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Foreword

Cancer care remains one of the most intensely discussed health policy issues in Europe. Demographic
factors such as an ageing population, in part driven by advancements in other medicélafields,

led to an increased disease burden caused by cancetg patients and to the health care system as

a whole. At the same time, there has been significant scientific advancements made, in some cases
transforming cancer from a fatal to a chronic disease which in turn introduces new challenges that

need to be attessed.

In this report, which is an update of several reports published between 2005 and 2016 on differences
between European countries in terms of disease burden, aodtpatient access to new cancer
medicineswe try to provide an ufo-date and commehensive description of the burden of cancer
across Europe alongside data on differences in access to novel therapies in the region. We also
discuss some of the medical trends going forward and highlight some policy issues that will be
important to address We hope that the report can serve as a reference to inform key policy
discussions between the different stakeholders in this field

Anna Gustafsson, Fredrik Moen, and Ulla Wilking provided excellent research support for this
report Jyoti Patelat IQVIA assisted us in extracting and interpreting the data on sales of cancer
medicinesWe would like to thank Mihai Rotaru at EFPIA for help in organizing and managing the
project and the members of the EFPIA Oncology Platform for discussions and commemgs on t
report. We would also like to thank EFPIA for funding the project through a grant to IHE. The

responsibility for the analysis and conclusions in this report lies solely with the authors.

Lund, December@19
Peter Lindgren

Managing Director, IHE
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Executivesummary

More thanone of every four deatl{26%)in Europeis due to canceilhis makes cancer the second
leading cause of death behind cardiovascular diseases. Gaalser the disease group that cause
the second greatest disease bur(0% measured in DALYshafter cardiovascular diseasds.
several wealthier countrie®énmark, France, the Netherlandsidthe UK), cancer has already
become the leading cause of death and disease biildsmnlevelopment is also foreseeable in other

Europearcountries.

The number of newly diagnosed cancer céisesdence)is growing. Cancer incidence increased by
around 50 percent from 2.1 million to 3.1 million cases between 1995 and 2018 in Hihispe.
development is driven by several factorsome of which can be addressed by policy measures. A
strong driver of the incesse in incidence is population aging, as cancer is an-agsuagiated disease.
Projections show thaheforecasted development in population aging (and minor overall population
growth) will add 775,000casesn incidenceuntil 2040 compared to the sitigt in 2018in the

absence ofurther improvements in cancer care and prevention

Around 4G 45 percent of all cancer cases are estimated to be prevefitablencreasingrendin
cancer incidence needs to be met by a stronger focusiroarp prevention and screeningll
European countries still have great opportunities for improving poliniekese areaslobacco
control is thesingle most important measur&he Tobacco Products Directivi@014/40/EU)has

been a major step in the right diten at the European level, but more needs to be done on the
national level. HPV vaccination programs for girls and boys are cost effective but not fully
implemented in many countries. A cadtective use of resources forganizedscreening programs
requires spending on colorectal, cervical, and breast cancer (inrtésof priority), whereas the

costeffectiveness of prostate and lung cancer screening is currently not well established.

The total number of@hths from cancémortality) is still increasing between 1995 and 2018 there
was a 20 percent increase from 1.2 million to 1.4 million deaths in Europe. Howev@icrease
hasbeenslowing and deaths have actually been decreasingge groups below 65 years. In the
absence of population growdimd population aging, cancer mortality would have decreased in almost
all countriesbetween 1995 and 2018ontinuous increases Myear survival rates for the most
common cancer typeis all countries are a reflection of this development. Increasingvsiir
explains why mortality increased much less than incidence (20% vs.d#%gen 1995 an2018.

There is a clear pattern of wealthier countries to record higher survival rates than poorer countries.

Cancer research has been fundamental to dngigmprovements isurvival by leading tadvances

in screening, diagnosticandmedicaltreatment Research has increased our knowledge about the
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human cell and its molecular mechanisms. Medical oncology entered a new phase in the 21st century
with novelmedicines targeting countless nexdygntified molecular targets. Progress in diagnostics

has made it easier to predict if a patient is likelyespond to a certain treatmemid paved the way

for personalized medicinde he | at est maj or devel opment is ac
system to attack the tumor. Immunotherapy has become a cornerstone in multiple solid malignancies
during the last fie years, and over 2,000 clinical trials are currently ongoing. Current data indicate

that in someéndications a substantial subgroup of patients is likely cured from metastatic disease.

Cancer research has resulted iisginct increase in the numberagiproved cancer medicinaad
indicationsin recent years. Around ten new medicines were approved by the EMA everlin year
2012 2018 compared to around four new medicines in 22011 A considerable share of new
medicines has an orphan designation, iatitig small patient populationBuring the last decade,

R&D investment in cancer research by the pharmaceutical industry has grown much quicker than
investment by public and private nrpnofit sourcesand by far outnumbers the total investment made

by thelatter sourcesCancer research in Europeght receive greater attention and funding from

public sources in the coming years by the new European Commission.

Innovations in cancer treatment can only produce benefits if they reach patients in cliniba prac

which requiresncreases in health care spendifie health expenditure spent on cancer care (direct
costs of cancer) doubl eidEufopedetweansl295 and 2018i(im2918t o U 1
prices and exchange rates).4apita health spaling on cancer increased®per cent5fr om
t o 950The direct costs of canceer capitadiffer greatly between countrieBustria, Germany,
Switzerlandthe three Benelux countriemnd Francepend the most on cancer care. Countries along

the Eagern border of the EU (except Finland) spend the least on cancerefbgeting their lower
overallspending on health care per capd#ferences in pecapita health spending on canbere

become smaller over timdue to greater increases in spending in poorer counfigggular

provision of dseasespecific health expenditure dafsuch as in Germany and the Netherlansls)

needed to providenambiguous evidence on thagnitude andevelopmenbf health careosts

Theindirect cost®f cancedecreasetly 9 percent r o7nb id | | i7@billiontindEurape between

1995 and 2018 (in 2018 prices and exchange rates)esponding to a 15 percent decrease from

0 168 o 3(pér apitaThis is a result of a decline mortality among patients of working age

which has reduced the producti vbi lyl i50hdlisrt).6 r @ m p |
The productivity loss from morbidity U0 2 0  has] abcording Yo available data, remained stable

during ths period, but there is a lack of comparable data across countries and over time.

IHE REPORT20197
www.ihe.se


https://ihe.se/en/

COMPARATOR REPORT ON CANCER IN EUROPE 2019

Costs for informal carenight beof the same magnitude as the indirect costs from morbibolity
their exact magnitude and development over time is unclear due to laclabfesdataThe fact that

the sum of indirect costs and informal care costs mighalb®st as larges the totahealth
expenditure spent on cancer car2018 underlines the importance of applying a societal perspective
in thedesign of policy measures prevent, detect, and treat cancer

Three major trends have characterizeddéeclopment of thdirect costof cancerduring the last
decadesFirst, direct costdhavegenerallygrownin line with total health expenditurdround 4 7
percent of total health expenditure are usugfignton cancer and thisshare has been relatively
stable over timeThe increase in direct costspartly driven by the rising number of cancer patients

and partly by more intensive care and increased costs per patient.

The second trend is the&ncer care has shifted from an inpatient to an ambulatory setting. Inpatient
days, which are comparatively expensive, have partly been substituted by outpats nthiish are

comparatively cheaper. This shiftdartly a result of new treatment modalitiesluding new cancer

medicines Oral delivery of cancer medicines has also become more common and enabled patients

to receive treatment at homikne potential bfurther cuts to hospital beds has probably alrdzebn
exhausted irsomecountriesby now, and this will make it difficult to offsdtture increases in

expenditure on ambulatory care and nevancer medicines

The third trend is that expenditures omoar medicinefave beeincreasingThetotal expenditure
doubled from 0ul4.6 bil between 2008andi261 .28 drices dnd o n
exchange ratesPercapita spending on medicinesn ¢ r e a s28td o f Wh® éractsize of these
expenditures might however be overestimated dwmmdidential rebatesn medicinesvhich are

not accounted for in available sales d&ancer medicines have accounted for a growing share of
the direct costs of cance@ver one fourth(31 percent) of the direct costs consisted of cancer
medicines in 201,8compared td7 percent in 208. Cancer medicinebBave alscaccoungd for a
modest butgrowing share of total pharmaceutieaipenditure The increase in cancer medicine
spending igelatedto factorssuch asan increasing number of new cancer medicines leading to
increased usagg.g. new patient group<ligible for treatment use in an gdvant setting, longer

duration of therapy) ankigher priceof new medicines

Patient access tnew cancer mediciness much greater in wealthier than in poorer counjries
irrespective of measuring access in terms of value or vollime pattern has nehanged over time
and is consistent with the one found in the previous Comparator rdfegsured in valuehe top
spenders in 2018 were Austria, Ger many, and
Czechia, Latvia, and Poland spent the &t ( ar o un Higherirébates on medicheés.in
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poorer countries mighexaggerate these differenchkeasured in volume,qorer countries recorded
a use ohround one third to one half of the level of the big 5 counffiesce, Germany, Italy, 8m,
the UK)andotherwealthier countrieg a selection of cancer medicines

The largest country differences in uptatiemedicines (measured in volumegre observed in
immunooncology medicines and in medicines used for multiple myeloma and prostaty oa
2018. The uptake of immurmncology medicines in poorer countries was aroun@Q@ercent of

the level observed in the big 5 antherwealthier countriesThis reflects a general pattern of a
stronger uptake of the newest canmedicines in wealthier countries than in poorer countries in all
years between 2008 and 20C8untry differences in uptake of mature medicines with a large patient

population were comparatively smaller thamewer medicines.

