeloid leukaemia and gastrointestinal stromal tumour

Chronic myeloid leukaemia occurs mainly in middle-aged and elderly people. It
has distinct phases, with a relatively stable initial phase (usually lasting several
years), followed by a more aggressive phase. Chronic myeloid leukaemia was the
first malignant disease for which a characteristic genetic abnormality, the Phila-
delphia chromosome (1960), was described.*" In the 1980s, this genetic alteration
led to the identification of the BCR-ABL fusion gene and its corresponding protein,
which was established as the cause of the initial phase of chronic myeloid leukae-
mia. In the late 1990s, imatinib, an agent inhibiting BCR-ABL activity, was devel-
oped.*” Treatment with imatinib results in complete responses in 80% of patients.*
Unfortunately, resistance to imatinib can occur, but the mechanisms of resistance
have been clarified and an agent that restores sensitivity to imatinib in 14 of the 15
resistance mechanisms described is already in clinical trials.**

Imatinib also inhibits another cell enzyme, C-KIT, which is mutated in 95% of
patients with a very rare type of cancer known as gastrointestinal stromal tumour.
Treatment with imatinib results in long-lasting tumour regression*” and has been
an enormous step forward, since the disease does not respond to conventional
chemotherapy.

3.7 Advances towards the prevention of cancer

A number of agents that cause cancer have been brought to light. Epidemiological
research has shown that cancer risk is associated with various external and lifestyle
factors such as smoking, alcohol consumption, obesity, exercise habits and expo-
sure to certain viruses. Cancer can be prevented. For example, it has been known
for more than 50 years that smoking increases the risk of developing many cancers,
especially lung cancer. Very little has been done in order to change smoking hab-
its, which has resulted in the global epidemic of lung cancer we now see.

The strong relationship between hormone exposure and breast cancer was the ra-
tionale for the first chemoprevention trials in women with an increased genetic
risk of breast cancer who were found to benefit from treatment with tamoxifen
(50% risk reduction).* >>>
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Ongoing studies are evaluating the potential of raloxifene (an agent similar to
tamoxifen) and the aromatase inhibitors, which block the production of oestrogen,
as preventive agents for breast cancer. Other agents that have indicated their effect as
preventive agents are non-steroidal anti-inflammatory drugs in colon cancer,* finas-
teride in prostate cancer,” and recently statins in breast cancer.”” The fact that there
are agents that can be used for prevention of cancer is in itself an important milestone
in oncology.

The area of cancer prevention is complex and involves political as well as medical
measures. From a medical perspective, the main challenge is finding preventative
agents/measures that are non-toxic and well tolerated.

3.8 A summary of breast and colorectal cancer, NSCLC, NHL and bone
metastases

3.8.1 Breast cancer

Breast cancer is the most common cancer in women. Advances in the treatment
of breast cancer since the 1970s have resulted in a decline in mortality that can be
attributed to extensive screening programmes (leading to early detection of the dis-
ease) and early surgical intervention combined with medical treatment such as radio-
therapy, chemotherapy and endocrine treatment. Improved treatment methods have
resulted in increased life expectancy in metastatic disease, improved quality of life
during chemotherapy and enabled many women to have breast-sparing surgery.
Recent advances in the knowledge of the biology of the disease and its risk factors
have resulted in new, less toxic targeted treatments, such as the monoclonal antibody
trastuzumab (targeting HER2-overexpressing cells), and new screening/preventive
strategies. Women identified as being at high risk for breast cancer can already take
advantage of risk-reducing interventions that are potentially life saving.

3.8.2 Colorectal cancer

Colorectal cancer is the third most common malignancy after cancers of the breast
and prostate. The past decade has seen the introduction of screening programmes in
many countries in order to find the tumours at an early stage, aiming at improving
survival.

Colorectal cancer was treated with surgery alone up until the 1980s. Since then, 5-
fluorouracil (5-FU) plus leucovorin combination regimens have been standard treat-
ment. During the past 10 years, new agents have been introduced and life expectancy
has increased from 5 to 20 months in patients with metastatic disease. Post-opera-
tive (adjuvant) chemotherapy treatment in select groups of patients has substantially
increased survival. The addition of biological agents, like the monoclonal antibodies
bevacizumab and cetuximab, to chemotherapy has further improved response rates
in metastatic disease.

Progress in molecular medicine has led to the identification of several disease-specific
targets, resulting in optimism on future treatments with even higher response rates
and less toxicity.

3.8.3 NSCLC

The incidence of NSCLC is increasing rapidly in women but is unchanged or slightly
decreasing in men. Only about 15% are cured from the disease and lung cancer mor-
tality represents one-fifth of all cancer-related deaths in the European Union. In most
cases, NSCLC is diagnosed at a late stage when curative treatment is not an option.
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In 2003, the first positive results concerning survival benefit from giving post-opera-
tive chemotherapy in earlier stage tumours were presented. Advances in molecular
medicine have led to the identification of disease-specific mechanisms and cell sur-
face structures that may be targets for future therapy, leading to increased response
rates and less toxic treatments.

3.8.4 NHL

On a global level, incidence rates for NHL, a group of at least 15-20 separate diseases,
especially aggressive lymphomas, have increased in the past four decades, although
reasons for this are not entirely clear.

Forty years ago, NHL was a disease where cure was obtained in a very limited number
of cases. The introduction of different chemotherapy combinations has improved
cure rates in aggressive lymphomas as well as improving quality of life and increas-
ing duration of response in indolent lymphomas. Within the past decade, advances
in molecular medicine have provided insights into the biology of NHL. This has
led to new treatments like the monoclonal antibody rituximab, which has improved
survival rates in patients with aggressive NHL and become an important therapeutic
option in the treatment of indolent lymphomas.

3.8.5 Bone metastases

Bone is, after the lungs and liver, the third most common location for metastases.
Breast and prostate cancer are the most common cancers in which bone metastasis
are seen. Increased survival in many cancers has led to an increased prevalence of
patients with bone metastases.

Until 20 years ago, bone metastases were treated with analgesics, external radiation
therapy or surgery. Increased knowledge in osteoporosis and bone metabolism has
led to the development of new drugs such as bisphosphonates, which have proved to
be valuable in preventing and treating bone pain and hypercalcaemia and postpon-
ing skeletal complications in cancer patients. Radionuclides that target radiation to
metastatic lesions in the bone have been also been developed. Improved surgical
techniques, bone replacement materials and the development of multidisciplinary
teams focused on treating patients with bone metastasis have also contributed to im-
proved quality of life and reduced morbidity in this group of patients.

The treatment of bone metastases is an example of a rapidly expanding field in oncol-
ogy that aims to give patients best possible supportive care.

3.9 Conclusions

Oncology has entered an exciting phase in which extensive research is paying divi-
dends in the form of new treatments designed to target disease-specific mechanisms.
The number of new agents with antitumour effects has accelerated during the last 10
years and, judging from the number of ongoing trials and pipelines of pharmaceutical
companies, there is every reason to believe that this trend will continue in years to
come. Intense research in molecular medicine and tumour biology will also lead to
the identification of more potential targets for intervention.

The dividends mentioned above are, however, only realised once drugs are adopted
into routine clinical practice; only then can patients benefit from the huge investment
in cancer research. The following section looks at the speed of uptake of a number
of new agents that have recently become licensed in the EU across selected countries.
Within the report, we then go on to look at factors that impact the availability of in-
novative treatments to patients. |
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4. MARKET UPTAKE OF NEW ONCOLOGY DRUGS IN EUROPE
Summary

* For the drugs analysed in this report there are great variations and inequities between European countries,
in terms of the level of uptake of new drugs following introduction. Imatinib is an identified exception to this

Drugs first
introduced
before 1993

Date of launch

Drugs first
introduced
1993-1998

MARKET UPTAKE OF NEW ONCOLOGY DRUGS IN EUROPE

Date of launch

Drugs first
introduced
1999-2004

Date of launch

rule. Methotrexate Jan 1955 Paclitaxel Apr 1993 Trastuzumab Aug 1999
Cyclophosphamide Jan 1958 Cladribine Oct 1993 Tasonermin Sep 1999
* Austria, Spain and Switzerland are seen as leaders in the uptake of trastuzumab in breast cancer and are Fluorouracil Jan 1962 Fludarabine Jan 1994 Exemestane Nov 1999
above the European average. The Czech Republic, Hungary, the Netherlands, Norway, Poland and the UK Megestrol Jan 1963 Gemcitabine Apr 1995 ~oledronic acid Nov 2000
are well below the European average. —— : , —
Vincristine Jun 1965 Bicalutamide May 1995 Imatinib Jul 2001
* Belgium, Italy and Switzerland are leaders in the uptake of oxaliplatin and irinotecan in colorectal cancer. Daunorubicin Jan 1967 Anastrozole Sep 1995 Alemtuzumab Aug 2001
The Czech Republic, Hungary, Poland and the UK are below the European average. Cytarabine Dec 1969 Irinotecan Sep 1995 Gefitinib Jan 2002
Bleomycin Aug 1970 Docetaxel Nov 1995 Fulvestrant Aug 2002
* Austria, Finland and Switzerlangl are leaders in the uptake of capecitabine (indicated for both colorectal Doxorubicin Jan 1971 Oxaliplatin Jul 199 Ibritumornab tiuxetan Jan 2004
cancer and breast cancer). Belgium, the Czech Republic, France, Germany, Hungary and Poland are below Tamoxifen Dec 1973 bandronic acid TRV Cetuximab Fob 2004
the European average.
Ifosfamide Feb 1976 Letrozole Nov 1996 Bortezomib Feb 2004
* In non-small-cell lung cancer, Austria and Switzerland are leaders in the uptake of gemcitabine and vinorel- Tegafur Feb 1978 Topotecan Dec 1996 Pemetrexed Apr 2004
bine. The Czech Republic, Greece, Hungary, Norway, Poland and the UK are well below the European aver- Cisplatin Oct 1979 Rituximab Dec 1997 Bevacizumab Oct 2004
age. Etoposide Aug 1980 Capecitabine Jun 1998
* Austria, Spain and Switzerland are leaders in the uptake of rituximab in non-Hodgkin’s lymphoma. Flu.tam.'qe Mar 1984 Temozolomide Jul 1998
Most other countries tend to be just below or close to the European average. Epirubicin May 1984
Mitoxantrone Jun 1984
* Austria, Belgium, Italy and Switzerland are leaders in the overall uptake of bisphosphonates. Buserelin Sep 1984
Clodronic acid Mar 1985
Interferon alfa-2a Jun 1986
. . . . Triptorelin Jun 1986
This chapter describes the market introduction and total sales of 56 oncology _
products in 19 countries in Europe. The total sales in the period 1993-2004 are Carboplatin Sep 1986
divided into three periods: drugs available before 1993, drugs introduced from Goserelin Mar 1987
1993-1998 and drugs introduced from 1999-2004. Table 4.1 lists these drugs Nilutamide Dec 1987
along with their year and month of first introduction in Europe. Toremifene Jan 1989
Vinorelbine Jun 1989
Idarubicin Feb 1990
Pamidronic acid Oct 1990

Table 4.1. Drug and first date of introduction in Europe.

Twenty-nine of the 56 cancer drugs (52%) in the 19 European countries were intro-
duced before 1993 (defined as the first date for introduction in any of the included
countries), 15 (27%) were introduced in the period from 1993-1998, while 12 (21%)
were introduced in the period from 1999-2004. During the past 12 years, we have
thus seen on average the introduction of just over 2 new cancer drugs per year.

Quarterly and annual sale statistics for the drugs launched from 1993-2004 were ob-
tained from IMS Health, IMS MIDAS/Q4 2004 (via Roche, Basle) for the following 13
European countries: Austria, the Czech Republic, France, Germany, Greece, Italy, the
Netherlands, Poland, Portugal, Spain, Sweden, Switzerland and the UK. IMS data for
Portugal include only a limited number of oncology drugs, thus data from this coun-
try have only been used for the macro-evaluation and not for uptake of individual
drugs. The same data were available for Belgium, Denmark, Finland, Hungary and
Ireland for the time period 1994-2004 and for Norway for 1997-2004. >>>
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The total population in these 19 countries is 447 million, which constitutes 76% of Figure 4.2 shows the market uptake of new drugs in Europe (defined by the first in-
the total population in Europe (excluding Russia and Turkey) and, after excluding troduction date in any of the 19 countries). In 2004, new drugs introduced over the
Norway and Switzerland, constitutes 96% of the total population in the EU ». The period 1993-1998 constitute 51% of total sales, while the corresponding figure for
sales taken from IMS Health, IMS MIDAS/Q4 2004 were based on manufacturers’ drugs introduced over the period 1999-2004 is 17%.

prices in most countries, except in Denmark, Finland, Greece, Norway, Sweden and

the UK, where the sales were based on trade prices. The sales are presented in nomi- Figure 4.2.

nal prices and have been converted to Euros where necessary, using the 2004/2005
exchange rate. IMS audits in the Czech Republic, the Netherlands, Poland, Sweden
and Switzerland measure sales to hospitals from wholesalers and directly from manu-
facturers. In Austria, Belgium, France, Italy, Germany, Spain and the UK, hospital
usage is established by receiving data from a panel of hospitals reporting the product

§

i, i EEEEN
issues from pharmacy; these data are projected to a national level. In certain markets . . . . . . . .
with fewer hospital panels, eg Spain, highly specialised products may not completely o ] . i)
represent the true market. No data for the hospital markets in Ireland or Portugal . . . . . . . . .
were available for this analysis, so the data in this report represents retail sales only. st - | 1
Total sales by country and period of introduction are shown in Appendix B. . . . . - . . - .
b . i E '
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4.1 Sales of new oncology drugs in Europe So% . . . . l . . . _ . | m1330998
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The data show that total sales of oncology drugs have increased substantially over the 0Nl : ¥ | | ' :
period 1993-2004 from €840 million to €6 170 million (Figure 4.1). The increase in . . . . . . . . [ .
sales for oncology products over this period can be explained by the introduction of b ’ i ’ | | | i
new innovative drugs. _ . .
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Figure 4.2. The portion of total sales of cancer drugs by time period of introduction. Source IMS Health, IMS MI-

DAS Quantum / Q4 2004.
8 oaD-2004
B 19931998 4.2 Uptake of selected oncology drugs
|| <1293

In this section of the report, we describe the uptake of a number of specific oncology
drugs in the 18 countries from which we have consistent IMS data (Portugal is not
included in this analysis). For each drug we present, uptake is presented as sales (€)
from the time of local introduction or first period of sales (a drug could have been
sold under special licence prior to national authorisation). Data are given for sales per
patient dying of a specific cancer for which there is a dominating or single indication
for the drug described.

We have grouped the diagrams as follows: the five major markets of France, Germany,
Italy, Spain and the UK; the Nordic region; remaining Western European countries;
and Eastern European countries who joined the EU in 2004.

We have selected the drugs in order to have representation of the tumour areas dis-
cussed in detail (Appendix A). These are breast cancer (represented by trastuzumab
sales), colorectal cancer (irinotecan, oxaliplatin and capecitabine sales), non-small-
cell lung cancer (NSCLC; gemcitabine and vinorelbine sales), non-Hodgkin’s lym-
phoma (NHL; rituximab sales), chronic myeloid leukaemia (CML; imatinib sales)
Figure 4.1. Total cancer drug sales (€000s) in all 19 countries. Source IMS Health, IMS MIDAS Quantum / Q4 2004. and an illustration of the supportive care market (sales of four bisphosphonates). Ta-
ble 4.2 lists these agents and the launch dates in the individual countries.
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Europe Jun 1998 Apr 1995 Jul 2001 Sep 1995 Jul 1996 Dec 1997 Nov 1998 Jun 1989 Figure 4.3. [ TR T |
Austria Sep 2000 Jun 1995 Dec 2001 Sep 1997 Jun 1998 Jul 1998 Oct 2000 Jun 1992 - Enlos
Belgium Sep 2001 Jan 1997 Oct 2002 Jun 1999 Oct 2001 Jul 2000 Apr 2001 Jul 1999
Czech Republic| Feb 2001 Apr 1996 Apr 2002 Nov 1997 Feb 2001 Oct 1999 Mar 2001 Oct 1993 7 nop it T S
Denmark Sep 2001 Mar 1997 Dec 2001 Dec 1998 NA Dec 1998 Dec 2000 Jun 1998 B
Finland Mar 2001 Sep 1995 Nov 2001 Apr 1997 NA Jul 1998 Oct 2000 Nov 1996 -
France Nov 1998 Jul 1996 Apr 2003 Sep 1995 Jul 1996 Jun 1998 Sep 2000 Jun 1989 S A e
Germany Mar 2001 May 1996 Nov 2001 Sep 1998 Sep 1999 Jul 1998 Oct 2000 Feb 1996 :-J:n
Greece Dec 1999 Jan 1997 May 2002 Feb 1998 NA May 1999 May 2000 May 1997 = - E:'"_
Hungary Jan 2002 Jan 1997 Dec 2001 Jul 1999 NA Apr 2000 Jul 2001 Jan 1998
Ireland Mar 2001 Apr 1998 Jan 2002 Sep 1998 NA Aug 1998 Dec 2000 NA
Italy Oct 2001 Jul 1996 Jan 2002 Nov 1997 Jun 2000 Mar 1999 Feb 2001 Mar 1992
Netherlands Jun 2001 Jun 1995 Nov 2001 Sep 1998 Aug 1999 Jul 1998 Sep 2000 NA qul g-l T,-',—ﬂ; T:T m!l'::l1 1I&‘:i‘ E? E:E qu; g :? E? Tﬂ? E‘...: E‘; LT Tu? I:? E Tn?
Norway Oct1998 | Mar1997 | Aug2001 | Aug1998 NA Feb1998 | Nov1998 | Oct1998 Yl S |
Poland Dec 2000 Mar 1997 Jan 2002 Jan 1999 Sep 2003 Dec 2000 Mar 2002 Oct 1994
Spain Feb 2001 Nov 1995 Apr 2002 Jun 1997 Apr 2000 Sep 1998 Nov 2000 Apr 1993
Figure 4.3. Trastuzumab sales per individual dying of breast cancer in France, Germany, Italy, Spain and the UK
Sweden Feb2001 | Apr1995 | Nov2001 | Jun1998 | Sep1999 | Junl998 | Oct2000 | Oct1996 (number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
Switzerland | Jun 1998 Jun 1997 Jul 2001 Sep 1998 Sep1999 | Dec1997 | Aug1999 | Mar 1996 tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
UK Feb 2001 Dec 1995 Nov 2001 Mar 1997 Sep 1999 Jun 1998 Sep 2000 Jun 1997

Figure 4.4. e [P |

Table 4.2. National launch dates for and capecitabine, gemcitabine, imatinib, irinotecan, oxaliplatin, rituximab, Sales

trastuzumab and vinorelbine; NA = not launched or not available.

?mhnhmnm

4.2.1 Breast cancer Ll

Breast cancer represents the most drug-intensive area when it comes to treatment
of solid tumours. Tamoxifen, launched in 1975 and once also considered a costly
treatment with limited effects, has established itself as the most cost-effective cancer
treatment to date. Its broad indication for the treatment of advanced disease and
adjuvant treatment (and prevention in the USA) represents a major breakthrough
in the treatment of breast cancer. Newer, innovative drugs (aromatase inhibitors)
are now gradually replacing some of the previous roles of tamoxifen. In addition,
anthracyclines and taxanes have established themselves as very valuable palliative
and adjuvant treatments.

Trastuzumab, a HER2 receptor antibody, has now become a cornerstone of treatment

for patients with advanced breast cancer overexpressing HER2, and data now also

support a role in the adjuvant setting. Diagnostic testing of women diagnosed with

breast cancer determines whether a patient is an eligible candidate for trastuzumab.

We have, therefore, illustrated the adoption of new drugs in breast cancer with the Figure 4.4. Trastuzumab sales per individual dying of breast cancer in Austria, Belgium, Greece, Ireland, the Neth-

uptake of trastuzumab in different countries (Figures 4.3-4.6). erlands and Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Year 01
Q1 represents the time of introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS
Quantum / Q4 2004.
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Figure 4.5.
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Figure 4.5. Trastuzumab sales per individual dying of breast cancer in Denmark, Finland, Norway and Sweden
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.

Figure 4.6.
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Figure 4.6. Trastuzumab sales per individual dying of breast cancer in the Czech Republic, Hungary and Poland
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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As can be seen, there are large differences in both the time and level of uptake across
Europe. Four years after introduction, several countries still have a large patient pop-
ulation not being treated. This represents a substantial loss of patient benefit. Aus-
tria, Spain and Switzerland are seen as leaders in uptake of trastuzumab and above
the European average. The Czech Republic, Hungary, the Netherlands, Norway, Po-
land and the UK are well below the European average.

4.2.2 Colorectal cancer

Until the end of the 1980s, colorectal cancer remained a therapeutic area in which
medical treatment had little or no effect. Developments in diagnostic and surgical
techniques were major contributors to outcome improvement. With the publication
of the adjuvant data on modulated 5-fluorouracil (5-FU)-based therapy in the late
1980s and mid 1990s, colorectal cancer rapidly became an area of focus for further
drug development. In the mid 1990s, both irinotecan and oxaliplatin became estab-
lished additive agents to modulated 5-FU, which was still the cornerstone of treat-
ment for both early and advanced colorectal cancer.

Recently, two new innovative drugs, bevacizumab and cetuximab, have also been ap-
proved for the treatment of advanced colorectal cancer, representing a new break-
through in the treatment of the disease.

Here we illustrate drug uptake in colorectal cancer through the sales of oxaliplatin
and irinotecan in the different markets (Figures 4.7-4.14).