A challengefor access to ve mediciness the tradeoff between early access amidence on value

to patients. Mny cancermedicineslack evidence of additionallinical benefitsvalue to patients

(such as in terms of overall survival)the time oEMA approval This creates a deand for follow

up studiesof patientoutcome in clinical practice, and mechanisms for adjusting pricing and
paymentdased orthe results of such studies. While progress along these lines can be seen, there
needs to be improvemeint the collection and malysis of realworld datato make them useful for
agreements between payers and manufact@ech agreements may lead to a faster and more equal

uptake and use of innovative medicines that prowidstvalue to patients and health care systems.

Anotherchallengefor access to new medicines is the need to balance adequate reimbursement for
value against affordability. A large share of European cancer patients, especially in Eastern Europe,
cannot gain access to effective (and potentially-efsttive) medicines due to affordabilitglated
reasons. Novel methods for pricing, valuation, pagment have been proposed to ensure access to
recent developments such@A&R T-cell therapies andombination and muklindication treatments.

Better &@cess toelevantdata andertainregulatory changesan help t@dopt these methodsorder

to incentivize future innovatiorfior the benefit of patient§-heuse of biosimilar&nd genericss an
important way to support cesffective spending ormedicines and to create financial scope for

investing intainnovaive andcosteffective medicines that preusly seemed unaffordable.

Health care systems need to weigh the costs from investing in different areas of cancer care against
the potential improvements in patient outconTéss will ensurehat scate resources are used in a
costeffective wayand povide valuefor-moneyfor patients and taxpayer$here is a positive
association between heaétkpenditure spermn cancer care and surviyalt there arevariations in
efficiencyin cancer care both between and within countries. This indicates opportunities to improve

efficiency and outcomes in all countriesEurope
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1. Introduction

Cancer is the collective name of a group of over 100 diseases that are characterized by uncontrolled
growth and division of cells. Thmost common types in Europe are breast cancer, prostate cancer,
colorectal cancer, and lung cancer. Cancer affects people of all ages. However, the risk of getting
cancer increases dramatically with age, because the cellular repair mechanisms becfietiless e

as a person grows older and because of an accumulation of and exposuréttmatigksrease over

a personf@ls i feti me

500 000
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H Incidence = Mortality

Figure 1: Number of cases ofancer incidence and mortality in Europe, 2018

Notes: Europe includes the E28, IS, NO, and CHCancer refers to all cancer sites but+meelanoma skin

cancer (ICD10 C0GC97/C44) Source]2].

Figure 1 shows why cancer is consideredagingassociated diseas&dhe number of newly
diagnosed cases (incidends)very low in children and young adults, but after agét 4fcreases

rapidly. Similarly, thenumber of cancer deaths (mortalitiges with age. In 2018, three out of five
incidence cases (61%) and three out of four mortality cases (76%) occurred in people aged 65 or

older.

The management obacer represents a major challenge for health care systems in Europe and the
rest of the wrld. The aging population in all countries across Europe means that more and more

people aref anage when major cancer types typically develogeed, bhe total annual number of

! These risks include, for instance, tobacco use, alcohol use, unhealthy diet, physical inactivity, infection with
carcinogenic virusesuch as human papillomavirus (HPV) and hepatitis B yiousvith helicobacter pylori,
air polution, andionizing and ultraviolet radiation.
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newly diagnosed cancer cases has been rising for a long time. Eghungs thatcancerincidence
in Europe(defined a€£U-28, IS, NO, and CHhasgraduallyincreased byround50 percentfrom
2.1 million to 3.1 million cases between 1995 and 2(38].

4.0
R ———®
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15
1.0
0.5
0.0
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—@— |ncidence Mortality == Incidence (projected) Mortality (projected)

Figure 2: Cancer incidence and mortality (in million cases) in Europe, 9488 and
projectionof status qu@2020 2040

Notes:Europe includes the E8, IS, NO, and CHCanceris defined asCD-10 COBC97/C44.Source]3-

9.

The increasing trend in cancer incidence has been engaging policy makers for a long time. In the US,
the Nixon administration declared fAThe War on
Commisso n6s first AEur ope Against Cancer o progran

persistently called for actions and supported countries to reduce premature mortality from cancer.

Despite increasing cancer incidence, much progress has been achievddshdbeades. Figuz
shows thatancemortality in Europe has increased &gound 20 perceritom 12 million to 14
million cases between 1995 and 20T&is increase was distinctly lower than the corresponding
increase in cancer incidenaE50 percentleading to a widening gap between incidence and mortality
in Figure 2 At the individual level, this development is reflected in increasing survikajor
advances irdiagnosisand medical treatment along with screening programs are se&sothis

developmenf10, 11].

Figure2 alsoprojects what would happen in the absence of further improvements &r caneand
prevention[9]. If the status quaemains(with base year 2018)the forecasteddemographic
development gopulation agingand minor overall population growth) will continue to push up

incidence and mortalitin Europe In 2040, an estimatedi75000 newly diagnosed cases as well as
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550,000 deaths would be added compared to the situation in 2018. This projection makes it clear that
further improvements and investment in all areas of canceii gaeyention, screeningljagnosis
treatmenti are needed to meet the demographic challengei@achieve a lasting turnaround in

cancer incidence and mortality.

1.1 Purpose and outline of the report

The purpose of this reportis provide decision makers with a clear pictureaficer in Europe in

order to support efforts fgan and take action teduce the burden of cancéhis report is an update

of a report published in 201@2], which in turn was preceded by seale€omparator reports on
cancer published since 20053-15]. Similar to the previous report, the geographic scope of this
report is Europe, defined as the 28 member states of the European Uni@8)(Bbd Iceland,
Norway, and Switzerland. The exclusion of other countries on the Balkan and in Eastern Europe is
due to lack of data. Whenever countries from these regions are included or when countries of the
principal 31 countries are missing due to lack of data, tmetesd in the report.

The report consists of founain chaptersChapter2 analyzes the development of the burden of
cancer in recent decades, distinguishing between the disease burden and the economic burden.
Chapter 3reviews recent medical developments the field of oncology and provides some
prospective analysisChapter 4analyzes access to and uptake of cancer medicCleapter 5
discusses policy issues in relatiorthe provision ohigh-quality cancer carandaccess to cancer
medicines.
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2. Disease burden and economic burden of
cancer

2.1 Key messages

1 The disease burden of cancer in Europe is high. More than one in four(@é&the/as due
to cancer in2016. This makes cancer the second leading cause of death behind
cardiovascular diseasdSancer waslsothe disease group that caused the secondegteat

disease burdef20%)after cardiovascular diseases.

1 The number of newly diagnosed cancer cases is growing. Cancer incidence increased by
around 50 percent from2million to 3.1 million cases between 1995 and 2018 in Europe.
Population growth and, merimportantly, population aging are strong drivers of this
increase. A stronger focus on primary prevention (such as vaccination programs and
measures to facilitate the adoption of healthier lifestyles) is needed to achieve a turnaround

in cancer incidence

1 Deaths from cancer are still increasing but the increase has shotéd age groups below
65 years deaths are actually decreadtegween 1995 and 2018, cancer mortality increased
by around 20 percent from2lmillion to 14 million deaths. In the alesice of population

growth and population aging, cancer mortality would have decreased in almost all countries.

1 The 5year survival rates fahe most commogancer types have increased between 1995
and 2014 in all countries. There is a clear pattern oftinea countries to record higher
survival rates than poorer countries. Improvements in all areas of cancer care (screening,
diagnostics, treatment, organization of the care process) were important to achieve

improvements in survival.

1 The health expenditure spent on cancer care (direct costs of amdglgdromid 52 bi | | i on
t 0103billion in Europe between 1995 and 2018 (in 2018 prices and exchange rates). Per
capita health spending on cancer increase@tp er c ent 5f o 65MA régllér
provision of dseasespecific health expenditure daf@uch as in Germany and the
Netherlands)s needed to providenambiguougvidence on the magnitude and development

of health care costs

I The direct costs of canceer capitadiffer greatly between countries bdifferenceshave
become smaller over timAustria, Germany, Switzerlanthe three Benelux countriesnd

Francespend the most on cancer care. Countries along the Eastern border of the EU (except

16
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Finland) spend theshst on cancer caneflecting their lower overall spending health care
per capita

1 Spending on cancer as a share of total health expenditure has been relatively stable over time.
Around 4 7 percent of total health expenditure are usually devotedniwecaHowever, the
composition of the direct costs of cancer has changed in recent decades. Expenditures on
inpatient care have declined in relative terms, whereas expenditures on ambulatory care and

cancer medicines have increased.

1 Expenditures on canceredicines have increased during recent decadegofdieosts of
cancer medicines more than doubled between 2008 and 2018 in EDaoper medicines
account for a growing share of the direct costs of cafner one fourtl{31 percent) of the
direct cets consisted of cancer medicines in 2@8npared td2 percent in 20Q%lthough
the exactsize of theseshares might be overestimated duectmfidential rebateson

medicines

1 The indirect costs of cancer exceeded the direct costs in 1995 in Elihepedirect costs
decreasetly 9 percent r ofib | | i70billiontiroEurdpe between 1995 and 2018 (in
2018 prices and exchange rat@3)is is a result of a decline in mortality among patients of
working age which has reduced the productivity logeni premature mortalityThe
productivity loss from morbidity might have remained stahleng this period.

T Costs for informal carmight beof the same magnitude as the indirect costs from morbidity
but theirexact magnitude andevelopment over time is unclear due to lackwfabledata
Increased treatment of patients in an ambulatory setting and an increased cancer incidence

and mortaliy in older age groups points to a potential future increase in informal care.

1 The increase ithedirect costf cancer have to some extent been offset by a decrease in

theindirect costsHowever, the total costs of cancer keep increasing.

2.2 Epidemiology of cancer

This chapter aims tdescribe the two key aspects of the burden of caindbe disease burden
(sections 2.2 and 2.2nd the economic burddésection 2.4} in Europe.The focus is to describe
the developmenif the burden of cancéetween 199%and 2018.

The disease burdesf cancercan be characterized by differepidemiological measurgsuch as
incidence mortality, and survivalData forthesemeasures come from different sources. Incidence

and mortality data are regularly publishadderthe auspices of the International Agency for
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Research on Cancer (IARCAs many European countries lacked national cancer registries in past
(and several still do in 2019), incidence and mortality have to be estimaedé&thods to estimate
countryspeific incidence and mortalitihavechanged slightly over time, and care should be taken
when interpreting time trendSurvival datdor European countries with (regional or national) cancer
registriesare publishedy CONCORD, a program foworldwide surveillance of cancer survival

led by the London School of Hygiene & Tropical Medicine.

2.2.1Incidence

Cancer incidence refers to the number of new cancer cases diagnosed within a certain year in a
specific geographical area. In 1995, the estimateder incidencevas 2055 million in Europé;
0.94 million women and 1L1 million men[1]. Until 2018, the corresponding number had increased

by 50 percent to 3181 million; 1.42 million women andL.66 million men|[2].

There areseveral factors that can help to explain the increase in incidence between 1995 and 2018:

1 Population growth: The population of Europe has grown froBtd %27 million people an
increase by more than spercent[3]. At a constant risk of getting cancex,positive
population growth leads tmore cases otance. However,cancer incidencéas gone up

even in pefcapitaterms; seette section on crude ratbslow.

1 Population aging: As the risk of getting cancer increases with age, an aging population
contributes t@anincreasing number of cancer cases. The stigpeopleaged60 and older
has increased fror20 to 26 percentin Europe[3]. In the Appendix, agestandardized
incidence rates are presented, taking into account the effect of an aging population. Although
this explains some of the increase in themberof cancer cases, ther® still a distinct

increase in incidence left unexplained.

1 Risk factors: There are certain lifestyle factors linked to cancer that have increasest in
European countrieduring the past decades. Some of them are obesity (linkeslgto
colorectal cacer and postmenopausal breast cancer), alcohol consumption (linleeg. to

liver cancer and breast cancexid exposure to ultraviolet radiatigia sunbathing (linked

2 https://www.iarc.fr/

% https://csg.Ishtm.ac.uk/

4 All cancer sites but nemelanoma skincancer(ICD-10 COGC97/C44).Non-melanoma skin cancer is
commonly excluded from incidence data, as its registration is often incomplete and inaccurate, as it is usually
non-fatal and treated in primary care.

5 This estimate is calculated based onsge&cific growth rates in cancercidence between 199%] and 2018

[2] in Europe, where Europe is defined as-E8)(except CY), IS, NO, CHhe remaining Balkan countries,
Belarus, Moldova, Russia, and Ukraine
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to, e.g., skin cancerBy contrastsmoking (linked to, e.g., lung cancer) has dagediin men
and more recently also women[4]. Declining smoking rates do not immediately translate
into decreasig cancer incidence, as there apasiderable time lags betwetiie exposure

to risk factors and the development of cancer.

i Screening: Nationwide populatiddased screening progranfa breast cancer, cervical
cancer, and (since the beginning of the 2Dt0forectal cancenave been implementea
many countrieg5, 6]. Opportunisticscreening for prostate cancer has also become more
commonand might havéed to the detection of momases of latent diseab&t nevewould

have become symptomatic

1 Epidemiological developmerih other diseasegcompeting risksof death): People are
nowadayssurviving previously fatal diseases as a result of improvemehgesithcare and
medicine.This is especially true focardiovascular diseaseAs more peoplereach an
advanced agehis leaves more people at risk of getting cafnder

2.2.1.1 Crude rates

Crude rates are used to compare countries of different sizes in a comprehensive way. The crude rates
are obtained by standardizitige number of cancer cases with the size of the population and are
expressed as newly diagnosed cases per 100,000 inhabitants. Crude rates are also a relevant
measurement for poliaypakers to look at, as a growing population per se is not a problem,guovid

that a growing population entails maneome earners artedxpayers.

Figure3 shows cancer incidence for all cancers combined for both g&kesuntries with available

data saw increases in incidence between 1995 and 28i@hg the countries for which datae
availablefor 1995, Italy, Denmarkand Germany had the highest incidence rates with more than 400
cases per 100,000 inhabitariBsilgaria, Lithuania, and Malta had th@nlest incidence rates with
around or below 300 cases per 100,000 inhabitants. Italy, DepamatiGermany remagd in the

top with more than 600 cases per 100,000 inhabitants in B0i&ecountry with the highest ade

rate was HunganCyprus, Iceland, and Romania hhd towest crude ragén 2018with around 400
cases per 100,000 inhabitants
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Figure 3: Estimated number of cancer incidence cases per 100,000 inhabitants (crude
rates for bah sexes), 1992018

Notes: Eur. = EuropeHatched bars indicate that national estimates are based on regional data or neighboring
countriesCancer refers to all cancer sites butime@lanoma skin canc@iCD-10 COGC97/C44). BE, HR,

CY, EL, HU, LV, LU, PT, RO are missingn 1995due to lack of data. Incidence cage4995 were based

on regional data in Germany (North Rhiestphalia, Saarland), France (Baisin, Calvados, Doubs, Haut

Rhin, Herault, Isere, Manche, Somme, Tarn), Italy (Ferrara, FVG,d,dtiguria, Macerata, Modena,

Parma, Ragusa, Romagna, Sassari, South Tyrol, Trento, Tuscany, Umbria, Varese), Spain (Balearic Islands,
Basque Country, Girona, Granada, La Rioja, Navarra, Tarragona), and the UK (England, Northern Ireland,
Scotland, WalesSource[8-11].

To take into account the influence of different age structures between coontrigkin the same
country ovetime, agestandardizd rates can be estimated. Just as crude rates, they are quantified in
terms of newly diagnosed cases per 100,000 inhabitants, but in addition they are standardized
according to a prelefined age distributionFigures Al and A2 in thé\ppendix show age
standardizedncidencerates separately for men and women. They show that male incidence rates
have increased in a majority of countries between 1995 and 2018, but Iceland, Austria, Finland,
Poland, Switzerland, Italy, and Czechia recdrslgght decreases. By contrast, female incidence rates
have increased in all countries, excaptceland. Even though the gender gap has narrowed over

time, female incidence rategerestill on average 2percent lower than male raties2018

2.2.1.2 Incidenceby cancer typand age

While the number of new cancer cases has increased during the past decades, the development has
not been uniform across all cancer typ&s.a resultthe share of different cancer types has shifted
markedly since 1995ee Figured and5. Theeight most commooancer typeaccounted foaround

70 percent of all cases men and in womem 1995 and 2018.
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Among men, the most common cancer type in 1995 was lung cancer with a share of 22 percent of
all newly diagnosed casesee Figuretl. In 2018, lung cancer only accounted for 15 percent of the
cases. Prostate cancer surpassed both lung cancer and coloreetaivithres share of 22 percent in

2018 and has thereby doubled its share since 1995. However, it remains unclear to what extent the
massive increase in prostate cancer incidence is driven by detection of latent disease due to the
increase in screening. Thelative decrease in lung cancer among men between 1995 and 2018 is, as
mentioned earlier, likely to be@nsequencef the decrease in smoking rates since the 1980s and
1990s.

1995 (1.4M) 2018 (2.1M)

m Lung

Colorectum
m Prostate
m Stomach

Bladder

13%
12% B Larynx
39’;{ 39 Kidney
? 4% N.H. lymphoma
7%
3% 7%
2% m Other

Figure 4: Most commorcancer typesliagnosed inmenin 1995 and their share in 2018,
Europe

Notes: Européncludes EU28 (excepCY), IS, NO, CH, the remaining Balkan countries, Belarus, Moldova,
Russia, and Ukraine. Sourdé; 8].

Among women, beast cancewasthe most common cancer type with 28 perogall newly
diagnosed caselpthin 1995 andn 2018 see Figuré. Lung cancer incidence increadeain five

to nine percenand exhibits the opposite development observed in prebably related to female
smoking rates increasirg least until the end ¢fie 1990s in most countrieBhe incidence rasof
stomach cancend cervical cancdrave bothbeen halved from six to three percembbably related

to better diet andervicalscreening programs, respeely.
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Figure 5: Most common ancer typesliagnosed inrvomen in 1995 and their share in 2018,
Europe

Notes: see Figuré.