4.2.2.1 Oxaliplatin uptake across Europe

Figure 4.7.  ————mrre
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Figure 4.7. Oxaliplatin sales per individual dying of colorectal cancer in France, Germany, Italy, Spain and the UK
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.8. Oxaliplatin sales per individual dying of colorectal cancer in Austria, Belgium, Greece, the Netherlands Figure 4.10. Oxaliplatin sales per individual dying of colorectal cancer in the Czech Republic and Poland (number of
and Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece [1999)]. Year 01 Q1 deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country.
represents the time of introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS Source IMS Health, IMS MIDAS Quantum / Q4 2004.
Quantum / Q4 2004.
4.2.2.2 Irinotecan uptake across Europe
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Figure 4.9. Oxaliplatin sales per individual dying of colorectal cancer in Sweden (number of deaths by year 2000). Figure 4.11. Irinotecan sales per individual dying of colorectal cancer in France, Germany, Italy, Spain and the UK
Year 0T QT represents the time of introduction and/or first sales in each respective country. Source IMS Health, (number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-

IMS MIDAS Quantum / Q4 2004.

tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.12. Irinotecan sales per individual dying of colorectal cancer in Austria, Belgium, Greece, Ireland, the Neth- Figure 4.14. Irinotecan sales per individual dying of colorectal cancer in the Czech Republic, Hungary and Poland
erlands and Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Year 01 (number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
Q1 represents the time of introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
Quantum / Q4 2004.
The data illustrate uptake in the advanced colorectal cancer market, as the adjuvant
Figure 4.13. i | indication of oxaliplgtin was not approved until 2004. A§ illustrated With trastuzu-
mab uptake, large differences between European countries are seen with respect to
Salns uptake (time as well as level) of both oxaliplatin and irinotecan. Belgium, Italy and
- - Switzerland are leaders in the uptake of both drugs in colorectal cancer. The Czech
SO e S S R Republic, Hungary, Poland and the UK are below the European average.
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e / 4.2.2.3 Capecitabine uptake across Europe
2000 ' - -
,."I 1 f Uiy . . .
J \ / [ e Modulated 5-FU has remained a corner stone of treatment for gastrointestinal ma-
18500 —— — L'., -- e e lignancies. All new drugs introduced to this market have been used in combination
S e i with or in relation to this agent. A major downside of intravenous 5-FU treatments
o — _.__'__..=--'£;= e has been the schedules that have been proven to be effective, which often require
W g - either frequent visits to an outpatient clinic or use of complicated devices for continu-
0 — = ous infusion.
—— e ——— Oral 5-FU (capecitabine) has now been introduced into the market, giving patients
e a cost-effective, home-based, convenient method of administration with full efficacy
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oGl G) o 01 GF 9% o4 o1 42 &9 e Of @ O3 o @ @@ O o4 retained and a similar or better toxicity profile compared with hospital-based intra-

[feas E e | venous administration schedules. It is indicated for both breast and colorectal cancer.
The uptake of capecitabine is presented below in Figure 4.15-4.18.s.

Figure 4.13. Irinotecan sales per individual dying of colorectal cancer in Denmark, Finland, Norway and Sweden
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.15. Capecitabine sales per individual dying of colorectal and breast cancer in France, Germany, Italy, Spain Figure 4.17. Capecitabine sales per individual dying of colorectal and breast cancer in Denmark, Finland, Norway
and the UK (number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in and Sweden (number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in
each respective country. Source IMS Health, IMS MIDAS Quantum / Q4 2004. each respective country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.16. Capecitabine sales per individual dying of colorectal and breast cancer in Austria, Belgium, Greece, Figure 4.18. Capecitabine sales per individual dying of colorectal and breast cancer in the Czech Republic, Hungary
Ireland, the Netherlands and Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece and Poland (number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in
[1999]). Year 01 Q1 represents the time of introduction and/or first sales in each respective country. Source IMS each respective country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.

Health, IMS MIDAS Quantum / Q4 2004.

As can be seen once again, there are major differences in the rate of uptake between different European countries. As
capecitabine is also indicated in breast cancer, differences in uptake can relate to use in both colorectal and breast cancer.
Austria, Finland and Switzerland are leaders in the uptake of capecitabine. Belgium, the Czech Republic, France, Germany,
Hungary and Poland are below the European average.
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4.2.3 Non-small-cell lung cancer

NSCLC has long been an area of therapeutic nihilism in many countries. It was
not until a decade ago, when platinum-based chemotherapy was shown to pro-
vide a clear benefit for patients with advanced disease, that the development of
modern chemotherapy in this area of oncology escalated. We now also have solid
clinical evidence that adjuvant chemotherapy will also give substantial benefit
in selected patients. Gemcitabine’s initial indication was in pancreatic cancer.
Within 3 years it was also indicated in NSCLC and then became a cornerstone
of combined chemotherapy (with either cisplatin or carboplatin) for NSCLC in
Europe. In some parts of Europe, the combination of platinum salts with vinor-
elbine has become standard. In order to illustrate this development, we show the
uptake in NSCLC of gemcitabine and vinorelbine.

There are also new therapeutic options in NSCLC, including EGFR-targeting
agents such as gefitinib and erlotinib and chemotherapy with pemetrexed. At
present it is too early to comment on the uptake of the most recently approved
drugs in NSCLC.

o T P i |

Figure 4.19. Gemcitabine sales per individual dying of lung cancer in France, Germany, Italy, Spain and the UK
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.20.
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Figure 4.20. Gemcitabine sales per individual dying of lung cancer in Austria, Belgium, Greece, Ireland, the Neth-
erlands and Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Year 01
Q1 represents the time of introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS
Quantum / Q4 2004.
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Figure 4.21. Gemcitabine sales per individual dying of lung cancer in Denmark, Finland, Norway and Sweden
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.22. Gemcitabine sales per individual dying of lung cancer in the Czech Republic, Hungary and Poland
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.23. Vinorelbine sales per individual dying of lung cancer in France, Germany, Italy, Spain and the UK
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.24. Vinorelbine sales per individual dying of lung cancer in Austria, Belgium, Greece, and Switzerland
(number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Year 01 Q1 represents the time of
introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.25. Vinorelbine sales per individual dying of lung cancer in Denmark, Finland, Norway and Sweden
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.26. Gemcitabine sales per individual dying of lung cancer in the Czech Republic, Hungary and Poland
(number of deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respec-
tive country. Source IMS Health, IMS MIDAS Quantum / Q4 2004.

The data show that Austria and Switzerland are leaders in the uptake of gemcit-
abine and vinorelbine. The Czech Republic, Greece, Hungary, Norway, Poland
and the UK are well below the European average.

4.2.4 Non-Hodgkin’s lymphoma

NHL represents another malignant disease in which major breakthroughs have
been seen. Rituximab has become an important treatment option and has, with
expanding indications, become a standard component in the treatment of NHL.
Figures 4.27-4.30 show rituximab sales throughout Europe.
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Figure 4.27.
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Figure 4.27. Rituximab sales per individual dying of NHL in France, Germany, Italy, Spain and the UK (number of
deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country.
Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.28. Rituximab sales per individual dying of NHL in Austria, Belgium, Greece, Ireland, the Netherlands and
Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Year 01 Q1 represents
the time of introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS Quantum /
Q4 2004.
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Figure 4.29. Rituximab sales per individual dying of NHL in Denmark, Finland, Norway and Sweden (number of
deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country.

Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.30. Rituximab sales per individual dying of NHL in the Czech Republic, Hungary and Poland (number of
deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country.

Source IMS Health, IMS MIDAS Quantum / Q4 2004.

As shown in Figure 4.28, Austria, Spain and Switzerland are leaders in the uptake of rituximab. Most other countries tend

to be just below or close to the European average.
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4.2.5 Bone pain/management of bone metastases

Figure 4.31 shows the sales of four bisphosphonates (clodronate, ibandronate, pa-
midronate and zoledronate) in 2004 as an illustration of the supportive care market.
The sales are presented per individual dying of cancer according to the respective
bisphosphonate.
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Figure 4.31. 2004 sales of clodronate, ibandronate, pamidronate and zoledronate per patient dying of cancer
(number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Source IMS Health, IMS MIDAS

Quantum / Q4 2004.

As can been seen from this figure, the use of bisphosphonates indicated for meta-
static bone disease varies across Europe. The uptake of newer drugs (such as
zoledronic acid) also varies across the countries studied. Austria, Belgium, Italy
and Switzerland are leaders in the overall uptake of bisphosphonates.

4.2.6 Imatinib

As a comparison to the main tumour types under consideration, we have in-
cluded imatinib sales for leukaemia in order to illustrate a drug that is consid-
ered to have had a rapid uptake in most markets. This drug is an example of a
case where the therapeutic agent was specifically developed to target preclinical
theories relating to the aetiology of CML. This very specific rationale for treat-
ment efficacy and the fact that CML represents a limited patient population with
a limited number of treating physicians seem to have facilitated a uniform and
rapid uptake on the European market in all European countries, as illustrated in
Figures 4.32-4.35.
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Figure 4.32. Imatinib sales per individual dying of CML in France, Germany, Italy, Spain and the UK (number of Figure 4.34. Imatinib sales per individual dying of CML in Denmark, Finland, Norway and Sweden (number of
deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country. deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country.
Source IMS Health, IMS MIDAS Quantum / Q4 2004. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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Figure 4.33. Imatinib sales per individual dying of CML in Austria, Belgium, Greece, Ireland, the Netherlands and
Switzerland (number of deaths by year to 2000, except for Belgium [1997] and Greece [1999]). Year 01 Q1 represents Figure 4.35. Imatinib sales per individual dying of CML in the Czech Republic, Hungary and Poland (number of
the time of introduction and/or first sales in each respective country. Source IMS Health, IMS MIDAS Quantum / deaths by year 2000). Year 01 Q1 represents the time of introduction and/or first sales in each respective country.
Q4 2004. Source IMS Health, IMS MIDAS Quantum / Q4 2004.
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4.3 Summary of uptake in Europe

NSCLC has long been an area of therapeutic nihilism in many countries. It was
not until a decade ago, when platinum-based chemotherapy was shown to pro-
vide a clear benefit for patients with advanced disease, that the development of
modern chemotherapy in this area of oncology escalated. We now also have solid
clinical evidence that adjuvant chemotherapy will also give substantial benefit
in selected patients. Gemcitabine’s initial indication was in pancreatic cancer.
Within 3 years it was also indicated in NSCLC and then became a cornerstone
of combined chemotherapy (with either cisplatin or carboplatin) for NSCLC in
Europe. In some parts of Europe, the combination of platinum salts with vinor-
elbine has become standard. In order to illustrate this development, we show the
uptake in NSCLC of gemcitabine and vinorelbine.

There are also new therapeutic options in NSCLC, including EGFR-targeting
agents such as gefitinib and erlotinib and chemotherapy with pemetrexed. At
present it is too early to comment on the uptake of the most recently approved
drugs in NSCLC.

Figure 4.36.
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5. CANCER RESEARCH AND DRUG DEVELOPMENT AND APPROVAL IN EUROPE

Summary

* The development of new innovative drug therapies for cancer depends on a combined effort by public and
private investment into cancer research. This includes (1) the discovery of new targets within cancer cells,
and in cells interacting with tumours, against which new innovative cancer therapies can be developed, (2)
the clinical ‘proof of concept’ of these new cancer drugs, essentially proving the theory that these drugs are
effective and do provide benefit, and (3) the clinical development and clinical trials process to prove efficacy
and effectiveness and provide comparisons with established treatments.

* This section highlights the research and development funding for cancer in Europe, examining the role of
both public and private sectors.

* €1.43 billion is spent on cancer research per year in Europe by public funding organisations, including chari-
ties and governments (50:50). The USA outspends Europe with regard to public funding of cancer research
by as much as sevenfold.

* It is estimated that the European pharmaceutical industry spends between €2.1 and €2.5 billion on cancer
research per year.

* Today approximately 15% of research expenditure by the pharmaceutical industry is spent on cancer
research. This is 2-4 times more than the proportion of cancer drug sales (3.5-7% of total drug sales) vis-a-vis
total pharmaceutical sales.

* From 1987 to 2004, 8.1% of all new drugs brought to the European market were cancer drugs (45 oncology
drugs out of a total of 555 new chemical entities). Currently the median time for approval of new cancer
drugs in Europe is 418 days.

5.1 Public funding for cancer research

The European Cancer Research Managers Forum has recently published the find-
ings of the first survey on cancer research funding across Europe (Figure 5.1).1
Supported by the European Commission (EC), the report provides details of

el e parenm 7 — Y 2 direct funding by nonjcor.nmeraal groups (ie charities), government bodies and
*'.-i"-“- e other European organisations.

- ’ This ‘direct’ spend includes salaries of researchers, laboratory equipment and any
[ T — consumables and/or other costs of research.
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Figure 4.36. Summary of innovative oncology drug uptake in Europe.

4.4 Conclusions

There are great variations both in the level of uptake 3-5 years after introduc-
tion and in the speed of uptake for all drugs included in these analyses except
imatinib. This highlights the inequality in access and how the ability of cancer
patients across Europe to access new cancer drugs depends on where they live.

There could be many factors influencing why uptake and speed of uptake varies
between these countries. The next section of this report overviews the invest-
ment by public and private sectors in researching new drugs and the process of
gaining marketing approval, before we look in more detail at some of the reasons
for the variability across Europe and inequality for patients. |
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Figure 5.1.

For the purposes of the survey, research funded by charities (organisations for
public benefit that rely on donations for financial support, eg Cancer Research
UK) was combined with that of private and not-for-profit organisations (those
whose securities are not offered to the public, eg Wellcome Trust). Funding by
a government agency was defined as an administrative unit of government, sup-
ported in whole or part by public funds, charged by another official body or agen-
cy to make reports, investigations or recommendations (eg Medical Research
Council or National Institutes of Health).

The survey found that, in total, absolute spending on cancer research in the fis-
cal year 2002/2003 by public funding organisations across Europe was €1.43 bil-
lion, with the EC contributing approximately €90 million over this period. EU
Member States accounted for 93% of total funding for cancer research. The EU
15 countries (France, Germany, Italy, Spain, the UK, Sweden, Finland, Denmark,
Austria, Belgium, the Netherlands, Luxembourg, Ireland, Portugal and Greece
[not including those countries that joined the EU on May 1, 2004]) accounted for
just over 50% of this spending.

The National Cancer Institute’s Common Scientific Outline is the only validated
tool that categorises expenditure according to the research domain. According
to those organisations that report their annual research spend according to these
research domains, the EU spends proportionally more on basic research and less
on clinical research than the USA.

The average spending per country was €44.3 million with a median of €3.9 mil-

lion; however, this varied greatly across Europe (Figure 5.2):

o 3 countries (UK, Germany and France) spent more than €100 million per year on
cancer research

* 9 countries (Italy, the Netherlands, Sweden, Belgium, Denmark, Norway, Spain,
Finland and Ireland) spent more than €10 million

« 10 countries spent less than €1 million

o of all the countries involved in this survey, only Bulgaria failed to report any
financial information and only Malta reported a zero spend.
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Figure 5.2.
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Figure 5.2. Direct cancer research spend by country, including the EC and
Trans-European Organisations (2002/2003).!

The highest per capita spending was found in Sweden and the UK with just over
€7 per capita, followed by approximately €5 per capita in Norway and Germany
(Figure 5.3). The average per capita spending on cancer research across the
entire EU (including the EC and Trans-European Organisations) was €2.56.
However, the spend of the EU 15 countries is €3.67 per capita compared with
spend in the USA of €17.63 per capita.

Figure 5.3.

Direct Cancer Research Spend per Capita
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Figure 5.3.. Direct cancer research spend per capita for all Member States
in the 2002/2003 survey, as well as the EU and the USA for comparison.!
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5.1.1 Distribution of cancer research funding between government
and the charitable sector

The survey identified 139 different sources of European cancer research funding
contributing to the total spend of €1.43 billion for the fiscal year 2002/2003.

Of these sources, 25 accounted for 80% of the total spend on research. Approxi-
mately half of public funding for cancer research in the EU (including the Euro-
pean Free Trade Association and Associate States) was provided by the charitable
sector.

« 65 major charities across 23 countries contributed around €667.3 million to can-
cer research; average spending for charities was €21.5 million (median spend of
€400,000; ranging between €0 and €232 million)

« 74 governmental sources of cancer research funding across 28 countries reported
a spend of €662.3 million in 2002/2003; average spending for government agen-
cies was €21.4 million (median spend of €1.9 million; ranging between €0 and
€226 million)

« 8 countries had no charitable organisational spend (Bulgaria, Estonia, Greece,
Latvia, Lithuania, Malta, Romania and Slovenia) and 3 countries had no govern-
mental spend (Bulgaria, Cyprus and Malta)

o 11 countries (Cyprus, Denmark, Hungary, Iceland, Israel, Italy, the Nether-
lands, Norway, Poland, Sweden and the UK) had a charitable spend on cancer
research greater than the government spend and 18 countries (Austria, Bel-
gium, Czech Republic, Estonia, Finland, France, Germany, Greece, Ireland,
Latvia, Lithuania, Luxembourg, Portugal, Romania, Slovak Republic, Slovenia,
Spain and Turkey) had a governmental spend on cancer research greater than
the charitable spend (Figure 5.4).

Figure 5.4.

Direct Cancer Research Spend by Organisation Type and Country
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5.2 Private/commercial funding for cancer research

The pharmaceutical industry accounts for the overwhelming majority of all pri-
vate commercial research funding. However, due to the lack of available data, the
exact contribution of commercial organisations other than the pharmaceutical
industry to cancer research funding cannot be determined. From 1987 to 2004,
45 oncology drugs out of a total of 555 new chemical entities (NCEs) [8.1%] en-
tered the European market. In this report, three different approaches have been
used to assess the spending in Europe on cancer research by private commercial
organisations.

« Considering the cost of developing a new drug (NCE) and the number of NCEs
entered into the European market. This gives an estimate of the private/for-profit
spending supporting the new drugs coming to the European market regardless of
where this money is spent.

o Estimating the total research and development (R&»D) expenditure by pharma-
ceutical companies in Europe on cancer research as a proportion of the total re-
search expenditure. This approach highlights research spending by the European
pharmaceutical industry regardless of whether this spending results in products
marketed beyond the EU.

« Utilising a worldwide survey of pharmaceutical expenditure according to the dis-
ease area (assuming that the share spent on cancer research is the same in Europe
as in the rest of the world).

5.2.1 Cost of an NCE

In 2002, the European Federation of Pharmaceutical Industries and Associations
highlighted the increasing costs of developing an NCE over time (Table 5.1).

Reference Cost of NCE (€ million)
1993 Office of Technology Assessment 307
1997 Myers and Howe 378
2001 DiMasi J., Tufts University - Centre for the Study of Drug Development 895

Table 5.1. Three estimates of the capitalised costs (in € million) of an NCE2.

In this approach to determining pharmaceutical industry funding for cancer re-
search, the total spending for each year was obtained by multiplying the number
of oncology NCEs by the cost of a single NCE that same year (Table 5.2).

Number of NCEs Cost per NCE (€) Total spending (€) Spending per year (€)
1990-1994 8 307,000,000 2,456,000,000 491,200,000
1995-1999 19 378,000,000 7,182,000,000 1,436,400,000
2000-2004 12 895,000,000 10,740,000,000 2,148,000,000

Figure 5.4. Direct cancer research spend by organisation type
and country 2002/2003

Table 5.2. Total spending of oncology NCEs in € between 1990 and 2004, with an interval of 5 years.
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Total R&D expenditure

This results in an estimate of approximately €24 billion as the total spending over
18 years (1987-2004) to develop new oncology drugs. This represents an aver-
age of €1.3 billion per year. Over the past 5 years, the estimated average annual
spending on cancer research by the pharmaceutical industry would be in the
magnitude of €2.1 billion.

5.2.2 Total R&D expenditure in the European pharmaceutical
industry

R&D investment by pharmaceutical companies in Europe has risen more than
sevenfold2,3 over the past 20 years and doubled over the past 10 years (to reach
€18,800 million in 2001 from €7800 million in 1990). Between 1987 and 2004,
8.1% of all the NCEs that entered the market have been oncology drugs. The
second method used to calculate pharmaceutical funding of cancer assumes that
this proportion of oncology NCEs to total NCEs is equivalent to that for cancer
research as a percentage of total R&D expenditure.

Total expenditure
in cancer per year

R&D expenditure in cancer (8.1%)

1990-1994 45,316,400,000 3,670,628,400 734,125,680
1995-1999 67,863,800,000 5,496,967,800 1,099,393,560
2000-2004 99,860,667,000 8,088,714,027 1,617,742,805

Table 5.3. R&D expenditure for cancer in Europe in €, 1990-2004.

This calculation estimates total R&D expenditure for cancer in 2002 at €1.6 bil-
lion (Table 5.3).

5.2.3 Pharmaceutical expenditure according to disease area

The 2004 Centre for Medicines Research International Ltd (CMR) Internation-
al R&D Factbook provides a comprehensive, up-to-date overview of emerging
trends in worldwide pharmaceutical R&D. Source data are derived exclusively
from primary sources that include all major pharmaceutical companies and
which account for some 80% of the industry’s global R&D spend.

In 2003, global pharmaceutical R&D expenditure reached US$50 billion world-
wide4 and oncology accounted for 15% of total R&D expenditure, or US$7.5 bil-
lion. Europe accounted for about 38% of total R&D expenditure in 2003. Thus,
approximately US$3 billion was spent on oncology research in Europe in 2003,
or €2.4 billion (an exchange rate of 1.2439 US$/€ has been used).* This estimate
of private funding into cancer research in Europe - €2.4 billion - is higher than
the two previous estimates.

5.2.4 Comparison of different methods of calculating private/
commercial funding for cancer research

Thus there are different estimates for private R&D spending:
* Based on cost of an NCE (2000-2004) €2.1 billion
» Based on total R&D expenditure in Europe

weighted by share of marketed oncology drugs (2003) €1.6 billion
« Total expenditure in cancer (2003) according to CMR €2.4 billion
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The estimates give a range of €1.6 to €2.4 billion being invested by the private/for-
profit pharmaceutical sector in cancer research. The estimate is probably rather
low since the share of research going into oncology has increased over time (it
has been noted that the share of cancer publications out of all health economic
publications has increased).

Estimating R&D expenditure based on the share for introduced oncology drugs
is also inaccurate since this reflects spending in previous periods. It is also im-
portant to realise the amount of time and cost needed to develop drugs in dif-
ferent therapeutic areas is not the same. Cancer drugs are more expensive to
develop and have higher attrition rates than other drugs, such as anti-infectives.
A share of 10-12% for cancer research is more accurate based on this trend of
increased investment in cancer research. This would then result in an estimate of
€2.1 to €2.5 billion being spent by the European pharmaceutical industry (based
on total R&D investment by the European pharmaceutical industry).

5.2.5 Comparison of pharmaceutical industry R&D expendi-
ture to sales

Global pharmaceutical sales reached US$466 billion in 2003.5 Based on data
from the CMR, oncology accounts for 7% of total global sales; ie US$33 billion in
2003. The same report states that Europe accounts for about 33% of total global
sales. This results in total European sales of oncology drugs of approximately
US$11 billion, or €8.8 billion. This estimate is higher than our previous (Table
2.4) estimates of sales of cancer drugs (€5050 million). There are several possible
reasons for this. It can occur when the definition of Europe is not the same. Our
estimate is also based on drug sales at public prices, which may explain lower
cancer drug sales as a proportion of all drug sales. Also, the definition of ‘an on-
cology drug’ may differ from our definition, including drugs that have significant
sales for other indications as well.