Cancer incidence has not increased to the same extent in all age groups in recent decades. Figure 6
showsthe development of newly diagnosed cases in the Nordic countries between 1995 and 2016;
similar data are not available for Europe as a whole due lack of nationwide cancer registries in the
past.Overallthere was a gradual incredse50 percenbetween 1995 and 2016, which is similar to

the estimated development in Europe presented above. Howarmeer incidenca children(0 to

14 yearsyemainedmore or less stable and increased by 30 percenuimgyadults (15 to 39 years)

The age group 40 to 64 years recorded the most rapid intretagsen 1995 and 2009, but afterwards
incidence increased no more. By contrast, cancer incidence in people aged 65 and older has increased
continuously. Due to popafion aging, the latter age group can be expected to continue to be the

driving force behind increasing overall cancer incidence in the future.
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Figure 6: Cancer incidence by age group in the Nordic count(ie895=base year)1995
2016

Notes: Nordic countries = DK, FI, IS, NO, SEancer is defined as all sites but raelanoma skin cancer
(C00-97/(C44+C46.0)+D09.4+D30.19+D35.24+D41.19+D32-33+D4243+D44.35+D4546+D47.0
1,39). The development is based the total number of cancer casgsurce[12).

2.2.2 Mortality

Cancer mortality refers to the number of deaths caused by cancer in a certain year in a specific
geographical area. In 1995, the estimated cancer mottafity 1.191 million in Europ€; 0.52
million women and.67 million men[1]. Until 2018, the corresponding hnumber had increaset by

percent tal.445million; 0.63 million women and.81 million men[2].

Several factors can help to explain the increasedrtalitybetween 1995 and 2018s shown above,

the number of newly diagnosed cases increageaD percenturing this period. More new cancer

cases imply more deaths if the rate of curing cancer cagsesv@al) remains constant. This means

also that the factors explaining the increase in cancer incidence (the demographic development, the
development of lifestyle factors, the introduction of screening programs, and the epidemiological
development in othediseases) are important for explaining the increase in cancer moitality.
instance agestandardized mortality rategresented in the Appendix, indicate thabrtality rates

would have decreased in the absence of population &jmdarly, if the dfect of competing causes

6 All cancer sites (except nanelanoma skin cancer in 2018) and HIV disease regultinmalignant
neoplasms (ICEL0 COGC97,B21)
" Data for CY in 1995 is issing
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of death (in particular the decline in deaths from cardiovascular diseases) is taken into account, cancer
mortality might have decreasgd.

2.2.2.1 Crude rates

Figure7 shows crude rates for cancer mortality forcahcers combined for both sex@ait of the

31 countries, eight countries saw decreases in morkatiyeen 1995 and 2018 1995, Hungary

and Deimark had the highest mortality rates with more than 300 cases per 100,000 inhabitants.
Romania, Iceland, Malta, Bulgaria, and Finland had the lowest rates with less than 200 cases per
100,00 inhabitants. In 2018, Hungary was still among the top two cesntith the highest mortality

rates of around 340 cases per 100,000 inhabitants along with Croatia. The lowest rates were recorded

in Luxembourg, Iceland, Cyprus, and Ireland with less than 200 cases per 100,000 inhabitants.

350
300
250
200
150
100
50
0
ER RN EEE R St L e FE TR
m 1995 = 2018

Figure 7: Estimated number of cancer mortality cases per 100,000 inhabitants (crude rates

for both sexes), 1992018

Notes:Eur. = EuropeCancer refers to all cancer sifexceptnonmelanoma skin cancer 2018)and HIV

disease resulting in malignant neoplasms ATDC00GC97,B21) CY is missing in 1995 due to lack of data.

Source]8, 13].

Country differences in mortality rates should not be interpreted in isolatibighAmortality rateof

a countrydoes not necessarily indicate something abfmatic ount r y6s ef fecti venes
ratheritcouldbeagu !l t of t he ¢ ou n tForinstasice Hungdry hadrthighedte nc e r
incidence rate and ttlseconehighest mortality ratan 2018. Iceland had the seceluvest incidence

rate and the secorddwest mortality rate in 2018.
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Figures A and A4 in the Appendix show agstandardized mortality rates separately for men and
women. They show that mateortality rates havelecreased in all countriegtween 1995 and 2018,
except in Bulgaria, Greece, and Romaianilarly, femalemortality rates havedecreasedn all
countries, except iBulgaria, Croatia, Greece, Romania, and Slovaksawith incidence rateshe
gender gap has narrowed over titmgt femalemortality rateswerestill on averag@&9 percent lower

than male rateim 2018

2.2.2.2 Mortality by cancer typend age

While the number of deaths from candes increased during the past decadiesdevelopment has
not been uniform across all cancer typ&s a result, the share of different cancer types has shifted
markedly since 1995; see FiguBeand9. Theeight most commoaoancer types accounted mound

70 percent of all cancer deaths in men and in women in 1995 and 2018.

Among men, lung cancer was the most comifiatad cancer typgebut its relative shareas decreased

from 29 percent in 199 25 percent in 2018ee Figurd. Colorecal cancercomes in second place

in these years, and lias increaseds sharefrom ten to twelve percenthe share of deaths from
prostate cancer has increased slightly and surpassed stomach eérickrhasseen its share
decrease over tim&iven that prostate cancer deaths increased, the surge in the number of prostate
cancer incidence described above was probably not solely due to screening leading to higher
detection of latent disease.

1995 (0.9M) 2018 (1.1M)
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Figure 8: Most commorfatal cancer typesn men 1995 and their share in 2018, Europe

Notes: see Figuré.
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Among women, breast canceas the most common fatal canggpe, but its relative share has
decreased from 19 percent in 1995 to 16 percent in 2018; see Fif@ath due toaorecal cancer

was equally common in 1995 and 2018 with 13 percent of all daseg.cancehas increaseils

share from 10 to 14 percentcawas the second most common fatal cancer type in 2018. Deaths due
to gomach cancer va decreased over time

1995 (0.7M) 2018 (0.9M)

m Breast
Colorectum

H Lung

o m Stomach

m Qvary
Pancreas
Cervix uteri
Leukemia

m Other

Figure 9: Most commoriatal cancer typesn women 1995 and their share in 2018, Europe

Notes: see Figuré.

Cancemortality has not increased to the same extent in all age groups in recent decaded.0Figure
shows the development attually recorded (and not estimated as above) cancer ded&bsope
between 1995 and 2@Xor the most recent yea€)verallthere was a gradual increaselfypercent
between 1995 and 2©1 However, all age groups below 65 years recorded decreases. Cancer
mortality in children Q to 14 yearsdecreased by 50 percent, in young adults (15 to 39 years) by 40
percent, and in peoplaged 40 to 64 by 10 perceBy. contrast, cancer mortality in people aged 65
and older increased by 27 percdtdrt of this diverging trend between younger and older age groups
might berelated to differences in use of treatment options based on pafientBoguéation aging

and the resulting increase in cancer incidene&e it challenging to break the increasing mortality

trend inthe oldestige group.
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Figure 10: Cancer mortality by age group in Europe (1995=base year),512917

Notes: The development is based on the total number of cancer deaths. Cancer is dEDO&QY &321n
1995 2010and a€L00-97 in 2015 2017. Data for 1995 and 2000 include figures for 2004 from Data for
2017 include figures from 2016 for someuntries.Source]13, 14].

2.2.3 Survival

Survival is the concept that connects the two epidemiological measures of incidence and mortality.

It measures the share of people that have been diagnosed with cancer in a certain year and that are

still alive after a specified period of time. Survivalesilarecommonlymeasured in terms ofyear

survival rates, i.e. the share of people diagnosed with cancer in year t that is still alive in year t+5.

This means that data on the/&ar survival rate of cancer patients diagnosed 9 2ah only be

definitely evaluated after 2@2

based on what is calthraugh icohort

alternative methods Aiper i od anal ysi sagood approximationokthe likelyn al y si s
resultcan be estimated5, 16).

Two adjustrents argoutinelymade to survival rates to receive comparahtesacross time and

countries. Firstlyn e t

( al relativex Judvivakrates father thapr o ssoluéfisurvival

rates are compared@he netsurvival rate is the ratio of two suval rates: thegrosssurvival rate of

cancer patients divided by the expected survival rate of people in the general population with

similar age and sex in the same country and calend&y&arThis adjusts survival rates for the

8 For instance, assume that the observed share of cancer patients that are alive 5 years after their diagnosis is
60%. This is the gross survival rate. In addition, assuntahb&year expected survival rate in the general
population (with the same age structure, same sex composition and during the same time period) is 80%. The
5-year net survival rate is then 60%/80% = 75%. Thus, of the 40% (160%) of cancer patientshes died
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effect of competing causes of de@tackground mortalitydhat would otherwise bias comparisons
across time and between countries. Thessurvival rates intate the hypothetical situation in
which cancer is the only cause of defdth. Secondly, the age structure of cancer patients differs
acrosscountriesand within countries across tim&incenetsurvival rates for most cancer types
vary by age (typically they decrease with age), they are adjusted for age at digifjoSise

International Cancer Survival Standard (ICSS) is typically used to this end.

The CONCORD program has recently started to provigeds agestandardized (according to
ICSS) net survivalates for all European countries with (regional or national) cancer registnes.
CONCORD2 program estimated survival rates for ten cancer types diagnosed duriil@d®®5
and followed up to December 31, 2008]. The CONCOREB program extended the analysis to
18 cancer types diagnosed during 2014 and followed up to December 31, 2019]. Survival

rates are not available for every calendar yedy, iargroups of five years.