In 2003, companies indicated that they reinvest approximately 15% of their total
global sales in R&D (using the R&D expenditure to sales ratio and calculated as
a median of data supplied).’ This is almost double the percentage of new cancer
drugs vis-a-vis the total of NCEs introduced (8.1%) in the past 15 years, and is
2-4 times more than the proportion of cancer drug sales (5-8%) vis-a-vis total
pharmaceutical sales. This assessment would result in approximately €1 billion
being reinvested by the pharmaceutical industry into cancer drug research.

It is therefore possible to conclude that approximately 25% of total cancer drug
sales are being reinvested into cancer drug research. This is greater than indicated
by traditional measures of sales to R&D investment. Present cancer drug sales rep-
resent investment of years past while today’s investments will generate new drugs
for the future. It can be expected that the share of cancer drugs of total pharma-
ceutical sales will increase from 5-8% to 12-15%, thus reflecting the share of cancer
research in total private/for-profit pharmaceutical company research.

5.3 The process of approval of new cancer drugs in Europe

The introduction of new cancer drugs is dependent on public and private invest-
ment in R&D. The public arena is focused on basic research, while the major
investment in clinical R&D is made in the private pharmaceutical industry. But
investment in R&D is not enough to get new drugs to patients. There is a com-
plicated and time-consuming regulatory process to establish safety, efficacy and
quality before a new drug can get a market authorisation or licence. >>>
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Forty-five new cancer drugs were introduced between 1987 and 2004, and 39 of Scientific | Total | Administrative

EU CP Active

Clock-stop | Administrative

these were introduced between 1990 and 2004. Trade name | Generic name time : : time time time of total
approval (days) time (days) time (days) (days) (days) time (%)
Currently, oncology .d.rugs can be authorised in the EU via two different routes. Fareston Toremifene Oct 240 50 138 192 330 42
The Mutual Recognition Procedure can be used for all oncology drugs except 1995
biotech products. The Centralised Procedure (CP) can be used for all 1nn(.)vat{ve Taxotere Docetael Nov 1995 100 93 120 289 409 29
oncology drugs and has to be used for products manufactured by certain bio-
technological processes. Beginning in November 2005, all new oncology drugs Caelv Dosorubicin Feb 229 150 129 408 537 24
will have to be authorised via the CP and thus will be reviewed by the CHMP Y 1996
(Committee for Medicinal Products for Human Use), formerly known as the _
CPMP (Committee of Proprietary Medicinal Products). Hycamtin Topotecan Nov 1996 154 28 116 185 301 39
Mabthera Rituximab 1Jg;‘8 179 132 125 313 438 29
5.3.1 Regulatory approval time lines , Jan
Temodal Temozolomide 1999 203 60 96 265 361 27
In the EU, 20 anticancer agents have been authorised via the CP since its imple- . Apr
mentation in 1995. The time for regulatory approval of these 20 cancer drugs is Beromun Tasonermin 1999 188 204 145 391 >36 27
shown in Table 5.4. Jul
Paxene Paclitaxel 1999 179 251 173 432 605 29
In this table: Jul
Myocet Doxorubicin 2000 167 91 92 257 349 26
« ‘Active time’ is the time needed for scientific evaluation by the CPMP and ‘clock- _
stop time’ is the time needed by the applicant to answer the objections raised by Herceptin Trastuzumab | Aug2000 | 147 305 95 454 549 17
the authorities as given in the annual reports of the European Agency for the Feb
Evaluation of Medicinal Products (EMEA). Xeloda Capecitabine 2007 201 159 106 364 470 23
« ‘Scientific time’ is the time needed for scientific evaluation by the CPMP plus Targretin Bexarotene | Mar2001 | 197 159 133 335 468 28
the time needed by the applicant for answering the authorities’ objections (calcu- Jul
lated as the interval between the start of the procedure and the CPMP opinion; MabCampath | Alemtuzumab 5001 203 142 99 349 448 22
theoretically, the sum of the active time and clock-stop time. Yet these times do ot
not always add up exactly to the total review times due to apparently different ap- Foscan Temoporfin 2001 215 238 119 6157 734 16
proximations used in the different sources. Where discrepancies across reports ——
were noted, the time intervals were manually recalculated). Glivec® r\r/]lqeiillr;lte Nov 2001 | 119 0 104 121 225 46
o ‘Administrative time’ is the time needed for translation, approval of the nation- Trisenox S;Ziﬁz Mar 2002 | 180 51 138 233 371 37
al product information and publication of the EC decision. According to current :
EU legislation, the administrative time is foreseen to be 90 days. The administra- Zevalin 'brt'itﬂ)r(zsargab 2J§84 153 28 113 185 298 38
tive time was calculated as the interval between the CPMP opinion and the date
of decision of the EC as given in the annual reports of the EMEA. Faslodex* Fulvestrant Mar 2004 | 212 57 111 269 380 29
o ‘Total time’ is the time needed for the overall duration of the marketing au- Velcade® Bortezomib ;884 175 155 9% 331 427 22
thorisation procedure and was calculated as the interval between the start of the
procedure and the date of decision of the EC as given in the annual reports of the Erbitux’ Cetuximab 2J(1)184 214 33 97 247 344 28
EMEA, ie the sum of the scientific time and the administrative time.
Mean 182 119 117 312 429 29
Median 184 113 115 301 418 28

Table 5.4. Timelines for regulatory approval of cancer drugs. Adapted from®

The median time for regulatory approval of cancer drugs is 418 days. The mean time is 429 days, with a variation from 225
to 734 days. Regulatory time approval has been reduced during the past decade. However, there seem to be opportunities
to further reduce the administrative time, which according to the EU legislation is foreseen to be 90 days but is, on average,
117 days (range 92-173).
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5.3.1.1 Exceptional circumstances

The current EU drug law (Commission Directive 2003/63/EC) enables marketing
authorisation to be granted based on a reduced development programme (eg only
based on Phase II studies) under so-called ‘exceptional circumstances’. These
exceptional circumstances include development for use in a rare condition (eg
orphan drug status) or where comprehensive information cannot be provided in
the knowledge base currently available or when it would be unethical to collect
further data.

In 2000, the EU implemented Orphan Drug legislation, the purpose of which is
to facilitate development of drugs for treatment of less frequent cancers such as
gliomas, renal-cell cancer or certain haematological tumours. Two out of the 20
investigated oncology drugs have been granted orphan drug status before the
initiation of their marketing authorisation procedure (imatinib and arsenic tri-
oxide).

The CPMP Note for Guidance on Anticancer Medicinal Products further ex-
plains how to use these provisions in order to facilitate the development of oncol-
ogy drugs. According to this guideline, a marketing authorisation application
can be based on data from uncontrolled clinical trials when there is no approved
treatment available and an investigational drug shows outstanding anticancer
activity. Additionally, this guideline endorses the use of tumour response as a
surrogate end point, if it is justified to predict clinical benefit. Although this
anticancer guideline provides no information for development of non-cytotoxic
agents, it has been used for the assessment of a number of these agents.

Of the 10 oncology drugs authorised since the beginning of 2001, 6 (60%) were
authorised under exceptional circumstances (only 1 had been authorised in this
manner by the CP since its inception in 1995 prior to this date). Based on addi-
tional clinical data submitted by the applicant, docetaxel has meanwhile received
full approval. As the other drugs have only been authorised during the past 3
years they are still regarded to be authorised under exceptional circumstances
and have to fulfil post-marketing obligations in order to achieve full approval
status. These include alemtuzumab, temoporfin, imatinib, arsenic trioxide, ibri-
tumomab and bortezomib.

5.3.1.2 Accelerated evaluation

Overall, it turns out that the exceptional circumstances provision has been fre-
quently used over the past 3 years to facilitate the marketing authorisation of
innovative oncology drugs in the EU. However, only one of the investigated
oncology drugs has been authorised using an accelerated evaluation procedure
- imatinib.

In 1996, the EMEA provided the first guidance on an accelerated evaluation of
products. This guidance gives a scientific review time of 120 days instead of the
standard 210 days for drugs that meet the following three cumulative criteria:

« indicated for treatment of a heavily disabling or life-threatening disease
« absence of an appropriate alternative therapeutic approach
« anticipation of exceptionally high therapeutic benefit.

As a consequence of the accelerated evaluation, imatinib has the shortest total
time for the EU marketing authorisation procedure (225 days) among all inves-
tigated oncology drugs.
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5.4 Conclusions

Significant investment is being made in cancer research. From a public-funding
perspective, the EU lags behind the USA. The pharmaceutical industry priori-
tises approximately 15% of its research expenditure towards this particular area.
Between 1987 and 2004, 45 new oncology drugs were brought to the market.
Regulatory time approval has been reduced over the past decade, although the
administrative time (for translation and approval of the national product infor-
mation and publication of the approval decision) remains longer than the target
90 days.

Following market authorisation there is also a time delay for the drugs to be
available to patients due to time needed to obtain price approval and public reim-
bursement in some countries. These time delays vary from country to country.
The following section of this report looks at the influence of economic factors,
the role of economic evaluations, health technology assessments and budgetary
limitations on patient access to new innovative cancer drugs. |
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It can be argued that no obstacle poses more of threat to the optimal uptake of
new drugs than the issue of budgetary limitations. Though cancer drugs ac-
count for less than 10% of the total healthcare expenditure for cancer (and ap-
proximately 3.5-7% all drug costs), they are easily identified. In efforts to manage
healthcare or hospital and drug costs, healthcare policy-makers and decision-
makers may seek to delay or restrict access to these new innovative drugs. Such
actions have very real impact on survival rates of patients.

6.1 The challenge of funding new drugs in a hospital setting

With most cancer drugs being used in hospitals, the problem of adapting health-
care budgets in general, and hospital budgets in particular, for the introduction
of new drug therapies is a very real and much-discussed issue. Hospital budg-
ets are more rigid than financing of ambulatory care and it is necessary to plan
several years in advance in order to make budgetary space for new treatment
alternatives. Therefore, the ability of patients to access cancer drugs is highly
dependent on the allocation of appropriate and adequate funding or financial
resources within the healthcare systems. >>>
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In some cases, hospital-administered drugs are paid for through the financing of
inpatient care on a per diem basis through the hospital budget (based on per day
of hospital stay), or through a Diagnosis Related Groups (DRG) system, where
budget is allocated for hospitalisation costs based on a classification of patients in
different disease categories. Payments based on fixed per diem or DRG systems
are problematic unless there is budget flexibility to increase the amount of budget
available when new drug therapies come to market.

Another issue for hospital budgets is the persistence of what has been called
‘budget silos’, which prevent the allocation of money from one budget to another
(at least in the short term).! The introduction of a new drug therapy into the
hospital may increase hospital costs but produce tangible benefits to patients, as
well as resulting in savings in ambulatory care or social insurance payments. If
payments to hospitals from governments, health authorities or healthcare trusts
are not flexible, the introduction of new drug therapies can be delayed, as there is
no budget to pay for new treatments even if they are cost-effective.

In addition to the challenges in funding new cancer therapies in a hospital set-
ting, certain systemic barriers also exist, further inhibiting patient access. For
example, capecitabine, an oral version of 5-fluorouracil, is available to cancer
patients undergoing treatment for colorectal or breast cancer and offers an effica-
cious, more cost-effective and convenient way to take their treatment. Yet some
healthcare systems such as Germany (and the USA) provide payment incentives
for physicians to use an intravenous administration instead. In the UK, hospi-
tals would lose revenue by shifting from intravenous administration (which is
counted as an ‘inpatient stay’, a factor in determining overall hospital funding)
to an oral therapy. Such situations, which provide economic or structural incen-
tives to use a form of therapy that is neither the most cost-effective nor the most
beneficial to patients, beg further scrutiny.

Therefore, this very significant and current issue of adapting healthcare, and es-
pecially hospital, budgets to the introduction of new cancer drug therapies must
be immediately addressed if the issue of inequitable patient access to cancer
drugs is to be resolved.

6.1.1 How can new drug therapies be funded?

There are a number of ways in which different countries have attempted to ad-
dress some of the issues of drug funding.

In some countries (such as France and Germany), separate lists of innovative
drugs exist. These may include special funding for the drugs to be accessed out-
side of the hospital systems or enables hospitals to apply for new cancer drugs
placed on the list, allowing them to switch to innovative drugs within the restric-
tions of their hospital budgets.

In other countries (such as Denmark), there are special initiatives to make budg-
ets available for new medicines, such as the recent decision to allocate 200 mil-
lion DKK for new cancer drugs.

In addition, in some countries (such as France, Denmark and the UK) national
cancer plans that emphasise the need for access to new cancer drug therapies
have been put in place.
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However, in order to facilitate faster patient access to new cancer medicines, we
may need to think more broadly.

Can a policy of separate funding for new cancer drugs be introduced on a wider
scale?

Can access to separate funding be combined with the collection of relevant data
in the market place to help further define the optimal number of patients who
could benefit from the treatment?

As indications for use of new cancer drugs change over time as more evidence is
gathered, can a separate funding mechanism be established to cover the cost for
new cancer drugs during their first 3 years on the market while data on ‘real life’
use is gathered?

Itisimportant to distinguish between regulatory decisions regarding (1) the avail-
ability of the drug in the national market, (2) the reimbursement of a new drug
therapy and (3) health technology assessments (HTAs) by government agencies.
As previously highlighted, EU guidance indicates that a new drug therapy should
be available in the Member States within 180 days of approval. Following the
granting of the EU licence, it should not be necessary to undertake another safety
and efficacy appraisal of the new drug in order to make reimbursement decisions.
The national decision is whether the drug should or should not be reimbursed
and available through the national healthcare system. As we explain later in
this section, the requirement for HTAs within this reimbursement process differs
from one country to another.

6.1.2 Reimbursement at a national level

Some countries (for example Belgium, the Netherlands and Sweden) have for-
mal mechanisms for making national reimbursement decisions, while in others
(mainly the UK and Germany) no specific decisions have to be made before a
doctor can prescribe the drug under the reimbursement system. For countries
with formal decision processes, part of the reimbursement decision includes a
discussion of the price and often the expected sales.

The only two countries in Europe that lack overt restrictions on pricing are Ger-
many and the UK. This does not, however, mean that the authorities in these two
countries do not intervene in issues of drug costs. In the UK, the Pharmaceutical
Price Regulation Scheme of the Department of Health controls company profits
and can ask for price cuts and paybacks from companies. In Germany, there are
also reimbursement restrictions in place as physicians bear a greater responsibil-
ity for the use of drugs and accountability for how a specific drug will be used
against their own office budget.

In some countries, it is not necessary to apply for reimbursement if the drug is
used only for hospital inpatients. The rationale for this is that drug costs are
part of the overall hospital costs and the hospital pays for the drug costs from
its budget that takes into consideration the number and type of patients treated.
In these situations it is the hospital that makes decisions regarding availability
of new cancer drugs. If drugs used in hospitals are financed outside the regu-
lar hospital budget system, administrative rules and regulations for price and
volume may apply. Since new cancer drugs may be used in the hospital setting
initially but later transferred to ambulatory use, it is sometimes unclear how they
should be handled in the reimbursement process. >>>
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In France, Italy and Spain, health economic evidence is used for the assessment Maximum time delay Minimum time delay

Combined between approval and between approval and

of new drugs for price and reimbursement decisions. However, budget impact is

No. of Average time delay between
products approval and market access

market access

market access

probably a more relevant factor when hospitals are making decisions regarding Austria 69 82 994 0
availability of new cancer drugs in their own facilities. Belgium S 435 1094 28
In Belgium, Finland, the Netherlands, Norway, Portugal and Sweden there is a Cyprus _ 6 130 250 0
formalised decision-making process where economic evaluation and the issue of Czech Republic 62 389 1461 31
cost-effectiveness play an important (though not mandatory) role. For Denmark Denmark 61 >4 1084 0
and Switzerland the role of economic evaluation and cost-effectiveness is less Estonia Al 131 958 0
evident. Finland 76 226 1293 0
France 55 431 1393 58
Germany 82 0 0 0
6.1.3 Impact of reimbursement decisions on speed of drug Greece 73 427 1039 39
availability Hungary 20 214 548 76
Ireland 69 170 1372 0
In the 1980s and 1990s, discussions regarding access to new drugs focused on Italy 66 345 1049 26
the time lag between application and granting of marketing authorisation. This Netherlands 58 259 1201 56
delay was identified as the first barrier for patient access to new medicines. Ad- Norway 31 302 1071 20
d}tipnal barrigrs have since been identiﬁfzd in thc? form of country-specific nego- Poland 106 2190 2190 2190
tiations for price approval and the granting of reimbursement. Portugal ol 361 1524 0
The European Federation of Pharmaceutical Industries and Associations (EF- Slov§k|a 40 453 214 El
PIA) approached IMS to prepare a database to be used to analyse delays in mar- Spain o4 327 1382 0
ket access for pharmaceutical drugs in Europe. The database measures total time sweden 68 122 173 0
delays from marketing authorisation of a new drug to its availability to a patient Switzerland 42 159 676 26
in Europe and is updated every 6 months. It records the average delay between UK 86 0 0 0
marketing authorisation and availability of all new active substances (not just USA 100 0 0 0

cancer drugs) for each country, as well as the rate of availability (measured by
the numbers of approved products available to patients under normal reimburse-
ment conditions). Delays due to launch delays are not included. As previously
noted, within the EU there is a timeline of 180 days in which new drugs are sup-
posed to be available on the national markets following EU approval.

For each country, all products with an identified first marketing authorisation
date during the study period of June 2000-2004 have been included. Products in-
cluded in the calculation are those for which the appropriate pricing, reimburse-
ment and/or publication dates have been identified. If pricing, reimbursement
and/or publication dates are not available, products have been excluded. This
includes products awaiting a pricing or reimbursement decision and those for
which data have not been found.

The database covers 23 countries and the results for the latest update are shown
in Table 6.1.

Table 6.1. Average time delay between marketing authorisation and effective market access - all products

(marketing authorisation 30 June 2000 to 30 June 2004). Status 31 December 2004.2

We can see that in Germany (and the USA) there is no reimbursement delay. The
figure given for the UK is misleading, as we know that there are significant delays
in reimbursement and availability of new drugs due to the impact of National
Institute for Health and Clinical Excellence (NICE) reviews. France, Italy and
Spain have a delay of approximately 1 year due to the time it takes for the formal
reimbursement decision. This is significantly longer than the 180 days stipulated
by EU regulation. For Poland, the true delay could not be calculated as no new
innovative products have been reimbursed for almost 7 years.

It should also be noted that this measure of patient delay, while applicable to
cancer drugs, is not exactly the same. The formal reimbursement process for
cancer drugs is not applicable to all countries in the report. In Germany and the
Netherlands, for example, cancer drugs used in hospitals are immediately avail-
able once the marketing authorisation is granted. Still, the decisive factor for the
ability of patients to access new innovative cancer drugs is the availability and
allocation of budget within the hospital sector.

Therefore, there are clear opportunities for procedural improvements with re-
gards to access to cancer drug therapies to potentially address some of the cur-
rent imbalance. These include:

o expediting the review time for the marketing authorisation of new innovative
cancer drugs through the Centralised Procedure (Switzerland has been identified
as a leader in terms of patient access to cancer drugs and given their status as a
non-member of the EU, they follow their own national approval process). >>>
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« ensuring that, once a cancer drug has obtained its EU marketing authorisation, it
is then available at the national level within 180 days without further delays due
to price and reimbursement negotiations and additional restrictions

« ensuring that any economic evaluation/HTA regarding a new cancer drug is done
expeditiously to facilitate (as opposed to delay) patient access (Austria, Spain
and Switzerland have all been identified as leaders in this report: three countries
where there is no formal economic evaluation implemented)

« ensuring that appropriate and adequate funding for new innovative cancer drugs
is included in healthcare system and hospital budgets preferably on a proactive
and not retrospective basis.

6.2 Some policy issues in the allocation of resources for new
drugs

The inequities in access to cancer drugs should be debated and efforts must be
made to eliminate, or at the very least reduce, these imbalances. The EFPIA
survey was recently quoted in relation to the decision by the Greek authorities to
extend reimbursement to another 1000 drug therapies in Greece.

When considering whether or not to grant reimbursement or allocate budget-
ary resources for a new drug or other treatment, one issue that is arising is the
uncertainty regarding long-term consequences of the use of new drug therapies.
Currently, clinical trial data are used to evaluate the use of the new drug therapy
and extrapolate its use in the long term. Payers do express uncertainty, however,
regarding the ‘real life’ use and the future potential of these new drugs before
they have been introduced in the market.

One option being explored with regards to uptake of new drugs (there is no spe-
cific example to date regarding cancer drugs) has been the concept of ‘risk shar-
ing’ between the company and the payer. This concept could perhaps be extend-
ed to new cancer drugs by the establishment of joint responsibility between the
manufacturer and the payer. Here the provision of additional effectiveness docu-
mentation in different indications would be done by the manufacturer (when
additional indications are granted by the European Agency for the Evaluation
of Medicinal Products) in exchange for appropriate budgetary allocation by the
payer to make the drug available to patients in the new indications.

While HTA and economic evaluations are helpful to assess the value of new drug
therapies in relation to their costs, the allocation of appropriate budgetary re-
sources is a real issue. Costs of new drugs are concentrated in the budgets for
medicines in hospitals and ambulatory care settings. Patients will not have ac-
cess to new medicines and experience the benefits of these new innovative cancer
medicines unless budgets are made available, as very few patients can pay for new
cancer medicines by themselves.

Cost-effectiveness is one factor used for decisions on reimbursement in some
countries. However, only a few countries require a full economic evaluation
to support the decision for reimbursement. Table 6.2 indicates how economic
evaluations influence reimbursement decisions in different countries. Clearly
economic evaluations are country specific due to country-specific costs.” It is
also clear that different government agencies can use economic evaluations for
different policy decisions.

In Sweden, for example, the pharmaceutical benefits board uses economic evalu-
ations as one piece of information for reimbursement.
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decisions, the HTA agency uses them as part of technology assessments and the
National Board of Health and Welfare (Socialstyrelsen) uses them for treatment
guidelines.

The table shows that it is not easy to quantify the influence of economic evalua-
tions. The main conclusion is that economic evaluations are used differently in
different healthcare systems. There is no clear and consistent pattern of develop-
ment, though many countries have introduced them into health policy.

| France
Institutional requirements of
economic evaluation studies (eg
NICE, commissions and other [+] § [+] [+] [+] [+] [+] [+]
expert groups)
The existence and design of :
positive/negative lists [+] [+] [+] [+] [+] v ] [l
Nc[;]so [+]
Influence of economic manv. in Extent of [+]
evaluation studies on health facey'of /1 [+] /1 [/ influence Y ~ More
policy process existence n;ziﬁg:fégy indirectly
of GEM
Use of economic evaluation [+] Stress
studies for old products/patent ison Not at all
products and innovative vl [+] innovative 4 ] - less ] vl
products products
[+] g
e otecononic, | Sude uence | 1 3 . | s
and reimbursement ofpdru sg/ c?)ntract 1 is through Studies are Studies are Little Studies are | Studies are
A A 8 h NICE supporting supporting supporting | supporting
medical devices with uidance
industry 8
Influence of economic [+]
evaluation studies on Impact of
prescription patterns and vl v guidance is [+] [+] [+] [+]
treatment guidelines uncertain
Key players in decision making [+] [+] [+] [+] [+] [+] [+] [+]
Distribution of knowledge L[;s]s
studies of economic
evaluation studies at different vl [+] kr;?\[/(‘;l\ig‘?e 4 [+] [+] [+] vl
levels of decision making levels
Exi f |
xistence OH%_'oAvernmenta [+] [+] [+] [ [+] [+] [+] [+]
Influence of economic
evaluations for health
oraTammes (og dicease 1 [ fl ) I [ " ]
management programmes)
Informal and formal [+]
requirements and guidelines Formal . [+]
for economic evaluation vl [+] NICE [+] [ Informal ] [+]
studies at present and in future guidelines

Table 6.2. Influence and use of economic evaluation studies in decision making in different European countries.

Adapted from?
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6.3 The role of health technology assessments

Cost-effectiveness information is an important part of HTA reports published by
HTA agencies. The evaluation involves the study of the medical, social, ethical
and economic implications of the development, distribution and use of health
technology, classified as prevention, rehabilitation, vaccines, pharmaceutical
drugs and devices, medical and surgical procedures.

Reports produced by HTA agencies supporting decision-making in healthcare
aim at improving the quality and cost-effectiveness of the use of health tech-
nologies. They are intended for those who make choices regarding healthcare
options (including professional caregivers, healthcare administrators, planners
and health policy-makers). Therefore, HTA assessments can be expected to have
a strong influence on market access.

In many cases there is also a direct link between the assessment by the HTA
agency and funding for the technology appraised. For example, in the UK there
is a direct link between the issuance of a positive guidance on a new drug therapy
by NICE and budget allocated for the reimbursement of this new drug therapy by
the National Health Service (NHS).

We have performed a review of three databases containing HTA information to
answer a number of questions.

o What is the role of HTAs regarding assessments of new cancer drugs?

» What has been the level of development of HTAs by HTA agencies in different
countries?

« How many economic evaluations related to cancer has been published between
1990 and 2004, and has the number of these reports increased over time?

o Which countries prepare these reports?

» How many of these reports focus on breast cancet, colorectal cancer, non-Hodg-
kin’s lymphoma (NHL) and non-small-cell lung cancer (NSCLC)?

To address these questions, we undertook a search of three databases contain-
ing HTA information: the HTA database and the Health Economic Evaluation
Database (HEED) [both from 1990 to 2004] and the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR) database (from 1998 to
2004)).

6.3.1 The health technology assessment database

The HTA database, created in 1998, is produced in collaboration with the In-
ternational Network of Agencies for Health Technology Assessment (INAHTA)
Secretariat, based at the Swedish Council on Technology Assessment in Health
Care (SBU) in Sweden. The INAHTA was established in 1993 to promote coop-
eration and information sharing between the many organisations throughout the
world assessing healthcare technology. The database, which is updated every 6
months, contains records of ongoing projects being conducted by members of the
INAHTA as well as publications reporting completed technology assessments
carried out by INAHTA members and other HTA organisations. The abstracts
in the database are descriptive and give information about publication year, HTA
organisation, country and, sometimes, study purpose and type of intervention.
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All records in the HTA database consist of publications and projects from nation-
ally funded HTA organisations (Appendix C). In the period 1990-2004, the HTA
database covered 58 HTA agencies in 21 countries (Australia, Austria, Belgium,
Canada, Chile, Cuba, Denmark, Finland, France, Germany, Hungary, Israel, Ma-
laysia, the Netherlands, New Zealand, Norway, Spain, Sweden, Switzerland, the
UK and the USA). Canada, the USA and the UK account for almost half (47%)
of all agencies included in the HTA database. Overall, 31 (53%) of the agencies
are situated in Europe. The Netherlands, Spain and the UK account for 55% of
all the agencies in Europe and the UK alone accounts for seven (26%) of the Eu-
ropean HTA organisations.

A total of 3933 HTA reports were published in the period 1990-2004, of which
71% were published from 2000-2004. A peak was reached in 2002, where 661
HTA reports were identified but the number of reports in 2003 and 2004 is some-
what lower. The factors behind the decline in the number of reports published
after 2002 are difficult to assess but may reflect a change in the number and type
of studies undertaken by the agencies (ie fewer but more comprehensive studies).
Figure 6.1 and Table 6.3 show the number of HTA reports (1990-2004) specifi-
cally on cancer. A total of 496 HTA reports on cancer were identified, of which
77% were published in the period 2000-2004, again with a peak (of 99 reports)
in 2002.

It should be remembered that the published HTA reports do not represent all
HTA studies undertaken in the healthcare systems in different countries. Pro-
viders and drug formulary committees undertake more or less ambitious studies
or ask the companies providing technologies or drugs to do such studies for them
as a basis for a decision.

Figure 6.1.

Figure 6.1. Number of HTA reports regarding cancer between 1990 and 2004.

The proportion of all HTA reports focusing on cancer has increased slightly over
the past 15 years, from 8% (14/181) in 1990-1994 to 11% (102/956) in 1995-1999
and 14% (380/2796) in 2000-2004.
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1990 2 9
1991 0 27
1992 1 1 2 3 36
1993 1 1 3 55
1994 1 1 6 54
1995 2 2 11 87
1996 2 5 1 8 16 162
1997 1 2 3 19 187
1998 2 3 1 6 26 207
1999 5 2 2 1 10 30 313
2000 4 11 2 2 19 54 479
2001 9 10 4 3 26 76 560
2002 11 22 6 6 45 99 661
2003 7 9 3 1 20 79 569
2004 4 18 3 2 27 72 527
1990-2004 45 88 23 15 171 496 3933

Table 6.3. HTA reports in the HTA database on specific cancers and year of publication.

There were 171 HTA reports on the 4 selected cancers (breast cancer, colorectal cancer, NSCLC and NHL) representing 34%
of all cancer HTAs in the period 1990-2004. Of the 496 cancer HTAs found, 18% focused on breast cancer, 9% on colorectal
cancer, 5% on NSCLC and 3% on NHL.Table 6.4 illustrates the distribution of reports by the country in which the HTA was
located. Fifty-four percent of all the HTA reports were produced in Europe. The UK accounted for 36% of all the reports.

| 1 Colorectal 3.NSCLC 4. NHL
26 41 16 10 93

Europe

Austria

Belgium

Czech Republic

Denmark

Finland

France

Germany

—lwin]|—

Greece

Hungary

Ireland

Italy

Netherlands

Norway

Poland

Portugal

Spain

1

6

8

Sweden

2

5

7

Switzerland

UK
Rest of the world

18
19

24
47

(o]

61
78

Australia

3

2

6

Canada

6

10

20

USA

10

33

Wwl=|=|u

50

New Zealand

All countries

45

2
88

23

2
171

Table 6.4. HTA reports in the HTA database on specific cancer diseases and country where the HTA report originates.
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Interestingly, despite the amount of HTA activity in the UK, the ability of cancer
patients to access new innovative cancer drugs in the UK lags behind other coun-
tries, as shown in this report.

6.3.2 The Health Economic Evaluation Database

The HEED has been developed as a joint initiative between the Office of Health
Economics and the International Federation of Pharmaceutical Manufacturers’
Associations. It contains information on cost-effectiveness studies and economic
evaluations of medicines and other treatments and medical interventions.'

Figure 6.2 presents the number of studies in the HEED related to cancer. In to-
tal, 2873 cancer studies were identified in the period (11% of all the studies), with
a peak in 1997. The decline in the number of published studies started in 1997,
several years before the decline in the number of published HTA reports. It is dif-
ficult to say if the decline in the number of studies in recent years reflects a decline
in the number of studies undertaken or just a decline in the number of studies
published. One problem with publication is the long time lag from completion of
a study until publication. It may, therefore, be that sponsors of studies have found
other ways of making the results available (such as the ISPOR conference meetings
discussed in Section 6.3.3).

Figure 6.2.

Figure 6.2. Studies included in the HEED related to cancer published between
1990 and 2004.

The percentage of all studies in the HEED focusing on cancer has increased over
the past 15 years from 9% in 1990-1994 to 12% in 1995-1999 and 2000-2004.

Table 6.5 demonstrates that studies relating to breast cancer, colorectal cancer,
NSCLC and NHL account for approximately 35% of all studies on cancer. Of the
specific cancer studies, the largest number were related to breast cancer (17%).
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1990 3 0 2 0 1 2 3 65 imply that these studies are used as a basis for decision-making in the UK, only that

1991 3 4 0 1 3 1 50 studies are using UK costs in their own studies. The high number of studies for the

1992 0 12 5 0 8 1 26 80 USA and UK may correlate more with the high number of health economists in

1993 5 12 0 5 3 28 102 these countries than the actual use of such studies for regulatory and management

1994 10 26 15 4 11 12 78 143 decisions. This is because health economists prefer to include their own country as

1995 22 57 22 4 18 32 155 260 at least one of the countries in the study where the technology is applied.

1996 18 52 34 2 19 21 146 267

1997 19 56 34 6 28 32 175 337

1232 - = = : - - - igz 6.3.3 The International Society for Pharmacoeconomics and
Outcomes Research

2000 29 40 20 3 11 16 119 266

2001 13 36 12 4 13 15 93 250 . . . .

2002 12 6 e 2 e 5 57 5 ISPOR represents healthcare researchers and practitioners (including pharmacists,

2003 2 21 2 7 = 0 7 58 physicians, economists, nurses and researchers from academi.a, the pharmaceutical

2004 . ) 5 2 2 7 38 99 industry, government, managed care, health research organisations and purchas-
ers of healthcare). ISPOR promotes the science of pharmacoeconomics and health-

1990-2004 205 481 259 51 203 218 1417 2873

outcomes research.

The mission of ISPOR is to translate pharmacoeconomics and outcomes research
Table 6.5. Economic evaluations in the HEED on specific cancers by year of publication. into practice to ensure that society allocates healthcare resources wisely, fairly and
efficiently. ISPOR meetings began in 1998 and take place twice a year split between
Europe and the USA. The first Asia-Pacific conference was held in Japan in 2003.

Table 6.6 shows the distribution of economic evaluations in the HEED among different countries (as one study can be appli- The research papers presented at these meetings (covering 1998-2004) are collated
cable to more than one country, there is a difference in total number of studies between Table 6.5 and Table 6.6). in the ISPOR Research Digest electronic database.
T Colorectal | Breast | NSCiC | NHL | Leukaemia | Prostate | Allcancers | From 1998-2004, 4684 abstracts are available. Figure 6.3 llustrates that the number
Europe 71 193 110 19 89 o4 546 of ISPOR abstracts related to cancer has increased in the period 1998-2004 from 14
Austria ! 0 0 0 0 0 ! in 1998 to 93 presented in 2004.
Belgium 1 2 3 0 1 0 7
Czech Republic 0 0 0 0 1 0 1 g
Denmark 2 2 1 0 0 2 7 Figure 6.2.
Finland 0 5 1 1 2 0 9
France 3 18 9 2 13 4 49
Germany 9 10 12 4 9 1 45 £
Greece 1 1 2 1 1 1 7
Hungary 0 0 0 0 0 0 0
Ireland 0 0 0 0 0 0 0
Italy 8 23 17 2 13 8 71
Luxembourg 0 0 0 0 0 0 0
Netherlands 7 28 15 3 8 8 69
Norway 4 9 3 1 2 4 23
Poland 1 0 1 0 0 0 2
Portugal 0 0 0 0 0 0
Spain 3 9 8 0 5 3 28
Sweden 6 16 5 2 9 18 56
Switzerland 1 0 4 0 5 0 10
UK 24 70 29 3 20 15 161
|
Outside Europe 127 331 172 26 113 138 907
Australia 6 24 5 0 4 3 42
Canada 14 45 39 5 16 16 135
Japan 5 7 10 1 5 7 35
USA 100 246 117 19 86 112 680
New Zealand 2 9 1 1 2 0 15

_____ntemational | 17 | 32 | 1 | 5 | 6 | 15 | 9 Figure 6.2. Studies included in the HEED related to cancer published between
1990 and 2004.

All countries 215 556 293 50 218 217 1549

Table 6.6. Economic evaluations in the HEED on specific cancers by country.
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The studies in the ISPOR database cover the following topics: clinical outcome
studies (n=256), cost studies (n=2031), healthcare use and policy studies (n=888),
method and concept studies (n=854) and patient-reported outcome (n=656).
Therefore, cost and healthcare use and policy studies represent 62% of all the
abstracts contained in the ISPOR database.

Between 1998 and 2004, 8% of all abstracts related to cancer: 21 clinical out-
comes studies, 187 cost studies, 34 healthcare use and policy studies, 60 method
and concept studies and 53 patient-reported outcome studies. Therefore, cost
and healthcare use and policy studies represent 62% of all the ISPOR cancer-
related abstracts.

Colorectal cancer, breast cancer, NSCLC and NHL constitute 46% of all cancer
studies. Table 6.7 shows the distribution of policy and cost studies within the
different cancer types.

| Colorectal Breast | NSCLC | NHL | Leukaemia | Prostate | All cancer
1998 1 1 1 0 0 0 9
1999 2 4 0 0 0 5 22
2000 5 7 0 1 1 1 24
2001 4 7 5 0 0 2 34
2002 7 3 7 3 1 4 41
2003 4 7 3 0 2 3 40
2004 2 13 13 1 3 3 51
1998-2004 25 42 29 5 7 18 221

Table 6.7. Cost and health policy abstracts in the ISPOR database according to cancer type and year of presentation.

Fifty-seven percent of all abstracts were presented at European meetings. For
colorectal and prostate cancer, 44% and 28% of the presentations, respectively,
originate from Europe. For breast cancer and NSCLC, 57% and 79% of the pres-
entations, respectively, originate from Europe.

6.3.4 Main European HTA developers

This review has shown that a significant number of health economic evaluations
related to cancer have been published, in particular in the mid and later part
of the period 1990-2004. These evaluations have been undertaken by publicly
funded agencies established to evaluate and provide information on new medical
technologies, by health economists employed in the pharmaceutical industry and
by independent researchers often funded by government and/or industry. This
activity must be seen as a sign of the growing importance of economic evaluation
and cost-effectiveness as considerations regarding market access.

Europe plays a major role in the production of HTA reports and economic evalu-
ations. In particular, the UK is the leader in terms of the number of HTA reports
produced and in terms of being the country for which a majority of economic
evaluation studies are undertaken. This reflects the leading role the UK has had
in development of health economics in Europe and, in particular, the methodol-
ogy of economic evaluation.

One other explanation of the UK’s leading role in the HTA area is NICE, the
driving force behind the majority of the HTA reports being produced. Although
NICE was only established in 1999, it has rapidly gained a strong position in
producing guidance to the NHS on the use of new and existing drug therapies in
England based on clinical and economic evidence.*
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NICE issues guidance for England; the Scottish Medicines Consortium (SMC)
issues guidance for Scotland and the All Wales Medicines Strategy Group issues
guidance for Wales. Currently NICE produces guidance in four areas:

1. Technology appraisals - guidance on the use of new and existing medicines and
treatments within the NHS in England

2. Clinical guidelines - guidance on the appropriate treatment and care of people
with specific diseases and conditions within the NHS in England

3. Interventional procedures - guidance on whether interventional procedures used
for diagnosis or treatment are safe enough and work well enough for routine use
in England

4. Public health.

Referral of a drug therapy to NICE for appraisal can take up to 18 months. Once
a product is referred for NICE review and guidance, the actual time line is a
minimum of 62 weeks. In contrast, the actual time line for a review by the SMC
is 3 months.

NICE has been approached to share its process and guidance internationally. All
information on NICE decisions is available on the internet and there is an obvi-
ous (though difficult to measure) impact on the decisions made by NICE on other
countries.

The impact of a review and issuance of NICE guidance regarding a product or
class of products is significant. For example, there are indications that the tax-
anes achieved more rapid use in the UK due to the positive NICE assessment
and guidance provided to the NHS. While a positive NICE review may lead to a
more rapid uptake and faster patient access to treatments, there is an issue with
the capacity of NICE to undertake such reviews in a timely fashion. Also, during
the period that no NICE review exists, no resources are allocated by the NHS.
This leads to a delay before the new drug therapy is introduced and available to
patients and physicians, and is commonly referred to as ‘NICE blight’.

In addition to the UK, the Netherlands, Spain and Sweden are also active produc-
ers of HTA reports. In Sweden, the SBU was established in 1987 and has played
an important role in creating the international network of HTA agencies.

6.3.4.1 Unanswered questions

While most of these agencies agree that the benefits should be measured in terms
of improvements in quality-adjusted life years (QALYs), there is a lack of general
agreement on which costs to include: Sweden uses a social cost perspective, the
UK uses a restrictive NHS cost perspective and the Netherlands is somewhere
in between. Furthermore, it is critical that economic evaluations do not delay
patient access to new drug therapies.

Another potential issue to consider with QALYs is the threshold value used to
determine whether a drug is cost-effective. Different countries may use different
QALY values, which are either published or recognised unofficially. For example,
the Netherlands has an unofficial cost per QALY of €18,000, while NICE’s cost is
acknowledged to be £30,000 per QALY.

However, it is important to consider whether these thresholds are still applicable
to the evaluation of new cancer drugs where they are used in combination with
other drug therapies such as chemotherapy. Other questions are whether the
same threshold should be used for cancer drugs as for other interventions such
cardiovascular drugs and whether adherence to these QALYs in the area of can-
cer treatment restricts, delays or prevents access to new drug therapies. >>>
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PHARMACEUTICAL INNOVATION AND CANCER SURVIVAL

7. PHARMACEUTICAL INNOVATION AND CANCER SURVIVAL:

Perhaps more controversially we could ask whether economic evaluations and
cost-effectiveness have a role with regards to cancer drugs and whether there is
another way to evaluate the cost benefit of these drugs.

Activities are now underway in Europe to establish a more formal European net-
work of HTA agencies. Since technology assessment is based on a common pool
of scientific studies, there are possible economies of scale of collaboration over
national borders, at least in the collection and assessment of available scientific
information. It can be expected that different countries may draw different con-
clusions from the results. However, it is a safe prediction that there will be more
international cooperation in this field in the future.

6.3.5 Conclusions

Increasingly stretched healthcare budgets are faced with growing needs and de-
mands of the population, increasing costs for new cancer drugs. Variations in
the use of new drugs in different countries have increased the focus on the de-
velopment of policies to guide the use of new medical technologies and, in par-
ticular, new drug therapies. This is reflected in the number of health economic
evaluations and HTAs in general, and in cancer in particular.

Of the 19 countries included in this study, only 4 are actively involved in HTA.
This does raise a question regarding the role of economic evaluation with regards
to the availability of new innovative cancer drugs. For example, of the countries
identified in this report as leading with regards to patient access to cancer drugs
(Austria, Spain and Switzerland), only Spain designates a role for HTAs in their
decisions regarding adoption of new cancer drugs.

Cancer patients are dependent on reimbursement and publicly funded health-
care systems that function well and allocate appropriate budgetary resources to
new drug therapies. In the next section, Dr Frank Lichtenberg from Columbia
University highlights how better access to more and new innovative cancer drugs
brings survival benefits to patients. |
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US AND INTERNATIONAL EVIDENCE

Summary

* This is a comment by Frank R Lichtenberg, Columbia University and National Bureau of Economic Research,
3 August 2005.

* This comment is based on two econometric studies of the impact of access to new cancer drugs on can-
cer survival rates. The first study1 examines the contribution of the introduction of new cancer drugs to
increases in cancer survival rates in a single country (the USA) over many years (1975-1995). The second
study2 examines the effect of access to new cancer drugs on cancer survival rates in a number of countries

in a single year (2000).

* The increase in the number of drugs available accounted for about 50-60% of the increase in age-adjusted

survival rates in the first 6 years after diagnosis.

* The 1975-1995 increase in the overall number of cancer drugs increased the life expectancy of the entire US
population by 0.4 years, and new cancer drugs accounted for 10.7% of the overall increase in US life expect-

ancy at birth.

* The estimates indicated that an increase in the number of available drugs is associated with an increase in

both the 1-year and the 5-year survival rate.

7.1 The US longitudinal study

The age-adjusted US mortality rate from all malignant cancers was essentially
the same in 2000 as it was in 1969. During the same period, the age-adjusted
mortality rate from all other causes of death declined by 38%. This may give the
impression that the US war on cancer has been a failure. However, the relative
stability of the cancer mortality rate is the result of two offsetting trends: an in-
crease in the cancer incidence rate, and an increase in the relative survival rate.
The increase in 5-year relative survival from all malignant cancers from 1975-
1979 to 1995 (50.0% to 62.7%) is not due to a favourable shift in the distribution
of cancers. A variety of factors, including technological advances in diagnostic
procedures that led to earlier detection and diagnosis, have probably contributed
to this increase.

The main objective of the first study has been to assess the contribution of phar-
maceutical innovation to the increase in cancer survival rates. Only about one-
third of the approximately 80 drugs currently used to treat cancer had been ap-
proved back in 1971, when the war on cancer was declared. In other words, there
has been a three-fold increase in the size of the cancer drug armamentarium in
the last three decades.

The percentage increase in the survival rate varied considerably across tumour
types. For example, the survival rate for colon cancer increased from 41% to
63%, while the survival rate from prostate cancer increased from 43% to 98%.’
We hypothesised that these differential rates of progress were partly attributable
to different rates of pharmaceutical innovation for different types of cancer.




PHARMACEUTICAL INNOVATION AND CANCER SURVIVAL PHARMACEUTICAL INNOVATION AND CANCER SURVIVAL

7.2 The International cross-section study g
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the survival rate of cancer type A is less than 25% higher than the survival rate
of cancer type B. Indeed, estimation of the model requires that the relative avail-
ability of drugs for different cancer types varies across countries. Table 7.1. Number of post-1982 new chemical entities by country and tumour type.