Figurellshows the development of theyBarnetsurvival rate of colon cancer patienits.2010

2014 the survival ranged from 51% in CroatiaG®% in Belgium and Iceland (th@% estimaten
Cyprushas a low reliability). Thre is a rather clear pattern of wealthier countries to record higher
survival rates, wheregmorercountries record lower rates. Noteworthy exceptions to this pattern
are the UK, Ireland, and Denmark which recorded lower rates than Slovenia. Betweenadtie

1995 1999 and 201i®014 all countries recorded improvemefiise biggest improvements in
absolute terms were recorded in Slovenia and Latvia (from relatively low levels) and in Germany
(from a relatively high level). Improvements between 2@0®9and 20102014 have been

comparatively small in most countries.

within 5 years after diagnosis, 25% (100%56%) can be expected to have died from cancer and the
remaining 15% (75% 60%) from other causes.
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Figure 11: 5-year agestandardized net survival rates for colon cancer in adult patients
(151 99 years) 1995 2014

Notes: Hatched bars in CH, DE, ES, FR, &hd RQOndicatethat national estimates are based on regional
data. Hatched bars in CY indicate less reliable estimatedHU, and LU are missing due to lack of data.
Source]18, 19].

Figure12 shows the development of they8ar net survival rate of female breast cancer patients. In
2010 2014, the survival ranged from 74% in Lithuania to 89% in Finland, Iceland, and Sweden
(the 93% estimate in Cyprus has a low reliability). Compared to colon cancer, many countries
achieved comparatively similar survival, as 16 countries are in the rang&db&®%.There is
again a clear pattern of higher survivainealthiercountries (except Ireland) and lower survival in
poorercountriesHowever, severgboorercountries (Estonia, Latvia, Malta, Portugal, Slovenia)
achieved significant improvements Wween 19951999 and 2012014 in absolute termSimilar

to colon cancer, improvements between 2Q009 and 2012014 have been comparatively small

in all countries.
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Figure 12: 5-year agestandardized net survival rates fbreast cancer in female adult
patients (1599 years), 19962014

Notes: see Figurgl.

Figures /% to A9 in the Appendixpresent the development in survival rates for additional cancer
types (ung cancerprostate cancemalignantmelanomalymphoidcancergwhich include

multiple myeloma)pvarian cancérin line with the cancer medicines considere@liapter 4 A

similar pattern as in colon cancer and breast cancer is observable. The highest survival rates are
typically observed in wealthier countries,darticular in the Nordic countries (except Denmark),
Switzerland, Germany, and Belgium. Bulgaria, Romania, Poland, Croatia, and Slovakia tend to
have the lowest survival rategSountry differences in survival rates in 202014wereespecially

high in lurg cancer. By contrast, many countries recorded similar survival rates in prostate cancer
andmalignantmelanomalmprovements between 199899 (or 20002004) and 20102014were
typically recorded in all countries and cancer types. However, the improvements betwéden 2005
2009 and 201®014 were small (except in lung cancer).

The paucity of survival data for years after 2014 for European countries (provided from a single
source) isunsatisfactory. As described in Chapters 3 and 4, many new cancer medicines were
approved after 2014 and have quickly become standard ofNmateoly, a new class of medicines
(immunooncology medicingshave been launched on a broad basis in sevefataht indications.
Some longterm clinical trials have demonstrated major improvements in survival. For instance, the
combination ohivolumabandipilimumabfor thetreatment opreviously untreated stage 11l or IV
melanomaesulted in a fyear survivarate of 52%, compared to a survival rate of around 5% ten
years ago in this patient gro{@0]. The use opembrolizumabn advanced nosmallcell lung
canceralsosignificantlyincreased the-§ear survival rat¢21].
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2.3 Burden of disease

To understand the extent of the burden of cancer in relation to other diseases two measures are used.
The first measure is the number of deaths due to cancemipacizon to the total number of deaths.
The second measure is the number of Disability Adjusted Life Years (DALYS) that cancer and other

diseases cause.

2.3.1 Deaths

In 2016,5.244million peoplediedin Europe, of which B65million died of cancer. Tis means that
overone fourth (B percent) of all deaths were duecgncer This made cancer the second leading
cause of death behimdrdiovascular diseas€36 percent of all deathsThe countries whereancer
deathsexceededieaths due to cardiovascular dissagereDenmark (30 vs. 24 percenBrance (28
vs. 24 percentthe Netherlands (31 vs. 26 perceat)d theUK (28 vs. 26 percent)lhere is also a
tendency of a larger share of cancer deaths (and a smaller shathafasular deaths) in wealthier

countries than in poorer countries.

1 000 000 100%
900 000 90%
800 000 80%
700 000 70%
600 000 60%
500 000 50%
400 000 40%
300 000 30%
200 000 20%
100 000 I I I I 10%

Y 9 X O A% O ,x 0 X O (KX D (X O AX O X O » (X
QY NNV VDN KN 9O NN D DM
NI AR I O I A S IR SR AR A S
mmm Cancer deaths Other causes of death ===Share of cancer

Figure 13: Number of deaths by cause (left scale) arahcer deathsas share oftotal
deaths(right scale) by age group in Europe, 2016

Notes: Cancer idefined as ICBLO COGC97 and other causes as all causes of death- {890 excluding

S00T98 and COBC97. Deaths refer to all deaths reported in a country. Sdu4je

Figure B shows how cancer deaths were distributed across age groups in 2016. Both cancer deaths
and other causes of deaths increase throughoutahtiee age range before starting to decline after

the age of 90. Cancer deaths peak at ages97&nd 8084 with more than 200,000 deaths in each

age group. The peak of all deaths occurs in the age gra@® &&th almost one million deaths.
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Looking at @ncer deaths relative to all deaths there are two peaks in the share of cancer deaths. The
first one is during childhood (ages 5 to 15) where more than one in five deaths (22 percent) is due to
cancer. The second peak occurs between agaad®P where avund 43 percent of all deaths are

due to cancer.

2.3.2DALYs

DALYs, developed by the WHGre a comprehensive measure of the disease buidey.take
into accounthe morbidity aspec{theimpactof a diseasenpe o p Idalydiges) andthe mortality
aspect(premature death due to the diseai®e)}comparisons of the disease burden across disease
groups, such a comprehensive measuimp®rtantas manydiseases are not fatal but can stilse

a great burden to sociend health systems

OneDALYr epresents one yd2rThef simeaft hyd DAL¥s!| ast
population represents the burden of disease in that country. It ¢hauggnt ofas a measure of the

gap between the current health state of a population and the ideal situatibiclintixe entire

population livesto an advanced agfree of disease and disability. DALYs for a specific disease or

health condition are computed as the sum of two components; Years of Lost Life (YLL) due to
premature death caused by the disease or hmlthition and Years of Lost Life to Disability (YLD)

for people living with the disease or health condition.

Figure 14 presents an overview of the disease burden measured in DALYs in Ear2@@0 and
2016[23]. Severalchanges are notabletween the two years. First, ttetal number of DALYs ha
decreased from 155t0154.3 million (despite the population growth during the period), indicating
a healthier populatiorSecondly, cardiovascular diseasausedhe greatest share of DALYs, but
their sharedecreased from 25 to 21 perce@ancer(defined as malignant neoplasmsjused the
secondgreatest share of DALYs, and it increased its share from 19 to 20 pérbenpattern can
be attributed to aubstantidy decreasecdhortality in cardiovascular diseas#uring this period24.
Cancer might soosurpasgardiovascular diseases dmatome the diseageoupcausing thgreatest
burden it has already done so in miystvealthiercountries Belgium, Denmark, Francéceland,
Ireland, Italy, Luxembourghe Netherlands, Norway, Portugal, Slovenia, SpaimitZrland, and
the UK).

% An alternativemeasures Years of Potential Life Lasbut this onefails to take morbidity into accat.
Another measureis QualityAdjusted Life Years, for which no comparable cousdéyel data across the
disease spectruareavailable.
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2000 2016 m Cardiovascular
157,499,000 DALYs 154,264,000 DALYs diseases
Cancer

® Mental and substance
use disorders

29% 30%

m Unintentional injuries

Musculoskeletal
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19% ® Neurological
conditions
7% .
Other conditions

Figure 14: Disease burden of the largest disease groups in Europe, 2000 & X816

Tablel liststhe ten cancer types that cadifee greatest disease burden, in terms of DAlY2000

and 2016The bottom row of the table shows that the total burden of cancer has increased slightly
between 2000 and 2016ut it decreased in peapita termsCances of thetracheabronchusand

lung (mainly related to smokingop the listin both years. Coloal cancecomesin second place

in both yearsBreast cancen third place and stomach cancer, slipping from fourth to seventh place,

were the only major cancer type that significantly decreased in ternmslbfumber ofDALYSs.