The number of post-1982 new chemical entities by country and tumour type is
shown in Table 7.1. The European countries included in the study generally show
a higher number, with the mean varying between 4.2 in Finland and 1.1 in Portugal.
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Table 7.2 shows 1-year and 5-year survival rates for all tumour types combined
(except skin) for the European countries included in the comparator report. Ire-
land had 8 leukaemia drugs and 5 lung cancer drugs, while Spain had 4 leukae-
mia drugs and 7 lung cancer drugs. One might therefore expect the ratio of the
leukaemia survival rate to the lung cancer survival rate to be higher in Ireland
than it is in Spain

Country 1-year suorvival rate 5-year suorvival rate Annual number of Number of drugs
(%) (%) cases launched
Albania 74 56 6222
Austria 80 61 36,517 27
Belarus 64 43 30,497
Belgium 78 58 51,874 22
Bosnia Herzegovina 73 54 12,336
Bulgaria 65 44 23,610
Croatia 71 51 20,549
Czech Republic 68 47 46,802
Denmark 72 52 25,124 30
Estonia 64 43 5216
Finland 79 59 21,078 32
France 81 61 268,742 19
Germany 76 58 407,912
Greece 68 49 38,785 27
Hungary 64 42 49,202
Iceland 80 63 1071
Ireland 73 54 13,131 24
Italy 74 55 292,003 28
Latvia 69 49 7662
Lithuania 70 50 11,694
Luxembourg 78 59 2054
Macedonia 74 55 5620
Malta 73 54 1379
Moldava 69 49 9413
Norway 78 58 20,772
Poland 63 42 134,569
Portugal 74 53 37,766
Romania 66 45 59,899
Russian Federation 64 43 387,524
Serbia and Montenegro 73 54 32,008
Slovakia 67 45 18,674
Slovenia 70 49 7785
Spain 74 56 161,748 18
Sweden 81 62 42,670 27
Switzerland 80 61 35,444 29
The Netherlands 78 58 69,546 28
Ukraine 65 44 141,102
UK 67 48 276,590 30

Table 7.2. Cancer survival rates (all sites except skin) and annual number of cases in different countries in-

cluded in the study.
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The estimates indicated that an increase in the number of available drugs is as-
sociated with an increase in both the 1-year and the 5-year survival rates. The
sample includes both European and non-European countries. Two additional
analyses related to this distinction have been performed:

1. We estimated survival models using the full sample of countries but allowed the
In(N_DRUG) coefficient to be different in the European and non-European sec-
tors. We saw no evidence of a difference. Availability of drugs seems to have the
same effect on cancer survival within Europe as it does in the rest of the world.

2. We tried estimating survival models using data for European countries only.
This reduces the sample size by 60%. We did not obtain statistically significant
results. However, one might well obtain statistically significant results based on
European data only using time-series incidence, mortality and drug utilisation
data.

7.3 Conclusions

The two studies indicated that variation in access to new drugs accounts for (1)
some of the variation over time in the relative survival rates of North Americans
with different types of cancer, and (2) some of the variation across countries in
the relative survival rates of people with different types of cancer in the year
2000. Access to new drugs explains a larger fraction of the time-series variation
in longevity than it does of the international variation in longevity. The evidence
also supported the hypothesis that, ceteris paribus, the probability that a cancer
drug has been launched in a country depends on the incidence of cancer cases
eligible for treatment by that drug in that country.

In these two studies, access to new drugs was measured by the number of drugs
for a particular tumour type that have previously been launched in a given coun-
try. This is not an ideal measure: launch of a drug is a necessary condition for
consumption but not a sufficient condition. In future research, we hope to ex-
tend the analysis using data on utilisation of cancer agents in different European
countries presented in this report for further studies of the improved outcome
and cost-effectiveness for new cancer drugs. |
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8. CONCLUSIONS

This report has highlighted that patients across Europe do not have equitable ac-
cess to new innovative cancer drugs. Austria, Spain and Switzerland have been
shown to be leaders in terms of adoption and availability of new cancer drugs
while other countries, such as the UK and Poland, lag behind. In many of these
countries, the data presented in this report illustrate that it is taking too long for
patients to experience the benefits of new drugs, many of which are seen as major
breakthroughs in the treatment of cancer.

The data on incidence and mortality in this report demonstrate that more pa-
tients in Europe are being diagnosed with cancer yet mortality rates are declin-
ing, meaning that more patients are living longer with their disease. The excep-
tion is in women with lung cancer, where both incidence and mortality rates are
on the increase.

Many countries’ data on incidence and mortality are not represented in the In-
ternational Association of Cancer Registries database and there is great variance
in the proportion of the data captured in national cancer registries, ranging from
only 4% to 100%. The issue of the completeness of incidence and mortality data
needs to be addressed if we are to obtain a total and accurate understanding of
the cancer situation in Europe.

For the most common cancers, like breast, prostate, colorectal and now also lung
cancer, the outcome for patients has significantly improved. These advances have
come as a result of improvements in diagnostic methods (meaning patients are
identified earlier), the development of surgical techniques and, to a great extent,
through innovations in the medical treatment of the disease in the form of drug
therapies.

With recognised breakthroughs in treatment for breast cancer, colorectal cancer,
non-Hodgkin’s lymphoma and chronic myeloid leukaemia, we need to ask why
it is that some major therapeutic breakthroughs take so long before they reach
patients and why the uptake of new innovative cancer drugs varies from country
to country.

As Dr Frank Lichtenberg of Columbia University has pointed out with his analy-
sis in the USA, access to more cancer drugs means improved survival rates for
patients. Therefore, with the importance of new drug therapies in the battle
against cancer, it is clearly in the best interests of cancer patients that innovative
drug therapies are made available as soon as possible after market authorisation.
Reduced or delayed access to cancer drugs has a very real impact on patient sur-
vival. Further studies are needed to address these issues in a European context
to advise policy making.

In this era of healthcare budgets being stretched to meet the needs of patients and
a growing and ageing population, the debate on access to care inevitably turns to
one of financial or budgetary resources. However, during the course of our work
for this report, the lack of available data on the costs of cancer and cancer drugs
on a national level was surprising. This is an area that merits additional study for
a truly informed debate on the allocation of financial resources for new cancer
treatments, including drugs.

We do know, however, that in 2002, 27% of all deaths (1.2 million) in Europe
were attributed to cancer, making it the number two killer following cardiovas-
cular disease. In 2004, 1.7 million Europeans living in the 25 EU Member States
died from the disease. Yet the total healthcare cost for cancer in the countries
included in this report is estimated at €54 billion, or €120 per inhabitant.

This represents only 5% of total healthcare expenditure, a proportion that has
been stable for several decades. The cost of cancer drugs represents less than 10%
of the total healthcare expenditure for cancer and approximately 3.5-7% of total
drug costs.

The report has highlighted opportunities for procedural improvements with re-
gards to access to cancer drug therapies to potentially address some of the cur-
rent imbalances. These include:

o expediting the review time for the marketing authorisation of new innovative
cancer drugs through the Centralised Procedure

« ensuring that once EU authorisation is obtained the drug is available at the na-
tional level within 180 days without further delays due to price and reimburse-
ment negotiations

« ensuring that any economic evaluation or health technology assessment regard-
ing a new cancer drug, such as reviews by the National Institute for Health and
Clinical Excellence (NICE) in the UK, are done quickly to facilitate, and not de-
lay, patient access

« ensuring that appropriate and adequate funding for new innovative cancer drugs
is available in the healthcare system and hospital budgets preferably on a proac-
tive and not reactive basis.

While information regarding health technology assessments or economic evalu-
ations is increasingly published and discussed, their impact on decision-making
and resource allocation in healthcare is less clear. In some countries, such as the
Netherlands, Sweden, Norway and Finland, and to some extent in Italy, France
and Spain, health-economic evidence is used for the assessment of new drugs for
price and reimbursement decisions. The use of economic evaluations by NICE in
the UK is well known.

Providing economic or structural incentives in the healthcare system to use a
form of therapy that is neither the most cost-effective nor the most beneficial to
patients, as is the case with an oral version of 5-fluorouracil in countries like Ger-
many and the UK (as well as the USA), is also a situation that begs further scru-
tiny, as it can be a contributing factor to delayed access to a new cancer drug.
We believe that there needs to be a process in place which, most importantly,
evaluates the total budget impact of a new therapy, as opposed to focusing only
on the cost of the drug. What may look like increased drug cost from a budget-
ary perspective nonetheless also gives increased benefit to patients and long-term
societal benefits.

In some countries, such as France and Germany, there are separate lists of in-
novative drugs that may include special funding for the drugs to be accessed by
patients outside of the hospital setting. In other countries, such as Denmark,
there are special initiatives to make budgets available for new medicines. Also,
countries such as Denmark, France and the UK have national cancer plans where
the need for new cancer drug therapies is recognised.

These different approaches to funding new cancer drugs raised questions for us,
such as whether a policy of separate funding for new cancer drugs can be intro-
duced on a wider scale, thus facilitating faster patient access to these new drug
therapies. We should also ask whether this access to separate funding can be com-
bined with the collection of relevant data in the market place to help further define
the optimal number of patients who could benefit from this treatment. >>>
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In most cases the introduction of new innovative drugs means a true increase in
healthcare expenditure. However, this increase has to be evaluated with a long-
term perspective. The nature of the drug development process and the total cost
for drug development (reflecting also the costs for drugs that fail in development)
have to be supported by the economic return of drugs during their period on
market prior to patent expiry.

This report has shown that the amount of investment into cancer research by the
pharmaceutical industry is almost double the percentage of new cancer drugs
coming to the European market and is 2-3 times greater than the proportion of
cancer drugs with regards to total pharmaceutical sales. These investments rep-
resent a strong commitment to developing new cancer drugs and hopes for new
treatments that can improve survival and quality of life of cancer patients. But
successful research in this field also means a need to reallocate resources from
other healthcare sectors to take advantage of the progress. Since research is a
long-term process and commitment, there is a need to plan for this today.

Different areas of oncology are also affected differently by the introduction of
new drugs. For example, while drug costs in colorectal cancer have increased
significantly during the past years, the drug costs for ovarian cancer (which sig-
nificantly increased in the mid 1990s) have decreased significantly during the
past 2-3 years due to the introduction of generic paclitaxel. Also several prostate
cancer drugs introduced in the mid 1990s are coming oft patent, as are drugs
used to treat colorectal cancer.

It is possible that many or most of these new innovative drugs will remain as
valuable cornerstones in the medical treatment of cancer for many years after
their patent protection has expired. We must remember that for many of the
‘new’ drugs introduced just a decade or two ago (anthracyclines, taxanes, iri-
notecan, medical castration, etc) patents will expire in the near future or generic
versions are now already available. It remains to be seen if the patent expiries of
these drugs create room in the budgets for new innovative cancer drugs being
brought to market.

With the introduction of new innovative cancer drugs, clear focus has to be on
the following issues.

« How we can bring new innovative drugs to the optimal patient population in
as short a time as possible. This becomes particularly challenging in situations
where an abundance of new data in several indications is generated.

« Common views on patient benefit are needed, including rapid health technology
assessments and evaluations when drugs have been in clinical use for some time.

o There is a need for costs and budget impact to be addressed up front. Healthcare
systems and the pharmaceutical industry must jointly plan for new drug intro-
ductions with a perspective of 1-2 years (as increases in costs greater than 5% are
often difficult to address with ad hoc budgetary solutions)

o There is a need for society to take a long-term perspective on the entire life cycle of
a new drug. This includes the period of the premium as well as the generic phase.
For example, many new drugs have been introduced in the treatment of breast
cancer and thus the cost of treatment is rapidly increasing. If we take a historical
perspective, when tamoxifen was introduced it was seen as an extremely expen-
sive option, while today it is regarded as overall the most cost-effective cancer
treatment.

The report has illustrated the inequities in access to cancer drugs in Europe. We
believe that these differences in access to new innovative oncology drugs cannot
persist: cancer patients in Europe will not accept that a standard of care available
in one European country is not available in other countries.

It is our hope that this report will inspire policy-makers and decision-makers to
take action to address these imbalances so that access to new innovative cancer
drugs does not become dependent on the patient’s country of residence. [ |
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APPENDIX A
A.1 BREAST CANCER

Summary

* Breast cancer is the most common cancer in women.

 Advances in the treatment of breast cancer since the 1970s have resulted in a decline in mortality that can be
attributed to extensive screening programmes (leading to early detection of the disease) and early surgical
intervention combined with medical treatment such as radiotherapy, chemotherapy and endocrine treat-
ment.

* Improved treatment methods have resulted in increased life expectancy in metastatic disease, improved
quality of life during chemotherapy and enabled many women to have breast-sparing surgery.

* Recent advances in the knowledge of the biology of the disease and its risk factors have resulted in new, less
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toxic targeted treatments, such as the monoclonal antibody trastuzumab (targeting HER2-overexpressing
cells), and new screening/preventive strategies. Women identified as being at high risk for breast cancer can
already take advantage of risk-reducing interventions that are potentially life saving.

A1.1 Epidemiology

Breast cancer, a disease primarily affecting women (although it may occur
in men [1%]), has an estimated yearly incidence of 1 million and prevalence
of 4 million, globally. The incidence of breast cancer varies widely globally
with the highest rates in the USA, Europe (Figure A.1) and Australia/New
Zealand. Every year over 300,000 women in Europe are diagnosed with the
disease and about 25% of those will have a relapse, the majority within 5
years from diagnosis. The risk of breast cancer increases rapidly with age
from 40 years and onwards and the median age at diagnosis is about 60 years.
The disease may occur as early as the late twenties, especially in individuals
with genetic predisposition.

In most countries, incidence is rising and, in Europe (Figures A.2a,b,c),
mortality is decreasing (especially in some countries such as the UK and
Germany)."? This can be explained both by increased awareness of the
disease and extensive screening programmes leading to early detection of
the disease and better prognosis but most of all the use of multimodality
treatment combining surgery, radiotherapy, chemotherapy and endocrine
treatment. The use of medical treatment pre-surgery (neoadjuvant) or post-
surgery (adjuvant) seems to have had a marked impact on the outcome of
breast cancer.
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Figure A.1. Breast cancer incidence expressed as the world age-standardised rate (per 100,000) in a selection of
European countries (the Czech Republic, Denmark, England, Finland, Germany, the Netherlands, Norway, Poland
and Sweden).
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Figure A.2a. Breast cancer mortality expressed as the world age-standardised rate (per 100,000) in France, Germany,
Italy, Spain and the United Kingdom.’
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Figure A.2b. Breast cancer mortality expressed as the world age-standardised rate (per 100,000) in Austria,
Belgium, Denmark, Finland, Greece, Ireland, the Netherlands, Norway, Portugal, Sweden and Switzerland.'
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Figure A.2c. Breast cancer mortality expressed as the world age-standardised rate (per 100,000) in the Czech
Republic, Hungary and Poland!’

A1.2 Aetiology

The causes of breast cancer involve both environmental and genetic fac-
tors. The strongest predisposing factor is oestrogen exposure.The risk of
breast cancer is increased by early menarche and late menopause, as well as
oral contraceptives and hormone replacement therapy at menopause (by as
much as 50% for extended combined hormone replacement therapy).® In ad-
dition, several genes have been discovered that are associated with an increased
risk in breast cancer: BRCA1 and BRCA2 are the most well known but it seems
likely that more genes may be involved. It is estimated that 10-25% of breast
cancers are related to familial predisposition and having BRCA1/2 mutation
(approximately 5-10% of all breast cancers)4 increases the risk of developing
breast cancer at an early age, bilateral breast cancer or ovarian cancer.>*

A number of environmental and lifestyle factors also affect the risk of developing
breast cancer including late childbirth, Western lifestyle with high-calorie diet,
high saturated fat consumption and obesity.

A1.3 Screening programmes, clinical presentation and diagnostic
tests

The high incidence of breast cancer, and the fact that early intervention increases
the chance of cure, has led to screening programmes with repeated mammogra-
phy (every 1-3 years) in most Western countries in women aged 50-69 years. The
value of mammography as a screening method has been questioned. The method
is expensive as interpretation can be time consuming and needs to be carried
out by experienced individuals. Most countries do not screen women under the
age of 50 years as the value is regarded as doubtful. More intense screening pro-
grammes with more frequent mammography examinations and sometimes ge-
netic screening for BRCA1/2 are performed in higher risk individuals.

In most cases, the patient seeks medical advice after noticing a lump in the breast.
A combination of clinical examination, biopsy and mammography or ultrasound
is most commonly used in the diagnosis. In some cases ductography, ductal lav-
age and also magnetic resonance imaging (MRI) may be indicated, as data have
suggested MRI is a superior diagnostic method compared to mammography in
women with a high risk of breast cancer.” Biopsy material is analysed to establish
hormone receptor and HER2 receptor overexpression and proliferation marker
analysis is becoming increasingly used. Additionally, analysis of BRCA1/2 is in-
dicated in women with a strong family history of breast cancer. Chest X-ray,
ultrasound of the liver, bone scans and positron emission tomography (PET) may
be indicated if there is a high risk of distant metastases.

A1.4 Prognosis

Prognosis depends mainly on tumour characteristics and the stage of the disease
at diagnosis. The larger and less differentiated the tumour, the worse the prog-
nosis. Spread of the tumour to local lymph glands indicates the tumour may
have existed for a longer time and has the potential to metastasise resulting in a
poorer prognosis.

About 85% of patients diagnosed with breast cancer are treated with curative
intention and approximately 75% of them will never have a relapse. For patients
whose disease relapses, recurrence is localised in approximately one-third and
these patients may still potentially be cured. >>>
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About 8-10% of patients present with locally biologically advanced disease, inop-
erable at diagnosis. In the 1970s, the 5-year survival rate for patients with locally
biologically advanced disease was approximately 10% but with today’s neoadju-
vant chemotherapy, survival rates have increased to 44-88%.

Approximately 8% of patients with breast cancer present with metastatic disease
at diagnosis and therapy is then aimed at palliation rather than cure. The median
survival in this group is 2-3 years. Itis estimated that, with today’s treatment, the
number of patients alive after 10 years will increase from 2% to 10%.

A1.5 Prevention

Tamoxifen is approved in the USA (but not in Europe) for the chemoprevention
of breast cancer in high-risk populations where the level of risk may justify the
side effects associated with treatment. Factors conferring high risk are BRCA1/2
positivity, family history of breast cancer among first-degree relatives or biop-
sy-proven lobular carcinoma in situ, or atypical hyperplasia (a pre-malignant
lesion). Trials have indicated that 5 years of treatment with tamoxifen results
in a risk reduction in the development of breast cancer of approximately 50%.°
Raloxifene, a similar agent, is currently being studied in a Phase III study in post-
menopausal women as an alternative chemopreventive agent. Studies also show
that statin treatment results in a 51% risk reduction.” Other agents that are being
studied as chemopreventive agents include several aromatase inhibitors.

Other preventive methods include prophylactic mastectomy and oopherectomy
but they are performed only in very high-risk individuals. As the risk of ovarian
cancer in also increased in BRCA1/2 carriers, prophylactic oopherectomy has
the advantage of removing the additional risk of ovarian malignancy. The risk
reduction is highest if performed before the age of 50 years.

A1.6 Treatment
A1.6.1 Local treatment (surgery and radiotherapy)

Of those diagnosed with breast cancer, 85% of patients are treated with surgery
and radiotherapy either to the breast only or, if glandular metastasis is detected,
to the breast and axilla. This combination enables most women to be operated
with breast-conserving surgery with equal clinical outcome to mastectomy. Lo-
cal radiotherapy decreases the risk of local recurrence in the breast and data also
indicate that it reduces mortality.!*"" The majority of patients (approximately
85%) undergoing surgery for breast cancer receive some form of additional treat-
ment with endocrine agents (if the tumour expresses hormone receptors) and/or
chemotherapy in order to eradicate micrometastatic disease.

A1.6.2 Neoadjuvant treatment

During the past 25 years, patients diagnosed with biologically or technically in-
operable locally advanced tumours have been treated with pre-operative (neoad-
juvant) chemotherapy. Currently, the preferred regimens are combinations of ei-
ther 5-FU, cyclophosphamide and anthracylcine or taxanes and anthracyclines.
Clinically complete or partial responses are seen in 60-90% of cases, enabling
surgical treatment (often in the form of breast-conserving surgery).’>* Clinical
trials are also investigating the role of trastuzumab in neoadjuvant treatment
regimens. About one-third of the patients who undergo neoadjuvant treatment
followed by surgery are cured of their disease. In patients with hormone recep-
tor-positive tumours, endocrine treatment is sometimes used, especially in older
patients who may not tolerate chemotherapy. Pre-operative chemotherapy has
also shown beneficial effects in smaller tumours.

A1.6.3 Adjuvant treatment

Approximately 75% of breast cancer patients have tumours expressing hormone
receptors and are therefore treated with endocrine agents. Five years of treat-
ment with tamoxifen has been standard treatment since its introduction in the
1970s and reduces the annual risk of recurrence by approximately 40%. Over 15
years, there is a 12% reduction in recurrence and a 9% reduction in deaths from
the disease.* Aromatase inhibitors have been used in post-menopausal women
for several years but only when tamoxifen has been contraindicated or if the tu-
mour was HER2 receptor positive (as a particular benefit has been shown in this
sub-group).”® Recently, evidence has shown that, in post-menopausal women,
aromatase inhibitors or sequential treatment with tamoxifen and an aromatase
inhibitor have better clinical outcomes than tamoxifen alone.'*"® This has re-
sulted in the current trend for increased use of aromatase inhibitors.

Adjuvant chemotherapy is given to patients with regional lymph gland involve-
ment, tumours that have a high proliferation rate or that are pathologically
considered at ‘high risk’ of being associated with micrometastatic disease. The
combination of cyclophosphamide, methotrexate and 5-FU (known by the ab-
breviation CMF) was standard during the 1980s and early 1990s but there was a
switch to 5-FU, cyclophosphamide and an anthracycline (typically epirubicin in
Europe) in the late 1990s after data showed that anthracycline-based regimens
resulted in 16% annual risk reduction in mortality."” Lately, data have indicated
that the use of taxanes (such as paclitaxel and docetaxel), in combination with
anthracyclines, is associated with superior clinical outcomes, such as disease-
free survival.” Data also indicate that dose-dense treatment results improves
outcome further.”’

As with the need to determine hormone-receptor positivity and eligibility for
hormone therapy, patients’ tumours should also be analysed to determine HER2
status and eligibility for treatment with trastuzumab, a monoclonocal antibody.
Studies are ongoing of adjuvant trastuzumab in patients with tumours over-ex-
pressing the HER2 receptor. Results of interim analyses from three large trials
(HERA, NSABP and Intergroup trials) conducted in patients receiving adju-
vant chemotherapy and 1 year of trastuzumab indicate a 50% decreased relapse
risk.»** In the combined analysis (of NSABP and Intergroup trials), a 33% re-
duced mortality risk was observed with a median follow-up of 2 years.?"*

A1.6.4 Treatment in metastatic disease

Patients with hormone receptor-positive metastatic disease are treated with en-
docrine therapy. Currently, patients may receive endocrine treatment first-, sec-
ond- or third-line and may experience responses lasting from a few months to
several years. During recent years, many new endocrine agents have been intro-
duced in clinical trials but final data on overall survival and time to progression
are still awaited.

Chemotherapy is initiated in patients with hormone receptor-negative tumours,
in patients who have progressed during treatment with endocrine agents or in
cases where the disease is progressing rapidly. It has been shown that chemo-
therapy produces higher overall response rates compared to endocrine treatment
even in patients with hormone-sensitive tumours. Combination therapy results
in higher response rates and prolonged time to progression.” However, the rate
of disease progression, comorbidity and physician and patient preferences will
influence the choice of therapy. Currently, combinations of 5-FU, cyclophospha-
mide and anthracyclines or taxanes are used as first- and second-line treatment
in most patients under the age of 70 years. >>>
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Single-agent treatment with capecitabine or vinorelbine is also frequently used
either as third-line treatment in elderly patients, or in patients for whom the risks
of more aggressive chemotherapy outweigh the benefits. CMF is another alter-
native in elderly patients. In patients with HER2 over-expressing tumours, the
monoclonal antibody trastuzumab (with or without chemotherapy) is the stand-
ard of care.

In patients with metastatic disease, first-line treatment with the monoclonal an-
tibody bevacizumab, in combination with a taxane, has recently been shown to
increase progression-free survival from 6 to 11 months.?* This treatment has
not yet been implemented into clinical practice and the ultimate role of this new
agent in the treatment of breast cancer remains to be determined. Previously,
a study combining the bevacizumab with capecitabine in patients who had re-
ceived several lines of chemotherapy improved response rates but did not result
in increased progression-free survival.”®

Approximately 65-75% of breast cancer patients presenting with metastatic dis-
ease develop bone metastases (more information on the management of bone
metastases is included later in this Appendix). These are associated with debili-
tating symptoms such as pathological fractures, severe bone pain and spinal cord
compression.”® Solitary liver, lung or brain metastases are treated with surgery
or other forms of local treatment such as stereotactic radiotherapy and brachy-
therapy, which may also be used in skin metastases. |

A.2 COLORECTAL CANCER

Summary

COLORECTAL CANCER

* Colorectal cancer is the third most common malignancy after cancers of the breast and prostate. The past
decade has seen the introduction of screening programmes in many countries in order to find the tumours

at an early stage, aiming at improving survival.

« Colorectal cancer was treated with surgery alone up until the 1980s. Since then, 5-fluorouracil (5-FU) plus
leucovorin combination regimens have been standard treatment. During the past 10 years, new agents
have been introduced and life expectancy has increased from 5 to 20 months in patients with metastatic

disease.

* Post-operative (adjuvant) chemotherapy treatment in select groups of patients has substantially increased

survival.

+ The addition of biological agents, like the monoclonal antibodies bevacizumab and cetuximab, to chemo-

therapy has further improved response rates in metastatic disease.

* Progress in molecular medicine has led to the identification of several disease-specific targets, resulting in

optimism on future treatments with even higher response rates and less toxicity.

A2.1 Epidemiology

Colorectal cancer accounts for approximately 10% of all cancers. In the EU, just
over 200,000 new patients are diagnosed with colorectal cancer each year and
about 40% die from the disease. The incidence of colorectal cancer increases
dramatically over the age of 50 years. It is estimated that in unscreened persons
aged 50 years or more there is a 0.5-3% risk of colorectal cancer and a 25-40%
risk of an adenoma of any size.27-29 The mean age at diagnosis is 70-75 years.
Colorectal cancer incidence varies widely globally. The highest incidences (50 in
100,000) are seen in the USA and Western Europe and the lowest are reported
in parts of Asia (1 in 100,000). To a large extent this seems to be lifestyle related
since second-generation Chinese immigrants in the USA have the same risk as
the average American population.®

While colorectal incidence rates are still increasing in most countries (Figure
A.3),1 most likely because of the ageing population, mortality is going down
(Figures A.4a,b,c) in at least some countries. This is probably as a result of im-
provements in diagnostics and surgery and also due to an increased use of medi-
cal adjuvant treatment, as well as adjuvant radiation for rectal cancer.
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Figure A.3. Colorectal cancer incidence expressed as the world age-standardised rate (per 100,000) in a selection Figure A.4b. Colorectal cancer mortality expressed as the world age-standardised rate (per 100,000) in Austria,
of European countries (the Czech Republic, Denmark, England, Finland, Germany, the Netherlands, Norway, Poland Belgium, Denmark, Finland, Greece, Ireland, the Netherlands, Norway, Portugal, Sweden and Switzerland.’

and Sweden).
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A2.2 Aetiology

The aetiology of colorectal cancer includes both environmental and genetic fac-
tors. Colorectal cancer is believed to start out as benign polyps that over years
can turn malignant. The risk of developing colorectal cancer increases with the
number of polyps in the colon and there is an especially high risk in genetic
diseases characterised by increased number of polyps. Inflammatory bowel dis-
eases like Crohn’s disease and ulcerative colitis increase the risk of developing
colorectal cancer (10% risk after 10 years). It is estimated that as many as 20-30%
of colorectal cancers are related to familial predisposition.

There are also a number of environmental and lifestyle factors that affect the risk
of developing colorectal cancer: high-calorie diet, high saturated fat/red meat
consumption, cigarette smoking, sedentary lifestyle and obesity. Diets rich in
antioxidants (incorporating fresh fruit, vegetables and exercise) reduce the risk
of colon cancer and anti-inflammatory medications seem to be protective. Oes-
trogens also seem to have a protective effect, as women treated with estrogens at
menopause have a lower risk.*?

A2.3 Screening programmes, clinical presentation and diagnostic
tests

The fact that polyps are identifiable pre-malignant stages of colorectal cancer
and that early intervention increases the chance of cure has led to screening
programmes in some countries (such as the USA) in people aged 50 years and
above. Screening programmes usually include yearly faecal blood testing and
colonoscopy every fifth year although more intense screening programmes are
performed in individuals who are at higher risk. Randomised studies have indi-
cated that regular screening reduces colon cancer mortality approximately 15%
over 10 years®* The cost:benefit ratio of screening programmes for entire popu-
lations has, however, been questioned. Patients typically present with changed
bowel habits or anaemia (reduced red blood cell counts) but may also present
with intestinal obstruction, perforation of the gastrointestinal wall, blood in
stools or general symptoms of weight loss and fatigue. Diagnostic tests include
colonoscopy with biopsy, ultrasound and/or computed tomography (CT), MRI
scans to establish operability and if the tumour has spread to other organs (liver,
lung) and analysis of tumour markers in blood.

A2.4 Prognosis

Prognosis depends mainly on stage at diagnosis. The more layers of the gut wall
involved and the more local lymph glands involved, the worse the prognosis. If
only the most superficial layer of the gastrointestinal wall is involved, the 5-year
survival is 90-95%. If all layers of the wall are involved the survival decreases
to approximately 60-80% (and to approximately 40-60% if lymph node involve-
ment is detected). If the cancer has spread to other organs such as the liver and
lungs the disease is considered incurable in the majority of patients. If only a sin-
gle metastasis is found the possibility of cure remains if the metastasis is operable
or if it can be treated with stereotactic radiotherapy or by other local treatment.

A2.5 Prevention
As colorectal cancer is associated with high costs and a large number of hospi-

talisations, optimal prevention strategies should be interesting from a health-
economic perspective. Screening programmes exist in some countries.

Genetic analysis and screening where there is a strong family history of colon
cancer is becoming increasingly common. There appears to be, however, little
interest from governments in taking measures that will lead to changes in life-
style in the general public, even if evidence clearly indicates that many colorectal
cancers are lifestyle related.

Large studies investigating the effects of aspirin indicate that anti-inflamma-
tory medication might play an important role in preventing colorectal cancer.
Non-steroid anti-inflammatory drugs were considered to have too many adverse
events (gastric ulcer, bleeding) to be acceptable as preventive therapy.

However, when the COX2 inhibitors that initially seemed to have a more accept-
able adverse-event profile entered the market, several large prevention studies
were initiated. Mid-way through the studies, however, data indicated that us-
ing COX2 inhibitors over an extended time increased the risk for cardiovascular
events like acute myocardial infarction. Consequently, the studies were termi-
nated. Therefore, the true preventive role if any of anti-inflammatory drugs in
colorectal cancer is still to be determined and chemoprevention trials are also
looking at other approaches. One such option that has arisen through the in-
creased knowledge of cell surface antigens specific to tumours is the potential of
vaccines (for which several studies are ongoing).

A2.6 Treatment
A2.6.1 Surgical treatment

The type of surgery required in colon cancer depends on tumour stage and loca-
tion. Polyps can be removed using colonoscopy techniques but if the tumour has
a broad base, or is more advanced, segmental excision of the colon with margins
of at least 5 cm is necessary. In some cases hemicolectomy is performed and in
rare instances complete colectomy is necessary. Local lymph gland resection is
mandatory and the role of sentinel lymph node mapping is under clinical evalu-
ation. Studies have indicated that laparoscopic techniques may be used without
increasing the risk of recurrence.*

In rectal cancer, the extent of surgery also depends on the location and stage of
the tumour. Total mesorectal excision has become the technique of choice for
middle- and lower-third tumours in recent years since it results in lower risk of
local recurrence (5-10% vs 20-30% for earlier techniques).*® Wherever possible,
sphincter-preserving surgery is performed.

A2.6.2 Adjuvant treatment for colon cancer

Patients with tumours involving the most superficial parts of the gastrointestinal
wall are treated with surgery only. Patients are offered adjuvant chemotherapy
treatment to decrease the risk of recurrence if there is local lymph node involve-
ment or if there is tumour growth through the gastrointestinal wall with other
risk factors such as perforation. Radiotherapy has no standard role as adjuvant
therapy in colon cancer.

The first study that showed increased survival by adjuvant post-operative treat-
ment with chemotherapy (semustine, vincristine and 5-FU) was published in
1988.% 5-FU has remained a cornerstone of treatment in the adjuvant setting
and, since the early 1990s, the standard treatment is a combination of 5-FU and
leucovorin (an agent that enhances the effect of 5-FU) for 6 months. This has
been shown to reduce mortality between 20-30% and compared with surgery
alone results in an increase in 5-year disease-free survival from 60% to approxi-
mately 70%.% >>>
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Recently, single-agent capecitabine has become accepted as an alternative adju-
vant treatment39 and is increasingly used because it is a cost-effective treatment
and avoids intravenous administration, being a practical and efficacious oral
alternative. The preferred treatment since 2004 is a combination of 5-FU and
oxaliplatin, which has shown slightly better response figures (but significantly
higher toxicity) compared to 5-FU plus leucovorin.*® The treatment is mainly
given to younger patients and patients with good performance status.

Several studies using combinations of chemotherapy with monoclonal antibod-
ies such as cetuximab and bevacizumab are ongoing.

A2.6.3 Adjuvant treatment for rectal cancer

In rectal cancer, adjuvant chemotherapy with 5-FU and leucovorin has been used
since the early 1990s. Radiotherapy before or after surgery increases survival and
decreases the risk of local disease relapse* as well as tumour volume. Many tu-
mours initially unsuitable for surgery become operable after radiotherapy some
using sphincter-preserving techniques.

A2.6.4 Treatment in metastatic disease

The combination of 5-FU plus leucovorin was also standard treatment for met-
astatic disease in the early 1990s, resulting in a average survival benefit of 5
months.*” In recent years, however, standard first-line treatment in metastatic
disease has switched to 5-FU/leucovorin or capecitabine in combination with
either oxaliplatin or irinotecan.** These combinations provide an average
survival benefit of an additional 2-3 months compared to 5-FU plus leucovorin
alone. However, because the newer regimens do tend to have more side effects,
they may not be offered to patients with poor performance status. Bevacizumab
in combination with chemotherapy regimens (intravenous 5-FU plus folic acid
or intravenous 5-FU plus folic acid plus irinotecan) is approved in Europe as
first-line treatment of patients with metastatic carcinoma of the colon or rectum.
Addition of bevacizumab to chemotherapy was shown to increase survival from
15 to 20 months.*® Routine incorporation of this approach in clinical practice has
been variable so far.

Second-line treatment consists of irinotecan unless the patient has received an
irinotecan-based first-line regimen. The monoclonal antibody cetuximab is also
being introduced in Europe for treatment of epidermal growth factor receptor
(EGFR)-positive tumours. It is licensed for use in combination with irinotecan,
where it improves response rates and time to progression.”’ Studies combining
bevacizumab with oxaliplatin are ongoing.

Patients with solitary or a very limited number of liver or lung metastases may
be treated with surgery or other forms of local treatment, such as stereotactic
radiotherapy. Chemotherapy may, in some cases, enable surgical resection of
previously inoperable liver metastases.*® Successful surgical resection of a soli-
tary liver metastasis is associated with a 5-year survival of about 10-30%. ®

A.3 NON-SMALL-CELL LUNG CANCER (NSCLC)

Summary

NON-SMALL-CELL LUNG CANCER

* The incidence of NSCLC is increasing rapidly in women but is unchanged or slightly decreasing in men. Only
about 15% are cured from the disease and lung cancer mortality represents one-fifth of all cancer-related

deaths in the European Union.

* In most cases, NSCLC is diagnosed at a late stage when curative treatment is not an option.
In 2003, the first positive results concerning survival benefit from giving post-operative chemotherapy in

earlier stage tumours were presented.

 Advances in molecular medicine have led to the identification of disease-specific mechanisms and cell sur-
face structures that may be targets for future therapy, leading to increased response rates and less toxic

treatments.

A3.1 Epidemiology

Lung cancers are divided in two groups: small-cell lung cancer (accounting for
20% of lung cancer cases) and non-small-cell lung cancer (NSCLC) [accounting
for 80% of lung cancer cases]. NSCLC represents a group of heterogeneous of
tumour types, deriving from different types of cells in the lung and NSCLC inci-
dence varies widely. The highest rates (70/100,000) are seen in parts of northern
Europe (Scotland) and the USA where the levels are generally steady. Incidence
rates are increasing rapidly in most other parts of the world and, in particular,
Asia (China: 33/100,000). Globally, NSCLC is increasing at such an alarming
rate that it is sometimes referred to as an epidemic and currently only about 15%
of patients are cured from the disease.

As NSCLC is mainly caused by smoking, the incidence reflects local smoking
habits. In Europe, the trends in smoking vary from country to country. On the
whole, smoking is becoming less common in men whereas the number of female
smokers has increased in several countries. The incidence of NSCLC is conse-
quently increasing rapidly in women whereas it is unchanged or slightly decreas-
ing in men (Figure A5.a).! The impact on cancer incidence of stricter regulation
concerning smoking in public places is expected to be seen in about 20 years.
Lung cancer is the leading cause of cancer-related death globally.® In Europe,
the disease claims over 330,000 lives annually, representing one-fifth of all can-
cer-related deaths in the European Union (Figure A.6a-f).”!
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Figure A.5a. Lung cancer incidence (men) expressed as the world age-standardised rate (per 100,000) in a selection Figure A.6a. Lung cancer mortality (men) expressed as the world age-standardised rate (per 100,000) in France,
of European countries (the Czech Republic, Denmark, England, Finland, Germany, the Netherlands, Norway, Poland Germany, Italy, Spain and the United Kingdom.’

and Sweden). '
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Figure A.5b. Lung cancer incidence (women) expressed as the world age-standardised rate (per 100,000) in a selec-
tion of European countries (the Czech Republic, Denmark, England, Finland, Germany, the Netherlands, Norway, Figure A.6b. Lung cancer mortality (women) expressed as the world age-standardised rate (per 100,000) in France,
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Figure A.6d. Lung cancer mortality (women) expressed as the world age-standardised rate (per 100,000) in Austria, Figure A.6f. Lung cancer mortality (women) expressed expressed as the world age-standardised rate (per 100,000)

Belgium, Denmark, Finland, Greece, Ireland, the Netherlands, Norway, Portugal, Sweden and Switzerland.! in the Czech Republic, Hungary and Poland.'
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A3.2 Aetiology

The vast majority (80-90%) of NSCLC cases are caused by smoking and about 10%
of smokers develop lung cancer. There are hundreds of compounds in cigarette
smoke and at least 40 of them are highly carcinogenic (cancer inducing). All forms
of tobacco smoke (cigar, pipe, etc) are as dangerous as cigarette smoke. Filtered
cigarettes seem to have changed mainly the pattern of where the tumours arise in
the lungs, as filters let smaller particles through. Smoking filtered cigarettes is as-
sociated with more vigorous inhalation. Passive smoking is regarded as the cause
for about 25% of NSCLC in individuals who do not smoke.

There are also environmental factors that increase the risk of developing NSCLC.
Asbestos, silica fibre and radon exposure are the best documented. In addition,
there seem to be genetic factors that predispose for, as well as protect against,
NSCLC.

A3.3 Screening programmes, clinical presentation & diagnostic tests

Since most patients are diagnosed with tumours in advanced, incurable stages
there have been several large-scale studies evaluating screening programmes using
regular chest X-ray examination that would enable earlier detection of tumours
and thus result in increased survival. Unfortunately, no clear survival benefit has
been shown by these studies. The utility of low-dose CT scan screening is current-
ly being evaluated in patients at risk. Early stages of NSCLC are often asympto-
matic and tumours are often therefore found when a chest X-ray is taken for other
reasons. More advanced tumours present often with fatigue, cough, dyspnoea,
pneumonia, pain and weight loss. Diagnostic tests usually include bronchoscopy
with biopsy, or fine needle biopsy, spirometry and CT scans to establish operability
and spread to local lymph glands or other organs. PET is also being increasingly
used and MRI may be of value (mostly for diagnosing brain metastasis). There are
presently no reliable blood tumour markers available.

A3.4 Prognosis

Prognosis depends mainly on the stage of the tumour at diagnosis (the more ad-
vanced, the worse the prognosis). With the exception of a small number of early-
stage localised cancers that can be cured with surgery or sometimes loco-regional
radiotherapy, cure cannot be obtained. Patients with small tumours under 3 cm
in diameter without metastasis have a 5-year survival rate of 70%. Patients with
larger tumours with local lymph gland involvement have a 5-year survival rate as
low as 10%. Most patients with metastases to other organs die within 6 months
and less than 5% of patients survive 5 years. Patients with smoking-related NSCLC
also have an increased risk of developing second malignancies.

A3.5 Prevention

Addressing smoking cessation as a means of prevention is one of the few fields
where governments are finally taking active measures. In Europe, regulations have
been imposed to restrict smoking in public spaces. A large retrospective study in-
dicates that statin treatment results in approximately 48% risk reduction.” Several
trials performed using retinoid chemoprevention have all had a negative outcome.
With increased knowledge related to pivotal steps in the malignant transformation
and metastasis, there are several specific targets that induce optimism concerning
future prevention trials. As with other tumours, knowledge of cell-surface anti-
gens specific to tumours presents the possibility of vaccine trials.

A3.6 Treatment

Patients with NSCLC can be divided in three groups with regard to the stage of
the disease at diagnosis:

1. Patients with surgically resectable tumours have the best prognosis and a chance
of cure. Surgery is, however, associated with 3-6% mortality and not all patients
are suitable for surgery. Radical radiotherapy may be an alternative in these
patients unfit for surgery. Adjuvant chemotherapy provides a moderate sur-
vival advantage in patients with stage IB-IIIA cancer (all tumours over 3 cm in
diameter and regional lymph node involvement on the same side as the tumour
but no distant metastasis).

2. Patients with locally or regionally advanced disease benefit from multimodality
treatment. Some patients can be treated with surgical resection and either pre-
operative or postoperative chemotherapy or radiation therapy. Patients with
unresectable disease are treated with radiation therapy in combination with
chemotherapy.

3. Patients with distant metastasis may benefit from chemotherapy and local ra-
diation therapy for local control of the disease and related symptoms. Loco-
regional radiation therapy does not, however, result in increased survival.** In
advanced disease, palliative chemotherapy offers modest improvements on me-
dian survival but the overall survival is poor.>® Chemotherapy also produces im-
provement in disease-related symptoms without adversely affecting the overall

quality of life.

A3.6.1 Neoadjuvant treatment

The potential value of neoadjuvant (pre-operative) chemotherapy has been in-
dicated in two small randomised studies (total 120 patients) with patients with
stage IITA NSCLC and ipsilateral mediastinal lymph node involvement.”**” In
both studies, patients randomised to three cycles of cisplatin-based chemothera-
py before surgery had a more than three times prolonged median survival com-
pared to patients treated with surgery alone. A large French randomised study
including a total of 373 patients also showed a trend in favour of pre-operative
chemotherapy but the difference did not reach a statistically significant level.*®

A3.6.2 Adjuvant treatment

The first significant positive results giving increased survival rates using post-op-
erative chemotherapy with cisplatin was reported in 2003.* Since then, similar
results have been reported using taxanes and vinorelbine.®*®" The overall sur-
vival benefit of receiving adjuvant treatment is an increased 5-year survival of
about 5-10%.

Several studies in patients with unresectable stage IIIB disease have also shown
that treatment with cisplatin-based chemotherapy and loco-regional radio-
therapy results in improved survival compared to radiation therapy alone. An
analysis of data from several randomised trials indicates that the combination of
chemo/radiation therapy results in a 10% relative reduction in the risk of death
compared to radiation therapy alone.*

A3.6.3 Treatment in metastatic disease
Chemotherapy in advanced stages of the disease has been used since the late 1980s
based on results on cisplatin combinations resulting in improved survival. ~ >>>
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Currently, standard first-line treatment in most institutions is the combination of
cisplatin or carboplatin with gemcitabine, or vinorelbine or a taxane, increasing
survival by approximately 2-3 months. Trials have shown that using cisplatin in
combination with docetaxel, gemcitabine, paclitaxel,®’ vinblastine®* or vinorel-
bine® yield similar responses, as does carboplatin and paclitaxel.

Combining more than two chemotherapy agents has not, however, resulted in
higher efficacy. As second-line treatment, docetaxel or pemetrexed offer a 2-
month gain.**” Single treatment with gemcitabine or vinorelbine is commonly
offered to patients with poorer performance status or patients where treatment
with platinum compounds is contraindicated.

The EGEFR tyrosine kinase inhibitor erlotinib is being used increasingly in the
clinical setting after a trial showing increased survival in previously treated with
chemotherapy.68 Gefitinib, a similar agent, has mainly demonstrated efficacy in
specific subsets of patients (patients with adenocarcinoma, women, the Japanese
population, never-smokers). Both erlotinib and gefitinib have failed to demon-
strate any benefit when given in combination with cisplatin/gemcitabine or car-
boplatin/paclitaxel.®”

The monoclonal antibody bevacizumab, in combination with paclitaxel and car-
boplatin, has recently demonstrated increased median overall survival from 10
to 12 months.”" In addition, the combination of bevacizumab plus erlotinib has
also been shown recently to have additional value comparable to the available
cytotoxic agents in non-squamous cell NSCLC.”? The findings remain to be con-
firmed in Phase III studies.