Tablel: Disease burden of the top 10 cancer types in Europe, 2000 & pPP3|6

2000 2016
Total DALYs Share Share Total DALYs Share Share
DALYs /1,000 of of DALYs /1,000 of of
('000) inhab  total YLL ('000) inhab  total YLL

1t Trach 15t Trach

e 6197 12 21% 99% SEIBIEEY 6,621 13 22% 99%
bronchus, lung bronchus, lung
2" Colorectal 3,419 7 12% 97% | 2" Colorectal 3,501 7 12% 96%
39 Breast 2,757 6 9% 95% | 39 Breast 2,560 5 8% 93%
4" Stomach 1,787 4 6% 98% | 4" Pancreatic 1,851 4 6% 99%
5t h ,

ymphomas, - 429 3 5%  97% | 5" Prostate 1,460 3 5%  90%
mul. myeloma

" . 6" Lymphomas,
6" Pancreatic 1,407 3 5% 99% 1,423 3 5% 96%
mul. myeloma

7 Prostate 1,358 3 5%  92% | 7" Stomach 1,377 3 5%  98%
8" Leukemia 1,102 2 4% 97% | 8" Liver 1,185 2 4% 99%
9" Brai d 9" Brai d

rain an 1,000 2 4%  99% rain an 1,165 2 4%  98%
nervous system nervous system
10" Liver 1,005 2 3%  99% | 10" Leukemia 1,051 2 3%  96%
All cances 29,708 60 100% 97% | All cances 30,398 58 100% 97%

IHE REPORT20197 33

www.ihe.se


https://ihe.se/en/

COMPARATOR REPORT ON CANCER IN EUROPE 2019

When taking a closer look at the two components of DALth& mortality component YLL and the
morbidity component YLD it is possible to distinguish the nature of the disease burden. In both
2000 and 2016 mortality accounted for P@rcent of the disease burden and morbidity for the
remaining three percent. For cancer types with relatively low survival (e.g. lung cancer and
pancreatic cancer) mortality accounted for almost 100 percent. By comparison, in cancer types with
relatively high survival (e.g. prostate cancer and breast cancer), the morbidity component accounted

for a share of up to ten percent.
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40
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m 2000 = 2016

Figure 15: DALYs caused by cancer per 1,000 inhabitants, 2000 & @B

Figure B shows the disease burden of cancer in different countries in 2000 and 2016. Hungary had
by far the highest burden with 86 DALYs (yead0B) and 82 DALYs (year 2016) per 1,000
inhabitants. The country with the lowest disease burden was Cyprus with less than 40 DALYs in
both years. The disease burden of cancer has decreased in about half of the countries (the biggest
absolute reductions oared in Czechia, Luxembourg, Denmark, and Norway), while it increased or
remained stable in the other half of the countries (the biggest absolute increases ocButgatia

and Romania).

2.3.3 Explanations for recenttrends

The analysis of cancer incidence and cancer mortality revealed different trends. Measured in absolute
numbers, incidence increased drpund50 percent and mortality bground 2Qpercent in Europe
between 1995 and 2018.the absence tfie demographic delopment positivepopulation growth

and population agingcidence rates would still have increased in most countries, whecetsity

rateswould have decreased in most countrigss discrepancy in the development of incidence and
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mortality is refectedin the simultaneous improvement in survival radéslifferent cancer types
The cause behind this devel opment has been att
[25, 26].

Cancer management refers to all the actions that are taken in the cancer patient pathway. It
encompasses primary prevention, scregniiiagnosis and treatment with curative and palliative
intent[27]. To pin down the exact contribution of eaufithese components impossible, but &ew

conclusionsanneverthelesbe drawn.

2.3.3.1 Primary prevention

Primary preventiorrefers tomeasureshat aim todecrease modifiable risk factors attributable to
cancer. Thesésk factorsinclude among othersgigarette smoking, alcohol consumption, excess
bodyweight,andexposure to ultraviolet radiatioAs primary prevention measures aim at preventing
cancer from occurring in the first place, these measures can only influence the level of cancer

incidence, but they cannot help to explain the diverging trends ireimmédand mortality.

Figure X showsestimates of the cancer cases (incidence) that were attributable to 17 different risk
factors in the US in 201f28]. All risk factors together are estimated to be attributable to 42 percent

of all cancer incidence cases. Cigarette smoking accounted for the highest portion of preventable
cancer cases (19 percent), followed by excess body weight (7.8 percent), alcohol cons@nption (
percent), and ultraviolet radiation (4.7 percent). The same study also estimated the share of
preventable cancer cases for different cancer types; see Fgjurestimated that all cases (100%)

of cervical cancer and Kaposi sarcoma are attributabteodifiable risk factors. Of the 26 cancer

types considered, 15 types had a preventable share of over 50 percent of all cases.

The role that the health care system can play in reducing risk factors depends on the type of risk
factor. Figure & shows thaimmost risk factors are related to certain lifestyles (smoking, eating and
drinking habits, etc.). Public campaigns can help to raise awareness around these risk factors. Excise
taxes can help to change consumption patterns. Smoking bans in restaurguiisliarepaces can

help to reduce tobacco consumption. In case of the six infections listed in Fegtine health care

system can play a bigger role. The implementation of comprehensive vaccination programs is
important. Vaccination against the hepatBis/irus can prevent liver cancer. Vaccination against

HPV in both girls’women and boys/men can prevent cancers of the cervix, vagina, vulva, anus, neck
& oropharynx, and penis. The treatment to cure hepatitis C virus infection can prevent liver cancer.

Needle exchange programs can prevent the spreldtioinfection.
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0% 10% 20% 30% 40% 50% 0% 25% 50% 75% 100%
All risk factors I 42 0% Cervix uteri GG 00%
_ Kaposisarcoma I 00%
Cigarette sm. NSNS 19.0% Melanoma (skin) EEEEE—— 059
Excessb.w. [l 7.8% Anus I $3%

Lung I 36%
Larynx I 33%
UV radiation [l 4.7% Oral/phar./nasal I 73Y%
Esophagus IS 73%

Liver IR /1%
Low fru./veg. 0 1.9% Corpus uteri GGG /1%
Vagina I (5%

Penis IE——— 57%

Low fiber | 0.9% Stomach I 56%

Colorectum IS 55%
Kidney, ureter I 54%

Redmeat | 0.5% Urinary bladder n— 47%
HIV infection | 0.5% Vulva  memmmm— 39%
Gallbladder N 36%
Breast (female) M 29%
HCV infection ~ 0.4% Pancreas . 25%
Myeloid leukemia ml 15%
Thyroid mE 13%
Secondhandsm.  0.4% Multiple myeloma m= 11%
Non-H. lymphoma m 9%
H.lymphoma B 5%
HHV8 infection  0.1% Ovary B 4%

Alcohol M 5.6%

Phys.inact. W 2.9%

HPVinfection 0 1.8%

Processed meat | 0.8%

H. pyl. infection | 0.5%

Low calcium 0.4%

HBV infection 0.1%

Figure 16: Estimated share of cancer incidence cases attributable to risk factors by risk

factor and by cancer type of both sexes a@e&D years in thaJS, 2014

Notes: b.w. = body weight;UV = ultraviolet radiation; Phys. inact. = physical inactivity./veg = fruit and
vegetable consumptiohtPV = human papillomavirus; HIV = human immunodeficiency virusegyl. =
Helicobacter pyloriHCV = hepatitis C virussm. = smokingHBV = hepatitis B virus; HHV8 human
herpes virus type &har. = pharynxt. lymphoma= Hodgkin lymphoma; NH. lymphoma= nonHodgkin
lymphomaKidney also includes renal pelvis and ureter, and lung includes bronchus and Caoiessis
defined as all cancer types excluding nonmelanoma skin cancer. @8tce:

2.3.3.2 Screening

Screening(secondary prevention of cangeims todetect a cancen the earliest stagebefore the
onsetof signsand symptoms.The rollout of populatiofbased screening programs for cervical
cancer and breast cancer in the 1990s and 200@eshcountries ifcurope might have led to the
detection ofa larger share of cancer cases at an early E28#l]. The same is true for the raut

of populationbased screening programs for colorectal cancer in the 2Dd@s/e an example, after
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the introduction of a populatiemased screening program for colorectal cancer in March 2014 in
Denmark, the number of newly diagnosed cases of colorectal cardnenly surgelly 20 percent
between 2013 and 20140]. This distinct increase in Denmark is probably a result of a larger number

of early deteted casesSince curability at an early stage is higher than at an advanced stage,
screening programs can improve survival even in the absence of changes in the effectiveness of actual
treatment? Furthermoreunorganizednass screening héasespecially for prostate canceded to

the detectiorof manycases ofatent disease that newsould have become symptomafig?]. This

phenomenon has inflated incidence but sthealisease is latent, mortality is very low.

The description above shows thatreening can explain part of the diverging trends in incidence and
mortality. However, it is important to remember that established screening methods are only
available for a handful of (rather common) cancer types. It shostdka noted that the steady
increase in survival ratder breast cancer and colorectal cammesr the last decade®t in long

before the now established screening methods were implemented.

2.3.3.3 Diagnostics

Diagnostics also contributes to the observed dewadop in Europe. The aim of diagnostics is to
locate the cancer, to determine its spread, and to examine its nature. During the last decades, the
introduction of CTandMRI scannersas well aPET-CT scanners has improved the possibilities of
accuratediagrosis Since the investment costs for such medical equipment is high, availability of
and access to it differs between and within countries and might explain some -dewsiry
differences. In addition, molecular prognostic/predictive testing, for instamseamine HER2 status

in breast cancer, has become more common. As is the case with scraemimgoveddiagnosis
provides better preconditions for successful medical treatment, but it alone does not yield any benefit
except knowledge on the nature thie cancer. In this sense, better diagnostics has certainly
contributed to more effective medical treatment and thus can explain some part of the diverging trend
between incidence and mortality. Based on mortality data frod$tiring 20002009, ithas been

shown that better diagnostics explains indeed some of the observed [&}line

10 For instanceacountrymight havean incidence rate of 500 cases per 100,000 inhabithstseening efforts

are low, 50% of newly diagnosed cases are cured and 50% die, whereas with high screening effais 60%

be curedcand 40% diel.ow (high) screening efforts willead toa mortalty rate of 25q200)cases per 100,000

inhabitants Thus, a lower mortality rate need not be the result of being more effective in treating each and

every cancer cadeit could solely be the resultf having a larger share of eadyt age casasi ¢hat ar
to cure.
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2.3.3.4 Treatment

The treatment of cancer is usuallyti@ied with surgery or radiation therapy with curative intent and
sometims preceded by neoadjuvant therapy. Afterwards it is treated with adjuvant systemic therapy
(i.e. chemotherapy, hormonal therapy, immunotherapy, and molecularly targeted therapyiprRad
therapy, systemic therapy, and to some extent surgery are also extensively used in palliative care.
The availability of radiation therapy machines and the availability of effective cancer medicines for
systemic therapy have been improving during lhe decades. New therapy modalities such as
molecularly targeted therapy and immunotherapy have been developed and are being increasingly
used (se€haptes 3 and } For instance, for the US it has been shown that the introduction of novel
cancer medicies explains some of the observed decline in cancer mortality in 2009{33]. A

Dutch study also presented evidence on the connectiovebn the introduction of novel cancer
medicines and declining cancer mortality in the Netherlands ini PO6@[34].

As noted above, screening and diagnostics can only unfoldothteintial to reduceancer mortality

if they are accompanied by appropriate medical treatment. Nonetheless, advances in medical
treatment havealsoimproved survival rates in their own right. This can be assessed by looking at
stagespecific survival rates, in order to separate the influence of screening and diagnostics from
medical treatment. For breast, colorectal, lung, and ovariacecaifferent studies focusing on
wealthier European countries have shown that stage at diagnosis explains some of the differences in
survival rates between countries. Yet they also showed that differences persist even when stage
specific survival ratesra comparedi35-3§]. This sugges that better medical treatment can explain

part of the improvements in survival and the diverging trends in incidence and mortality.

2.3.3.5 Organization of care

Cancer management in Europe &@srsome notable organizational changes during the last deecade

For instance, Denmark wasan earlier adopter of swmalled standardized care processes
(Akr Pftpakker 0 or fdrpomé darecdr types ift 2007f These skanderélizea care
processes span over the whole patient pathway diagnosigo treatmentind followup as well as
rehabilitation and palliative caf@9]. They are supposed to ensure that all patients receive high
quality care regardless of where in the country they lHigh-quality care in this context means,
among others, access to modern equipment for diagnosticgeatchent, access to new cancer
medicines, and timely access to treatment after diagnbises.introduction of standardized care
processes in Denmark coincides with the time when Denmark started to close the gap in survival

rates to other wealthier couiets[40].
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2.4 Economic burden of cancer

The economic burden of cancer consists of two parts; direct and indirect costs. Diregtecogtts

of resource consumption arising from the dise@bese ar@xpenditures borne by the health care
system related to primary prevention, screening, diagnosis, treatment, rehabilitation, and palliative
care. Formally provided social support serviaed nformal care in terms of help with transportation

and supporat home fronrelativesand friends are also a part of the direct c8dtsdirect costs are

costs of productivity loss arising from the disease. Theiso of productivity loss from reduced

akility to work in the labor market and from premature deatbeafple in working age.

The development of the economic burden partly reflects the development of the diseasélharden.
growingnumber of diagnosed cancer cases increases the direct costs for diagnostics and.treatment
Better cancer carmight decreasene number of cancer deaths (in patients in working age) and
thereby reduce mortalitiynduced productivity lossProgress in cancer care, such as new imaging
techniques for diagnosis, new treatment modaliiadadditional screening programneso affects

the development of the economic burden. This usually increasereéicecosts astechnologeal
innovations tend to come at a higher cost anelkpandhe share of patients benefiting from them.

The economic burden of cancer also has a time dimensidhegatient level. Costs related to
incidence are incurred during the first months or year after diagnosise ddsts encompass direct

costs for diagnosjsnitial treatmentand informal careand indirect costirom morbidity-induced
productiity loss. By contrast, osts related tonortality are incurred during the last months in life.
These costsreompass directs costs for renewed treatment and/or palliative care of advanced disease

and informal careand indirect costs from mortalitpduced produivity loss.

The aim of this section is testimatethe economic burden of cancer in Eurgpelto describe the

development between 1995 and 2018.

2.4.1 Direct costs

Thecare processf cancer patientsequiresmany different resource3o locate theancer medical
equipment such as CT, MRland PETCT scannersare used.Pathologistsand diagnostic
radiologistsexamine the nature of the canc8urgeons, radiologistanedical oncologists,and

hematologistassisted by nurses perform surgery on tinedrsand initiateradiation therapy and/or

1 The difference between the value of productivity loss of a relative or friend who has to leave work to take
care of the patient and the value of the informal care provided would constitute an indirect cost. In reality, most
informal careis providedby relatives who in many cases have reached retirement age.
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systemic therapy (chemotherapy, hormonal therapy, immunotheaapy molecularly targeted
therapy).Modern cancer care also includes psychosocial care and rehabilitation. Other cornerstones
of cancer care argcreening programs aratimary prevention measures, such as HPV vaccination
programs and public campaigns promoting a healthy lifedtyfermal careprovided byrelatives

and friendsduring the care process is also very important.

The direct cost of cancerconstitute the sum of the resources memtibabove[41], although

informal care mighbe considered a separate categd@hese costs encompass mostly resources
within the health care system but also some resources outsid@ of. isocial care servicegoth

publicly paid resources (financed by tax money and/or social security caioimspent on the
healthcare system) and privately paid resources-¢dytocket payments for healtare visits and
medication, but also private health insurance) are part dfitbet costsWhen comparing the direct

costs of cancer between countries, it should be remembered that these costs only represent a single
number of the monetary value of all resources used. In order for the monetary inputs to yield the

highest benefits to patientsgthllocation and organization of resources is pidiZ|.

2.4.1.1 Methodology

The estimation of the direct s of cancer has been carried out using the same method as in the
previous comparator repoftsl, 43-45]. The estimation follows a tegown approachStarting with

a ¢ o ugrossdgniestic product (GDReasured in euros, PRRros, or national currencjeshe

share of total health expenditure is used tiobthe total health expendituteThen the share of

health expenditure spent on canceedardetermined to obtain canegrecific health expenditure.

This topdown approach is in line with the idea of disespecific health accounts that is proposed
by the OECO52]. The main argument for the talown approach (istead of d@ottomup approach

based orresourceuseof a few selected resource categorissthat it provides the best guarantee
against both underand overestimationd®ata from different types of studies can be used for

estimating the share of canegecific health expenditure, without having to depend on a pre

12 Data for GDP are obtained froBurostaf46, 47], whereas data for the share of total health expenditure are

obtained from the OECD and the WH@8-50]. The calculation of the total health expenditure is carried out

by the national statistical offices according to the System of Health Accounts (SHA), a common framework
developed by the WHO and the OECIntal health expenditure (actuallyal | ed fAcurrent expe
heal t ho) aheénaldmmsuinptian df heakh goods and serviegpenditure from both public and

private sources are included. Despite the common framework, the OECD cautions that the comparability of

the data is imperfect, since some different practices regarding the classification-tértongars as either

health ependiture or social expenditure have not been completely red&ied
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determined definition of which types of health expenditure to inclWdeen using a toplown
approachcancerspecific health expenditurepresena subsét of the total health expenditure.

The development of the total health expenditure in Europe as a whole is shown in Table 2. In 1995,
tot al health expenditure amounted to 0624 bill]
If these figures are adjusted for inflation until 2018 daded on exchange rates in 2018, the total
health expenditure in 1995 amounted to U888 bil
2018. Similarly, expenditurper capitanor e t han doubl ed bet ween 1995
043, 16 3. justn§ torenflaticm dind exchange rates there was still an increase of 76 percent.

Total health expenditure as a share of GDP have increased from 8% in 1995 to 10% in 2018.

Table2: Total health expenditure in Europe, 199918

1995 2000 2005 2010 2015 2018 Change Mean annual
19952018 change

Current prices (in 624 815 1,076 1,323 1,579 1,666 167% 4.4%
billion

2018 prices (in 888 1,065 1,288 1,469 1581 1,666 88% 2.8%
billion

Current prices per 1,261 1,633 2,122 2,563 3,024 3,163 151% 4.1%
capita (

2018 pricesper 1,794 2,134 2,542 2,847 3,027 3,163 76% 2.5%

capita (
Share of GDP 81% 80% 88% 9.7% 10.0% 9.9%

Notes: Total health expenditure in 2018 were calculated based on GDP data from 2018 and on estimates of
the share of total health expenditure from 2018 or the latest available year. The adjustment for inflation was
carried out with countrgpecific inflatbn rates. The 1995 estimates could only be adjusted for inflation

between 1996 and 2018 due to lack of data. Missing annual inflation rates for BG (1996; 3%), HR (1996
1997; 3%), and CH (1992004; 1%) were imputed. Sourdd7-50, 53].

Health expenditure broken down into diseapecific expenditure are not routinely provided by
national statistical offices herefore, the key factdo calculate the cancepeific share of health
expenditure mast be obtained from other sources. In line with the previous Comparator reports,
reports and studies from national ministries of health, national statistical offices, research institutes,
national cancer societiegnd perreviewed journalsverereviewed SectionA.1.4in the Appendix

providesa description of all identifiestudieghat assessed the direct costs of cancer for each country.