NSCLC often metastasises to the brain and to bone. More information on the
management of bone metastases is included later in this Appendix. |

A.4 NON-HODGKIN'S LYMPHOMA (NHL)

Summary

NON-HODGKIN’S LYMPHOMA (NHL)

* On a global level, incidence rates for NHL, a group of at least 15-20 separate diseases, especially aggressive
lymphomas, have increased in the past four decades, although reasons for this are not entirely clear.

* Forty years ago, NHL was a disease where cure was obtained in a very limited number of cases.

* The introduction of different chemotherapy combinations has improved cure rates in aggressive lympho-
mas as well as improving quality of life and increasing duration of response in indolent lymphomas.

* Within the past decade, advances in molecular medicine have provided insights into the biology of NHL.
This has led to new treatments like the monoclonal antibody rituximab, which has improved survival rates
in patients with aggressive NHL and become an important therapeutic option in the treatment of indolent

lymphomas.

A4.1 Epidemiology

Lymphoma, originating in cells of the immune system, has been classified into
two groups since the 19th century: Hodgkin’s lymphoma, which is marked by
the presence of a type of cell called the Reed-Sternberg cell, and non-Hodgkin’s
lymphoma (NHL). Today, we know that NHL is not 1 disease but a group of at
least 15-20 different diseases with varied biology and prognosis. Currently, these
diseases are classified as originating from the immune system’s B-cells or T-cells
and depending on their clinical presentation, as aggressive or indolent. Aggres-
sive NHL will lead to death relatively quickly if left untreated but is curable in
many cases. Indolent NHL progresses slowly over time but is considered curable
only in rare cases.

Across the world, NHL incidence rates vary as much as fivefold: the lowest inci-
dence in seen in Asia and the highest incidence is seen in the USA, Australia and
Western Europe. The number of new NHL cases in the EU every year is approxi-
mately 50,000. The average age at diagnosis is about 60 years and approximately
35% of patients diagnosed with NHL die from the disease.

Incidence rates for NHL, especially aggressive lymphomas, have increased in the
past four decades (Figure A7-A8c).! Reasons for this are not entirely clear. This
can partly be explained by improvements in diagnostics but most likely also re-
flects a true and dramatic increase of the disease. Some of the increase is due to
AIDS-related lymphomas but an increase has also been seen in non-AIDS popu-
lation. This is primarily thought to be due to an increase in the elderly popula-
tion, although environmental factors and toxic exposure may also be important
factors
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Figure A.7. NHL incidence expressed as the world age-standardised rate (per 100,000) in a selection of European coun-
tries (the Czech Republic, Denmark, England, Finland, Germany, the Netherlands, Norway, Poland and Sweden).’
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Figure A.8a. NHL mortality expressed as the world age-standardised rate (per 100,000) in France, Germany, Italy,

Spain and the United Kingdom.
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Figure A.8b. NHL mortality expressed as the world age-standardised rate (per 100,000) in Austria, Belgium, Den-
mark, Finland, Greece, Ireland, the Netherlands, Norway, Portugal, Sweden and Switzerland.’
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Figure A.8c. NHL mortality expressed as the world age-standardised rate (per 100,000) in the Czech Republic, Hun-

gary and Poland!’

A4.2 Aetiology

In the majority of cases, the aetiology of NHL is unknown. Certain genetic and
autoimmune diseases (eg, rheumatoid arthritis, coeliac disease and psoriasis), in-
fectious agents (eg, HIV, Epstein Barr and Hepatitis C viruses and the bacteria
Helicobacter pylori) and environmental substances (eg, smoking and herbicides)
are known to be associated with higher risk of lymphoma. Diet also seems to play
a part with studies indicating a twofold risk increase with diets rich in meat and
fat” Sun exposure seems to decrease the risk of NHL but the mechanisms are
unclear.

A4.3 Screening programmes, clinical presentation & diagnostic tests

There are no screening programmes for NHL. In most cases patients seek medi-
cal care because of either enlarged lymphatic glands, a lump or because of general
symptoms - fever, weight loss, fatigue or night sweats. Diagnostic tests commonly
needed include tissue samples from tumour and bone marrow, CT or PET scans
and a large set of blood tests including screening for various infectious agents.

A4.4 Prognosis

There are five parameters that have been found to have approximately an equal
and independent negative impact on survival: (1) age greater than 60 years, (2)
serum lactate dehydrogenase greater than upper limit of normal, (3) poor general
condition (known clinically as performance status), (4) advanced-stage disease
(involvement of lymph glands around the body), and (5) more than one extran-
odal sites (involving other organs such as the liver, brain or lung). These param-
eters were originally studied in patients with diffuse aggressive NHL but their
prognostic value has been proven in almost all subtypes of NHL.”

A4.5 Prevention

So far there have been no studies aimed at preventing NHL. There are, however,
several strategies that could be interesting as preventive measures, such as eradi-
cating the infectious agents that cause some types of NHL and vaccines targeting
several known tumour-specific cell surface antigens.

A-xxv
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A4.6 Treatment

Treatment of NHL varies widely depending with specific diagnosis and stage of
disease:

« Stage I NHL: involvement of a single lymph node region or involvement of a single
organ.

« Stage II NHL: involvement of two or more lymph node regions on the same side
of the diaphragm or localised involvement of a single organ or site and its regional
lymph nodes on the same side of the diaphragm.

o Stage III NHL: involvement of lymph node regions on both sides of the dia-
phragm.

o Stage IV NHL: disseminated (multifocal) involvement of one or more non-lym-
phatic sites with distant (non-regional) nodal involvement or diffuse involvement
of liver or bone marrow.

In general, aggressive lymphomas are treated with curative intent and thus more
aggressive chemotherapy is used. Indolent lymphomas are treated with chemo-
therapy combinations or in some cases local radiotherapy and, in some cases, only
when symptoms occur. The treatment overview in this section does not include
the therapeutic options for rarer forms of NHL that in some cases require special
treatment.

A4.6.1 Aggressive NHL
A4.6.1.1 Stage | and contiguous stage Il disease

Traditionally, radiation therapy has been the primary treatment of stage I and
contiguous stage II aggressive NHL (where the cancerous lymph nodes are next
to each other) and can achieve local disease control within the radiation field in
the vast majority of cases. However, 5-year disease-free survival using radiation
therapy alone is less than 60-70%.° The introduction of doxorubicin-based com-
bination chemotherapy in aggressive NHL has produced improved treatment re-
sults. There is evidence that the combination of chemotherapy and radiation ther-
apy results in an increased overall survival at 5 years compared to chemotherapy
alone™”® of 82% versus 72%. These results mean this combination is becoming the
treatment of choice in most instances.

A4.6.1.2 Non-contiguous stage Il, lll and IV disease

The treatment of choice in these advanced stages of aggressive NHL is combina-
tion chemotherapy. It was with the introduction of new chemotherapy combina-
tions in the 1970s that the first cases of advanced aggressive NHL were cured. Sev-
eral chemotherapy combinations have been used that steadily improved survival
rates. In the past 25-30 years a combination of cyclophosphamide, doxorubicin,
vincristine and prednisone (CHOP) became the standard first-line treatment for
most types of aggressive NHL. There are, however, several doxorubicin-based
combinations that show similar efficacy. The survival rates were increased further
with the introduction of the monoclonal antibody rituximab in CD20-positive
tumours. The combination of rituximab plus CHOP has now become standard
first-line treatment increasing the 5-year overall survival from 45% to 58% in pa-
tients over 60 years” and increasing the 2-year overall survival from 85% to 95%
in patients below 61 years.*

The curative rate in aggressive NHL, seen as a group, is now approximately 40-
60%. Several trials have been undertaken to evaluate the role of high-dose treat-
ment with autologous bone marrow or stem cell transplantation consolidation
versus conventional chemotherapy alone in patients with one of the most com-
mon forms of NHL (diffuse large cell lymphoma) in first remission. Most of these
trials have demonstrated significant increases in event-free survival by 10-20%
among patients who received high-dose therapy. However, differences in overall
survival have not been demonstrated.

Retrospective analyses of high-risk patients has suggested improved survival with
marrow transplantation in two of the trials,** thus indicating that the treatment
may be beneficial in this high-risk subgroup of patients. The definitive role of
autologous bone marrow peripheral stem cell or allogeneic bone marrow trans-
plantation in the treatment of first remission NHL awaits the results of ongoing
randomised trials.

A4.6.1.3 Recurrent aggressive NHL

The treatment of choice for patients with relapsed aggressive NHL is high-dose
chemotherapy with bone marrow transplantation.* Preliminary studies indicate
thatlong-term disease-free status can be achieved in 20-40% of patients. The value
of high-dose treatment with bone marrow transplantation has been illustrated by
the PARMA trial where patients with chemosensitive relapse of aggressive NHL
were assigned to either conventional chemotherapy or high-dose chemothera-
py with bone marrow transplantation. Follow-up at the 5-year point indicates
that those patients who received high-dose chemotherapy with transplantation
achieved significantly better overall survival (53% vs 32%) and event-free survival
(46% vs 12%) than those treated with conventional chemotherapy.*

Rituximab has been shown to induce responses in one-third of patients with re-
lapsing aggressive CD20-positive lymphomas.® Several studies are ongoing ex-
ploring the additive value of new agents as well as conventional chemotherapy
combinations in various administration forms and doses.

Radiolabelled anti-CD20 antibodies like ibritumomab and tositumomab have
also shown to induce high response rates (60-80%) in patients with relapsed or
refractory B-cell lymphoma.®¥

A4.6.2 Indolent NHL
A4.6.2.1 Stage | and contiguous stage Il disease

Localised presentation of indolent NHL is fairly uncommon but should be treat-
ed with curative intent using loco-regional radiation therapy. Within radiation
fields, long-term disease control can be achieved in a majority of patients.*® The
value of adjuvant chemotherapy has been studied using chlorambucil- and doxo-
rubicin-based regimens but the results are not conclusive.**°

In some cases, due to the slowly progressive nature of the disease, watchful wait-
ing (or active surveillance) is a preferred alternative to active treatment,” espe-
cially in older asymptomatic patients.

NON-HODGKIN’S LYMPHOMA (NHL)
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A4.6.2.2 Non-contiguous stage Il, lll and IV disease

Advanced stages of indolent NHL are treated with variably aggressive treatment
depending on the nature of the disease. In some cases, the disease progresses
very slowly and treatment is then initiated only when symptoms arise. In other
cases, more active treatment is required. Optimal treatment remains controver-
sial in many cases since the vast majority of patients are not cured and the rate of
relapses seen is fairly constant.

Rituximab, alone or in combination with traditional chemotherapeutic agents,
has gained a place in the treatment of indolent lymphomas and has shown high
response rates and few side effects as first-line treatment.”” This monocloncal an-
tibody has been shown to increase the rate of overall and complete responses in
combination with cyclophosphamide, vincristine, and prednisone (CVP) com-
pared to CVP alone in patients with follicular lymphoma (80% and 41% vs 57%
and 10%, respectively).”” The median time to treatment failure was also signifi-
cantly longer in those receiving rituximab treatment in addition to CVP com-
pared with CVP alone (27 vs 7 months). Other options include oral chlorambucil,
fludarabine, 2-chlorodeoxyadenosine and cyclophosphamide. Maintenance ther-
apy with rituximab has also been shown to prolong progression-free survival in
follicular and mantle-cell lymphoma (4.2 vs 1.7 years)*** but so far has been vari-
ably implemented. Rituximab has an increasing number of indications and data
are indicating that rituximab treatment may lead to increased overall survival in
indolent NHL. This agent’s final place in the treatment of NHL is therefore not
yet clear.

Recent data indicate that in some situations radionuclide agents like ibritumomab
may be of value as first-line therapy in CD20-positive indolent NHL.*® These data
are still to be confirmed in larger studies with long-term follow-up. Interferon has
been used in indolent NHL but its role in the treatment of indolent NHL remains
controversial.

A4.6.2.3 Recurrent indolent NHL

Relapsed indolent lymphoma can be treated with chemotherapy, anti-CD20 mon-
oclonal antibodies such as rituximab, or palliative radiation therapy. Cure is rare
and long-term freedom from second relapse is uncommon. Usually, multiple re-
lapses will occur. Adding rituximab to conventional chemotherapy regimens has
been shown to increase response rates significantly.” High-dose chemotherapy
with autologous transplantation is another therapeutic option in some patients
and has been demonstrated to increase progression-free survival”® Mini-allo-
geneic transplantation is a treatment approach that is showing some promise as
a way of increasing cure rates in indolent NHL but the treatment is still under
experimental evaluation.

Ibritumomab, a monoclonal antibody against CD20 with an added radionuclide,
has been approved for use in patients with CD20-positive rituximab-refractory
follicular B-cell lymphoma. Data indicate complete response in about 25% of
patients previously treated with chemotherapy (partial response in approximately
41%).” Tositumomab, another monoclonal antibody against CD20 with an added
radionuclide, has also recently been approved by the FDA with similar response
figures.

The final place for these agents is still not clear. The response rates and time to
progression are fully comparable to conventional chemotherapy and the side ef-
fects are comparably mild.On occasion patients may experience a relapse with a
more aggressive histology (known as transformation) and treatment must then be
directed to the new histologic type.

Sustained complete remissions can in some cases be achieved with combination
chemotherapy regimens or aggressive consolidation with marrow or stem cell
support.'°%1 [ |
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A.5 BONE METASTASES

Summary

* Bone is, after the lungs and liver, the third most common location for metastases. Breast and prostate cancer
are the most common cancers in which bone metastasis are seen. Increased survival in many cancers has
led to an increased prevalence of patients with bone metastases.

* Until 20 years ago, bone metastases were treated with analgesics, external radiation therapy or surgery.
Increased knowledge in osteoporosis and bone metabolism has led to the development of new drugs such
as bisphosphonates, which have proved to be valuable in preventing and treating bone pain and hypercal-
caemia and postponing skeletal complications in cancer patients.

* Radionuclides that target radiation to metastatic lesions in the bone have been also been developed. Im-
proved surgical techniques, bone replacement materials and the development of multidisciplinary teams
focused on treating patients with bone metastasis have also contributed to improved quality of life and
reduced morbidity in this group of patients.

* The treatment of bone metastases is an example of a rapidly expanding field in oncology that aims to give
patients best possible supportive care.

A5.1 Epidemiology

About 20-30% of patients diagnosed with cancer will develop bone metastases,
most commonly to the spine, pelvis, femur, humerus and skull. Advanced breast
(70-80%), prostate (70-80%), lung (40%) and renal cancers (40%) are the most
common types of tumour in which skeletal metastasis are seen.'”>'*®> Only 20-35%
of breast cancer patients with bone metastases will be treated for fractures'® or
paralysis (rare) but a majority of the patients will be affected to some degree by
pain.'®

A5.2 Pathophysiology

The development of bone metastases is a multi-step process requiring the tumour
cells to have particular properties. Initially, the cancer cell must disengage physi-
cally from its primary site, then enter the vascular system, survive in the blood
and finally be able to settle in a new tissue with other characteristics. Once a
metastatic lesion has been established, the level and type of interaction between
tumour cells and normal ‘bone cells’ (osteoblast and osteoclasts) determine the
nature of the lesion. For example, many tumours have the ability to activate os-
teoclast activity that leads to increased breakdown of bone material around the
metastatic lesion.

A5.3 Clinical presentation and diagnostic tests
The most common symptom of bone metastasis is pain. The pain may initially
be well localised but may also be a diffuse migrating ache if the metastases are

generalised in the skeleton.

Symptomatic hypercalcaemia with fatigue, lethargy, nausea, vomiting, anorexia
and disorientation is seen primarily in advanced stages of bone metastasis.

Since the spine is one of the most common metastatic sites, pathological fractures
and neurological symptoms due to spinal instability with pressure on the spinal
cord have been fairly common presentations. Modern management with teams
has reduced the risk of spinal cord complications like paralysis significantly.

Patients presenting with symptoms of bone metastasis usually undergo plain ra-
diography and bone scintigraphy. MRI has proved to be a sensitive method for
detecting bone metastases and may be of value if scintigraphy is negative. PET is
a technique that is gaining ground, since it is as sensitive as scintigraphy but has
far fewer false-positive findings."

Laboratory tests include at least blood cell counts (to detect anaemia) and elec-
trolyte analysis (to rule out hypercalcaemia). If the bone is found to be the first
known metastatic site, verification by biopsy is strongly recommended.

A5.4 Prognosis

Prognosis depends on tumour type and localisation. Lymphoma, myeloma and
breast cancer patients with bone metastases have the longest survival (2-4 years)
and lung cancer the shortest (3 months)."” Patients with skeletal metastases alone
have an average survival of 12 months, compared to 3 months if both pulmonary
and bone metastases are found.'”®

A5.5 Treatment

Current treatment is aimed to improve the patient’s quality of life by focusing on
pain relief, maintenance of function, reduction in local tumour burden and pre-
vention of hypercalcaemic episodes. Optimal care of the patient requires insight
in both systemic and local therapeutic options and multidisciplinary teams in-
volving medical oncologists, radiation oncologists, anaesthesiologists and ortho-
paedic surgeons. There are three main treatment modalities that are often used in
combination: medical therapy, radiation therapy and surgery. The intensity and
choice of treatment depends to some extent on the prognosis and life expectancy
of the patient.

A5.5.1 Systemic treatment

The aim of systemic therapy is an antitumour effect, pain relief, the prevention
of hypercalcaemia and a reduction in the number of skeletal events. The cor-
nerstones of systemic therapy are bisphosphonates, chemo-hormonal therapy and
systemic radiotherapy, in the form of radionuclides.

Bisphosphonates inhibit the recruitment and bone-degrading activity of osteo-
clast cells. It has been shown that bisphosphonate treatment decreases skeletal
morbidity, delays the onset of the first skeletal event (fracture) and decreases the
risk of hypercalcaemia in patients with bone metastases.'” Patients with breast
cancer, prostate cancer and myeloma respond best to the treatment. In a trial with
patients with microscopic metastatic breast cancer who received chemotherapy
and a bisphosphonate the time to first skeletal event was delayed by 7 months.'
This indicates that patients with bone metastases benefit from having bisphospho-
nate treatment at an early stage. >>>
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Of the commercially available bisphosphonates, the most data exist for zoledro-
nate (zolendronic acid) and pamidronate (pamidronic acid). Zoledronate is at
least as effective as pamidronate for breast cancer patients with bone metastases
for various study end points."! However, in separate clinical trials in prostate
cancer patients, zoledronate,' but not pamidronate,' reduced skeletal complica-
tions. Ibandronate, a new bisphosphonate, has also proven efficacy for preventing
skeletal related events in breast cancer patients"*'”* and studies indicate similar
efficacy as zoledronic acid for decreasing markers of bone resorption and forma-
tion in breast cancer patients."®

Chemotherapy options vary depending on the tumour type. In some malignan-
cies, like many breast cancers and prostate cancers, bone metastases also respond
to hormonal agents. Cortisone also alleviates pain in patients with bone metas-
tases when the disease is no longer responding to usual hormone treatment."”
The use of radionuclides (strontium 85, strontium 89, samarium 153 or rhenium
188), which accumulate in bone tissue and deliver short-range radiation, is in-
dicated in patients with breast and prostate cancer with pain due to widespread
bone metastasis. The main effect of pain relief is achieved 2-4 weeks after treat-
ment. Strontium is the most widely used radionuclide. A study in patients with
prostate cancer show that a majority of patients experience pain relief even at 6
months post-treatment, as well as a decreased need of opioid pain medication and
suggests of a direct antitumour effect."”® Radionuclide treatment does, however,
have limiting side effects such as bone marrow toxicity.

A5.5.2 Local treatment in single lesions
A5.5.2.1 Radiotherapy

Where bone metastases are limited to a single area, patients may be treated with
external beam radiation or radionuclide therapy.

External beam radiotherapy has three indications: as pain relief when pain due to
bone metastasis is localised; as prevention if there is increased risk of spontaneous
fracture and there are signs of medullar compression; and as adjuvant treatment
after surgery in order to prevent further tumour progression in the operated area.
Studies indicate that post-operative radiotherapy decreases the need for orthopae-
dic stabilisation from approximately 15% to 3% and also results in a higher level
of regained function."® Palliative radiotherapy has been shown to provide some
relief in 80-90% of patients and complete relief in 50-85% of patients with local-
ised skeletal disease.'?*'*! Radiotherapy in combination with ibandronate seems
to be even more effective.'>'*

A5.5.2.2 Surgery

Surgery is indicated when there is need for biopsy at sites where there is an im-
pending pathological fracture, if there is spinal instability or neurological deficit
or in some instances when radiation has failed.

Pathological fractures do not heal properly and prosthetic replacements or inter-
nal fixation are therefore used to achieve pain relief and restore function. Surgery
can allow for immediate weight bearing. The post-operative results are improved
if adjuvant radiotherapy to the surgical area is given to diminish local tumour
growth that would otherwise impede the surgical result.

Improved surgical techniques and replacement materials (including, for instance,
injectable cement to reinforce fractured vertebrae'?*) have greatly increased the
results and number of possible surgical interventions. |
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Variable Country Variable
Austria Total 27,640 32,909 37,572 44,758 60,807 60,506 72,028 80,550 92,854 116,342 134,818 153,839 Norway Total 14,642 17,247 21,593 26,676 31,922 37,435 42,456 51,500
<1993 26,161 29,754 33,178 35,980 43,007 36,514 38,765 39,829 38,576 37,543 36,685 35,159 <1993 10,487 11,347 12,524 13,326 13,731 13,209 12,070 12,203
1993-1998 1479 3155 4395 8778 17,800 23,992 33,262 40,477 51,772 65,729 79,432 92,165 1993-1998 4155 5899 9069 13,337 17,790 21,717 26,241 33,081
1999-2004 0 0 0 0 0 0 0 244 2507 13,070 18,701 26,515 1999-2004 0 0 0 14 401 2509 4145 6216
Belgium Total 47,167 53,811 61,020 64,120 75,148 92,180 105,322 117,197 140,343 176,623 201,474 Poland Total 8727 12,632 14,114 15,698 23313 51,349 47,677 60,438 73,282 90,523 106,789 124,553
<1993 47,073 53,276 57,822 59,359 64,471 70,955 75278 78,571 75,285 64,421 63,277 <1993 8727 12,632 14,078 15,578 22,084 42,996 40,101 49,720 60,191 64,654 67,658 68,125
1993-1998 94 535 3198 4761 10,677 21,225 30,042 37,877 59,790 83,852 100,862 1993-1998 0 0 35 120 1229 8353 7576 10,718 13,090 23,853 32,661 46,158
1999-2004 0 0 0 0 0 0 2 750 5269 28,350 37,335 1999-2004 0 0 0 0 0 0 0 0 2 2016 6470 10,270
pzech | ot 1494 1657 3313 7513 7993 | 19997 | 23252 | 31871 | 39725 | 49494 | 0511 | 77334 Portugal | Total 2086 2523 2896 3154 3023 2983 3087 2928 3050 3086 2977 2849
<1993 | 1494 1657 3228 6603 6315 | 13989 | 1355 | 15083 | 15588 | 17502 | 19346 | 21712 <1993 | 2086 2523 2896 3154 3023 2953 2979 | 2137 2759 2726 2560 | 2393
1993-1998| 0 0 84 909 1678 6008 9692 | 16788 | 23980 | 29674 | 36424 | 46195 1993-1998 | 0 0 0 0 0 30 108 184 280 354 409 443
1999-2004| 0 0 0 0 0 0 0 0 157 2318 4740 9426 1999-2004 0 0 0 0 0 0 0 7 n 5 8 13
Denmark |  Total 9938 | 10759 | 12243 | 14827 | 16803 | 20908 | 23999 | 31790 | 46460 | 61355 | 76295 Spain | Total | 54781 | 57406 | 65140 | 75297 | 89540 | 107573 | 273684 | 317989 | 370,163 | 453009 | 545372 | 648935
<1993 8921 8875 9823 | 10728 | 10805 | 11978 | 12999 | 13531 | 1555 | 17552 | 17511 <1993 | 54781 | 57406 | 65112 | 74732 | 80278 | 89085 | 143623 | 144448 | 148306 | 153905 | 153368 | 148825
19931998 1016 1884 | 2420 | 4099 5997 8931 | 10981 | 17910 | 26812 | 37025 | 47554 19931998 | 0 0 29 565 9262 | 18488 | 130062 | 173279 | 219486 | 269489 | 322012 | 399621
1999-2004 0 0 0 0 0 0 19 349 4091 6778 | 11230 19992004 | 0 0 0 0 0 0 0 262 2371 | 29614 | 69992 | 100489
Finland Total 13,552 14,658 18,556 22,687 25,348 29,148 34,101 42,371 53,843 65,030 81,562 Sweden Total 22,524 30,606 36,588 43,739 45,386 54,675 61,844 70,654 71,749 101,124 117,730 138,006
<1993 12,123 12,954 14,919 16,417 17,132 17,782 18,438 19,163 18,946 18,017 19,949 <1993 21,904 27,845 31,812 35,892 32,830 35,871 36,591 36,589 36,916 34,073 33,088 32,824
1993-1998 1430 1704 3638 6269 8215 11,367 15,658 22,869 30,767 39,529 50,910 1993-1998 620 2761 4776 7847 12,556 18,804 25,253 33,855 33,855 55,585 66,847 82,515
1999-2004 0 0 0 0 0 0 5 339 4129 7485 10,704 1999-2004 0 0 0 0 0 0 0 210 978 11,467 17,795 22,666
France Total 195,020 220,332 248,763 281,675 331,354 377,170 450,629 538,663 679,195 822,675 959,480 | 1,288,844 Switzerland Total 21,596 24,207 26,987 30,627 36,060 45319 55,939 74,081 96,227 117,677 133,327 162,413
<1993 195,020 210,705 229,859 233,970 244,277 240,412 259,176 285,178 310,725 303,312 299,977 325,924 <1993 21,596 22,692 23,937 26,360 28,822 32,056 33,524 37,813 41,334 46,346 44,779 44,312
1993-1998 0 9627 18,904 47,705 87,077 136,758 191,454 253372 359,290 459,034 553,251 795,794 1993-1998 0 1516 3050 4267 7239 13,262 22,398 35,700 52,322 64,331 73,226 90,555
1999-2004 0 0 0 0 0 0 0 113 9179 60,329 106,253 167,126 1999-2004 0 0 0 0 0 0 17 569 2571 7000 15,322 27,546
Germany Total 216,841 252,039 305,069 367,045 405,116 461,433 531,399 595,970 683,818 844,892 972,564 | 1,191,208 UK Total 97,710 118,688 146,851 166,793 192,425 219,314 276,391 322,938 382,766 457,846 564,332 665,838
<1993 216,841 243,444 286,199 320,040 309,474 311,499 319,638 322,023 329,714 329,664 325,440 581,819 <1993 97,710 114,547 142,296 143,805 158,823 171,808 203,498 221,116 230,805 232,269 248,814 255,921
1993-1998| 0 859 | 18870 | 47005 | 95642 | 149934 | 211761 | 267851 | 334466 | 431,153 | 499230 | 265790 1993-1998| 0 4142 | 4555 | 22988 | 33602 | 47507 | 72893 | 101383 | 147,613 | 194402 | 259,163 | 325645
1999-2004| 0 0 0 0 0 0 0 6097 | 19638 | 84075 | 147894 | 343599 1999-2004| 0 0 0 0 0 0 0 440 4348 | 31175 | 56355 | 84273
Greece | Total 9917 9880 | 10810 | 13422 | 13037 | 14085 | 21925 | 28023 | 35904 | 48137 | 60792 | 70986 Al Total | 844947 | 1030049 | 1,177,381 | 1,399,649 | 1,640,465 | 1928709 | 2,432,374 | 2961676 | 3,536,117 | 4,345,692 | 5,097,112 | 6,173,756
<1993 9917 9880 9530 10,895 11,131 8720 11,927 13,165 13,884 15,448 16,846 22,729 <1993 842,501 996,407 | 1,108,751 | 1,215,487 | 1,277,705 | 1,358,870 | 1,507,439 | 1,633,570 | 1,716,797 | 1,719,691 | 1,688,701 | 1,974,695
1993-1998| 0 0 1280 | 2527 1906 5365 9998 | 14857 | 21192 | 25168 | 30224 | 35352 1993-1998| 2446 | 33642 | 68630 | 184162 | 362760 | 569,839 | 924794 | 1,316,592 | 1766348 | 2,301,314 | 2,745,786 | 3,128,078
19992004 | 0 0 0 0 0 0 0 0 828 7520 | 13721 | 12,904 19992004 0 0 0 0 0 0 140 | 514 | 52972 | 324687 | e62625 | 1,070,983
Hungary |  Total 3450 7737 | 15409 | 15961 | 26757 | 35973 | 43953 | 60054 | 70842 | 91099 | 107.259
<1993 3450 7737 | 15157 | 15410 | 22714 | 28465 | 33131 | 37982 | 41967 | 4353 | 43451
19931998 0 0 252 551 4043 7508 | 10821 | 21945 | 24723 | 36900 | 46494 Tabel B1. Sales in Europe based on first introduction date in Europe (€000s).
1999-2004 0 0 0 0 0 0 2 127 4153 10,663 17,313
relnd | ol 00 | GOt6 | % | dese | A1 ] T ] o7 ] s ] TI722 | TR0 | 186% In Table B.1 the date of potential first access to the drug is defined according to first date of introduction in any of the Euro-
<1993 2605 2966 3315 3962 4260 4357 4590 4898 5098 5436 5943 pean countries included in the study.
1993-1998 4 50 380 694 1021 1475 2168 3007 4245 6341 8432
1999-2004 0 0 0 0 0 0 27 120 2378 3258 4314 In Table B.2 the date of potential first access to the drug is defined based on the introduction date in each country. Note that
aly ol | 151756 | 150104 | 142461 | 185380 | 235212 | 279542 | 325270 | 504576 | cossse | 746662 | sl6a4z | 904348 in Table B.2 there may be some sales for a certain drug before the formal date of introduction in each country, which can be
<1993 151,756 150,104 137,689 163,212 177,353 193,695 206,138 255,128 264,682 253,904 215,526 207,315 eXplalned by the fact that they are sold on a SpeCIal licence prior to authorisation.
1993-1998 0 0 4772 22,168 57,859 85,847 119,132 246,583 336,600 448,059 473,898 542121
1999-2004 0 0 0 0 0 0 0 2865 7272 44,700 127,418 154,913
Netherl | Total | 34854 | 40348 | 46836 | 53625 | 60307 | 68180 | 83615 | 92156 | 107473 | 133581 | 169978 | 207,824
<1993 | 34508 | 39046 | 43128 | 44230 | 43925 | 48543 | 51860 | 52979 | 55442 | 58285 | 63581 | 65302
1993-1998 | 346 1302 3708 9395 | 16382 | 19637 | 31631 | 38538 | 51004 | 66428 | 89121 | 118392
1999-2004| 0 0 0 0 0 0 123 639 1027 8869 | 17277 | 24131
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Country | Variable | 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 Country | Variable | 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Austria Total 27640 | 32909 | 37572 | 44758 | 60807 | 60506 | 72028 | 80550 | 92854 | 116342 | 134818 | 153839 Netherl. | Total 34854 | 40348 | 46836 | 53625 | 60307 | 68180 | 83615 | 92156 | 107473 | 133581 | 169978 | 207,824
<1993 | 26161 | 29754 | 33178 | 35980 | 42980 | 36423 | 38619 | 39638 | 38358 | 37334 | 36505 | 35015 <1993 | 34508 | 39046 | 43128 | 44230 | 43925 | 48543 | 51,860 | 52979 | 55442 | 58096 | 63309 | 64948
1993-1998 | 1479 3155 4395 8778 17,827 | 24083 | 32682 | 38356 | 44449 | 55620 | 65467 | 75293 1993-1998| 346 1302 3708 9395 16382 | 19637 | 30960 | 36842 | 46625 | s4611 | 67061 | 83761
1999-2004 0 0 0 0 0 0 727 2556 10047 | 23388 | 32847 | 43530 1999-2004 0 0 0 0 0 0 794 2335 5406 20874 | 39609 | 59115
Belgium | Total 47067 | 53811 | 61020 | 64120 | 75148 | 92180 | 105322 | 117,197 | 140343 | 176623 | 201474 Norway | Total 14642 | 17247 | 21593 | 26676 | 31922 | 37435 | 42456 | 51500
<1993 46815 | 52968 | 57000 | 58092 | 62748 | 68653 | 72297 | 75583 | 72556 | 61,820 | 60381 <1993 9957 10421 | 11,103 | 11584 | 11623 | 11271 | 10672 | 11264
1993-1998 94 568 3776 5790 12159 | 20385 | 24734 | 26865 | 36949 | 4559 | 52499 1993-1998 4685 6825 10491 | 14937 | 19569 | 23045 | 26691 | 32397
1999-2004 258 275 244 238 241 3142 8292 14749 | 30837 | 69206 | 88593 1999-2004 0 0 0 155 731 3119 5094 7840
poech | Total 1494 1657 3313 7513 7993 19997 | 23252 | 31,871 | 39725 | 49494 | 60511 | 77334 Poland Total 8727 12632 | 14114 | 15698 | 23313 | 51349 | 47677 | 60438 | 73282 | 90523 | 106789 | 124553
<1993 1258 1385 2619 5176 5297 113 | 10775 | 12149 | 12558 | 14397 | 15549 | 17,094 <1993 3673 4979 4875 4759 7124 12443 | 11006 | 11963 | 1489 | 15565 | 18694 | 19188
1993-1998| 236 272 693 2337 2696 8884 12260 | 17566 | 20814 | 24530 | 28264 | 34575 1993-1998| 3029 5174 6714 7827 12999 | 35605 | 34278 | 45451 | 54938 | 61080 | 64037 | 71,994
19992004 0 0 0 0 0 0 217 2156 6354 10568 | 16698 | 25665 1999-2004| 2025 2479 2525 3113 3189 3301 2393 3024 3454 13878 | 24058 | 3337
Denmark Total 9938 10,759 12,243 14,827 16,803 20,908 23,999 31,790 46,460 61,355 76,295 Portugal Total 2086 2523 2896 3154 3023 2083 3087 2928 3050 3086 2977 2849
<1993 8738 8655 9615 10560 | 10534 | 11571 | 12427 | 12444 | 14744 | 15872 | 158% 1993 2086 523 2896 3154 3023 2953 2979 737 5759 2726 2560 2393
1993-1998 1199 2104 2628 4267 6269 9318 11,264 | 17964 | 24688 | 33119 | 41616 1993-199 o 0 0 0 o 20 76 26 123 12 0 19
1999-2004 0 0 0 0 0 20 308 1381 7627 12364 | 18784 1999-2004 0 0 0 0 0 0 5 115 167 %6 275 26
Finland | Total 13552 | 14658 | 18556 | 22687 | 25348 | 29148 | 34101 | 42371 | 53843 | 65030 | 81,562 Spain Total | 54781 | 57406 | 65140 | 75297 | 89540 | 107573 | 273684 | 317,989 | 370163 | 453009 | 545372 | 648935
<1993 11796 | 12402 | 14149 | 15511 16196 | 16742 | 17150 | 17820 | 17426 | 16507 | 18602 <1993 54713 | 57328 | 65013 | 74622 | 79913 | 88397 | 129160 | 126998 | 129,292 | 136286 | 143384 | 141,518
1993-1998 1757 2256 4407 7176 9152 12343 | 16714 | 22881 [ 29225 | 36074 | 45574 1993-1998| 68 78 127 675 9627 19176 | 124817 | 153460 | 166,158 | 184,643 | 211,248 | 247577
1999-2004 0 0 0 0 0 64 237 1670 7191 12450 | 17386 1999-2004| 0 0 0 0 0 0 19707 | 37531 | 74713 | 132,080 | 190,740 | 259,840
France Total | 195020 | 220332 | 248763 | 281675 | 331354 | 377170 | 450629 | 538663 | 679,195 | 822,675 | 959,480 | 1288844 e ot 22504 | 30606 | 36588 | 43739 | 45386 | 54675 | 61844 | 70654 | 71749 | 101124 | 117730 | 138006
<1993 | 178556 | 194,084 | 211339 | 215171 | 225640 | 223309 | 242659 | 268344 | 291012 | 280818 | 276,701 | 300944 1993 | 21573 | 26771 | 30561 | 34170 | 31340 | 34064 | 34822 | 34729 | 35056 | 32238 | 31094 | 30838
1993-1998 | 16464 | 26249 | 35698 | 63088 | 102256 | 149259 | 203710 | 262134 | 356145 | 445052 | 528473 | 754,852 19931998 951 2835 027 9569 14046 | 20611 | 25986 | 32153 | 32153 | 48029 | 56016 | 66195
1999-2004 0 0 1726 3416 3458 4602 4260 8185 32,038 | 96805 | 154,306 | 233,048 1999-2004 o 0 0 0 o 0 1036 3772 4510 20858 | 30620 | 40973
Germany | Total | 216841 | 252039 | 305069 | 367,045 | 405116 | 461433 | 531399 | 595970 | 683818 | 844,892 | 972,564 | 1,191,208 | 2159 | 24207 | 26987 | 30627 | 36060 | 45319 | 55939 | 74081 | 96227 | 117677 | 133327 | 162413

<1993 216,841 243,444 286,199 318,818 305,657 304,255 311,122 313,017 320,058 316,809 310,979 497,411 <1993 21596 22,692 23711 25706 27943 30895 32314 36352 39575 44335 42811 42348

1993-1998| 0 8596 18870 | 48228 | 99241 | 155367 | 209,264 | 243778 | 275396 | 341476 | 391,003 | 214,215 19931998 o 1916 e 1921 a7 14423 | 22797 | 30632 | 42537 | so0580 | 55128 | 67422
1999-2004| 0 0 0 0 218 1811 11013 | 39175 | 88364 | 186607 | 270,582 | 479,582 19992004] o o 5 0 o o 28 7098 14115 | 22762 | 35388 | 52643
Greece Total 9917 9880 10810 | 13422 | 13037 | 14085 | 21925 | 28023 | 35904 | 48137 | 60792 | 70986 UK Total 97,710 | 118688 | 146851 | 166793 | 192425 | 219,314 | 276391 | 322938 | 382766 | 457,846 | 564332 | 665838
<1993 9917 9880 9530 10895 | 10,966 8519 11342 | 12491 | 13023 | 14175 | 15481 | 21347 <1993 | 88495 | 102969 | 126868 | 126027 | 137,679 | 143252 | 167,139 | 177,935 | 182,497 | 179,168 | 194793 | 202443
1993-1998 0 0 1280 2527 2072 5566 9688 12427 | 15049 | 18295 | 19641 | 24846 1993-1998| 7811 14013 | 17977 | 38832 | 50706 | 69435 | 98084 | 128778 | 166822 | 211,244 | 259,383 | 303438
1999-2004 0 0 0 0 0 0 895 3104 7831 15667 | 25670 | 24793 1999-2004| 1404 1707 2006 1934 4041 6628 11768 | 16225 | 33446 | 67434 | 110157 | 159957
Hungary | Total 3450 7737 15409 | 15961 | 26757 | 35973 | 43953 | 60054 | 70842 | 91099 | 107,259 Al Total | 844,947 | 1,030,049 | 1,177,381 | 1,399,649 | 1,640,465 | 1,928,709 | 2,432,374 | 2,961,676 | 3,536,117 | 4,345,692 | 5,097,112 | 6,173,756
<1993 2676 4908 9403 9088 12395 | 14571 16577 | 17944 | 18774 | 18859 | 18,198 <1993 | 809,642 | 954389 | 1,056,288 | 1,151,929 | 1,202,909 | 1,251,409 | 1,372,671 | 1,474,239 | 1,534,733 | 1,520,774 | 1,492,843 | 1,709,878
1993-1998 73 2829 5708 6581 14016 | 21028 | 26205 | 37290 | 42193 | 50643 | 57292 1993-1998| 31,876 | 71216 | 114561 | 238715 | 426121 | 660370 | 1,001,589 | 1,322,900 | 1,616,459 | 1,978,916 | 2,259,402 | 2,522,029
1999-2004 ! 0 298 292 346 374 nn 4819 9875 21,597 | 31.770 1999-2004| 3429 4444 6532 9005 11436 | 16929 | 58114 | 164536 | 384925 | 846002 | 1,344,867 | 1,941,849
Ireland |  Total 2609 3016 3696 4656 5281 5831 6785 8025 11722 | 15035 | 18689
<1993 2603 2965 3314 3956 4253 4349 4578 4890 5095 5434 5941
1993-1998 6 50 381 699 1027 1482 1931 2337 3283 4806 5925 Tabel B2. Sales in Europe based on introduction date in each country (€000s).
1999-2004 0 0 0 0 0 0 276 797 3344 4795 6823
Italy Total | 151,756 | 150104 | 142461 | 185380 | 235212 | 2795542 | 325270 | 504576 | 608554 | 746662 | 816842 | 904,348

<1993 150,264 146,907 134,473 159,741 174,259 190,695 201,885 250,294 259,907 249,561 211,818 204,110

1993-1998 1492 3197 7988 25,639 60,953 88,847 121,938 225,463 268,345 324,239 316,612 342,366

1999-2004 0 0 0 0 0 0 1446 28,819 80,302 172,862 288,412 357,872
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IN A members Basque Office for Health Technology Assessment OSTEBA Spain
Agence d’Evaluation des Technologies AETMIS Canada Swedish Council on Technology Assessment in Health Care SBU Sweden
Agencia de Evaluacion de Tecnologias Sanitarias AETS Spain Unidad de Evaluacion de Tecnologias Sanitarias UETS Spain
Agencia de Evaluacién de Tecnologias Sanitarias de Andalucia AETSA Spain VA Technology Assessment Program VATAP USA
Alberta Heritage Foundation for Medical Research AHFMR Canada The Netherlands Organisation for Health Research and Development ZonMW The Netherlands
L’Agence Nationale d’Accréditation et d'Evaluation en Santé ANAES France BlueCross BlueShield Technology Evaluation Center BCBS USA
Australian Safety and Efficacy Register of New Interventional Procedures - Surgical ASERNIPS Australia Canadian Task Force on Preventive Health Care CTFPHC Canada
Catalan Agency for Health Technology Assessment and Research CAHTA Spain The Centre for Clinical Effectiveness CCE Australia
Canadian Coordinating Office for Health Technology Assessment CCOHTA Canada HAYES Inc. USA
Comité d’Evaluation et de Diffusion des Innovations Technologiques Assistance Publique Hopitaux de Paris CEDIT France Institute for Clinical Evaluative Sciences ICES Canada
Centers for Medicare and Medicaid Services CMS USA The Institute for Clinical Systems Improvement ICSI USA
Center for Medical Technology Assessment CMT Sweden Malaysian Health Technology Assessment Unit MHTAU Malaysia
Centre for Reviews and Dissemination CRD UK Technology Assessment Unit of the McGill University Health Centre MUHC Canada
College voor Zorgverzekeringen cvz The Netherlands Ontario Ministry of Health and Long-Term Care Canada
Danish Centre for Evaluation and Health Technology Assessment DACEHTA. Denmark Swiss Science and Technology Council/Technology Assessment TASWISS Switzerland
German Agency for Health Technology Assessment at the German Institute for Medical Documentation and Information ((_Iajjé:_l'\;lr& Germany TNO Prevention and Health TNO The Netherlands
Danish Institute for Health Services Research and Development DSI Denmark University HealthSystem Consortium UHC USA
Unidad de Tecnologias de Salud ETESA Chile Wessex Institute for Health Research and Development: STEER Reports (edited by Bazian Ltd) WIHRD UK
Finnish Office for Health Care Technology Assessment FinOHTA Finland West Midlands Health Technology Assessment Collaboration WMHTAC UK
Health Council of the Netherlands GR The Netherlands Washington State Department of Labor and Industries WSDLI USA
Unit of Health Economics and Health Technology Assessment HunHTA Hungary Agencies that are now closed | |
Israel Center for Technology Assessment in Health Care ICTAHC Israel British Columbia Office of Health Technology Assessment BCOHTA Canada
Instituto Nacional de Higiene Epidemiologia y Microbiologia INHEM Cuba Health Services Utilization and Research Committee HSURC Canada
Unit of the Institute of Technology Assessment ITAHTA Austria Health Technology Advisory Committee HTAC USA
Belgian Federal Health Care Knowledge Centre KCE Belgium Office of Technology Assessment OTA USA
Medical Services Advisory Committee MSAC Australia Scottish Health Purchasing Information Centre SHPIC UK
Medical Technology Unit, Federal Social Insurance Office Switzerland MTUFSIOS Switzerland ) )

INAHTA = International Network of Agencies for Health Technology Assessment
National Coordinating Centre for Health Technology Assessment NCCHTA UK
National Horizon Scanning Center NHSC UK Tabel C1. Health Technology Assessment agencies included in the Health Technology Assessment database
NHS Quality Improvement Scotland NHSQIS UK (1 990_2004)
National Institute for Health and Clinical Excellence NICE UK
Norwegian Knowledge Centre for the Health Services (formerly SMM) NKCHS Norway
New Zealand Health Technology Assessment NZHTA New Zealand
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