13 Cancer causes also direct costs that fall beyond the remit of the baadtlsystem. Cancer patients are
increasingly treated outside hospitals in ambulatory care, which created a need for social support services
These direct costs are often not classified as health care costs, and thus the magnitude of these costs is difficult
to assess.
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Ideally, we would require estimates of canspecific health expenditure for eyeountry and every
year between 1995 and 2018. Howewatjonal estimates for only 20 countries could be fotod.
eightof thesecountriesjnformation of the cancespecific health expenditureas availabléor more
thanoneyear angrovidedby the same source. In these countries, the shares of «gresfic health
expenditure remained mostly stafffiénland, Germany, Norway, Poland, UK)iocreased slightly
(Czechia, France, Netherlanddliring the 2000s and the 2010s; see TableFor instance, in
Germany the share was3% in 2002 and between 2004 and 2015 it was ar@uid, whereas in
the Netherlands the share increased from 4.7% in 2003 to 6.9% in 2&laéble pattermf the
cancerspecific share for a much longer period een observed in the UndtStates, where it was
close to 5% between 1963 and 1984. In 2010, the cost of cancer care was estimated to be $124.57
billion [55], and total health expenditure amounted to $2,555.4 bj#i#ln corresponding to a share
of 4.9%. Thus, the cancspecific share in the US was virtually identicall®95 and 2010, but, just

as in Europe, the total health expenditure as a share of GDP increased during this period.

Table 3: Cancerspecific shardin %) of total health expenditure in selected countries

2002/60|/00{60(60|00{60({060|01|{61|061|061]61|61|61] 61"
Ccz 5.7 7.0
Fl 4.1 4.0
FR 6.2| 65| 6768 7.1
DE 6.3 6.9 7.2 7.1 6.8
NL 4.7 4.8 5.5 6.2 6.9
NO 45|42 43| 4.2
PL 6.7 69| 7.0
UK 49(151|52|50(51|5153[50|49]|5.0

Notes: For the sources and the calculations of the sharesecem A.1.4 irthe Appendix. For the UK, the
estimate in year X refers to the budget year X/X+1.

For 12 countries, information on the canegwecific share of health expenditure was only available
for a single year (e.dor 2015 for Spair). Given the above observation of rather stable cancer
specific shares of total health expenditure in Eurogeantries, the use of shares from a single year
for all years from 1995 to 2018 should yield a valid approximation of the real costs. If there were a
slight upward trendh the share during this period, the national estimates of the direct costs for the
years preceding (succeeding) the year that the original estimates refer to, would be slightly
overestimated (underestimated). Foralghtcountries with estimates for multiple years, the cancer
specific share that was closest to the year in question was(eg. the Finnish estimate for 2004
was applied to the years 1995, 2000, and 2005, while the estimate for 2014 was applied to the years
201Q 2015 and 2018 Finally, for theelevencountries for which no data were found, extrapolations

based on the sines from other countries (selectsbed on geographical proximity and similarity in
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GDP per capitawere madeNote that all extrapolations were only based on countries for which

national estimates were found.

Another methodological challenge is the use of different definitions of cancer in the reviewed studies.
While some studies focused only on malignant neoplasms {fCO0GC97), others used a broader
definition (ICD-10 C0GD48), which includes in situ negdms (DOED09), benign neoplasms (D10

D36), and neoplasms of uncertain or unknown behavior{D&3). In this sectionye equateancer

with neoplasms. Since some studies only focused on malignant neoplasms, it is likely that the direct

costs in this seatih are underestimatéd.

The direct costs are calculated in euros (0)
estimates cover the period from 1995 to 20h8 effects of a general increase in prices (inflation)
and of fluctuating exchange estmust be taken into accoufthe main results are therefore presented
in 2018 price levels and exchange ralastake into account different price levels between countries,

in some cmparisongostsareadjusted for differences purchasing power payit(PPB.

2.4.1.2 Results

The topdown approach to estimate the direct costs of cancer in all countries for the year 2018 is
illustrated in Table 4. Data on GDP and the share devoted to total health expenditure form the starting
point. Countries diffexdgreatlyon how much of GDP that is spent on health care. Cyprus, Estonia,
Hungary, Latvia, Lithuania, Luxembourg, Poland, Romania, and Slovakia spent lessetean

percenbn health care. By contrast, France, Germany, Sweden, and Switzerlanelespesmtercent

or more on health car&ogether with differences in GDP this meant thatqagita health spending
ranged from just below 01,000 in Romania to aln
In Europe as a whole, health expenditure dsaaesof GDP wer6.9% and petcapita spending was

a3, 163.

Table4: Total health expenditure and direct costs of cancer (adjusted for PPP), 2018

Total health expenditer Direct coss$ of cancer
% of GDP  total per capita % of THE total per capita
(milli (a, PP (milli(Ca, Pt
PPP) PPP)
Austria 10.3% 35,930 4,060 6.4%" 2,300 260
Belgium 10.4% 42,261 3,703 6.9%* 2,930 257
Bulgaria 8.2% 8,992 1,276 7.1% 634 90

4 The magnitude of this issue can be illustrated on the basis of data from Germany. Of all health expenditure
spent on neoptans (C08D48) in 2015, 8% were spent on malignant neoplasm (€X¥¥) and the rest on
other neoplasms (DOD48) [56].
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Croatia 7.2% 5,720 1,398 6.8% 386 94

Cyprus 6.9% 1,601 1,844 6.3% 101 116
Czechia 7.5% 22,295 2,095 7.0% 1,561 147
Denmark 10.5% 23,690 4,094 4.8% 1,137 197
Estonia 6.4% 2,139 1,619 5.8% 124 94

Finland 9.1% 17,029 3,091 4.0% 681 124
France 11.2% 240,872 3,583 7.1% 17,102 254
Germany 11.2% 350,039 4,222 6.8% 23,803 287
Greece 7.8% 17,641 1,648 6.5% 1,147 107
Hungary 6.6% 13,992 1,431 7.1% 993 102
Iceland 8.3% 1,197 3,394 3.8% 45 129
Ireland 7.0% 20,101 4,132 5.0% 1,005 207
Italy 8.8% 157,031 2,600 6.7% 10,521 174
Latvia 5.9% 2,457 1,273 6.49%6 157 81

Lithuania 6.8% 4,752 1,694 6.4% 304 108
Luxembourg 5.4% 2,586 4,245 6.9%* 179 294
Malta 9.3% 1,356 2,816 6.5% 88 183
Netherlands 9.9% 68,338 3,966 6.9% 4,715 274
Norway 10.2% 25,140 4,735 4.2% 1,056 199
Poland 6.3% 53,013 1,377 7.0% 3,711 96

Portugal 9.1% 21,893 2,129 5.4% 1,182 115
Romania 5.0% 19,376 991 7.1% 1,366 70

Slovakia 6.7% 8,805 1,615 7.19% 621 114
Slovenia 7.9% 4,446 2,145 6.4% 285 137
Spain 8.9% 117,031 2,507 4.9% 5,735 123
Sweden 11.0% 41,970 4,128 3.7% 1,553 153
Switzerland 12.2% 50,041 5,860 6.0% 3,002 352
UK 9.8% 209,243 3,145 5.0% 10,462 157
Europe 9.9% 1,6655421 3,163 6.2% 10260M 195

Notes: GDP = gross domestic product, PPP = purchasing power pHify = total healtlexpenditure.

*Estimated share based on data from similar countriesesi®n A.1.4 in théppendix forthe

methodologyt The sum of all PPRdjusted national estimates does not equal the estimate for Europe, as the
different shares of GDP spent ®HIE and the different shares ©HE spenton cancer change the weighting

of the national estimates. The estimate for Europe is the sum of tHeRadjusted national estimates.

Source folTHE: see Tabl@. Source for direct costs oncer: own estimate baken national sources; see
section A.1.4 in thé\ppendix forthe methodology.

Table 4 also shows that the share of total health expenditure that is spent on cancer care differed
between countries. It ranged from four percent or less in Finland, Icelash@Gveeden to seven

percent or more in Bulgaria, Czechkaance Hungary, Poland, Romania, and Slovakia. However,

there is no clear tendency that poorer countries would devote a larger or a smaller share of their total
health expenditure to canceomparedwith wealthier countries; see also Figure Al0 in the
Appendix. There is neither a clear tendency that the share devoted to cancer is related to the disease
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burden; see Figure A1l in the Appendix.-Bapitahealth spending on cancer ranged from below
0$4100n Bulgari a, Croati a, Estoni a, Latvi a, Pol a
adjusting for PPP). In Europe as a whole, the share of health expenditure spent on ca.@ét was

and translatedintoperapi t a heal 9% spending of 01

Differences between countries in gEpita health spending on cancer (direct costs) in 2018 are also
illustrated in Figurel7. Switzerland, Germany, Austrithe Benelux countriegaind Francepent the

moston cancer b et we e andli25® -adjisted) The Nordic countriedreland,the UK,

Mal t a, ltaly, Spain, Czechia, analjusgt).cCoumtiegsa spel
on the Eastern border of the EU spent ,dpégne | ea st
only afifthofthehi ghest spendi ng c¢ ganwranagew If pric diffetertiasratea n d  (
not taken into account, the direct costs of cancer ihitfeestspending countnSwi t zer 1),and ( UF

were fourteen times higher than in the lowest spending countryaRom &). ( 0 3
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Figure 17: Direct costs of cancer per capifai n 2018

Notes: Hatched bars indicate that the direct costs are estimated based on data from similar countries; see
Appendix for methodologyThe blue bar for CHistncated-i t s t r u €. Seurce: see Table 41 5 1

Even though the direct costs of cancer differed greatly between countries in 2018, the country
differences were even greater in 1995; Begire B. Romania, Bulgaria, Poland, and the Baltic
countries spent | e s-BPPtaduated tedhilwhereasSwitzariam spentvérn n o n
4200 o nTherewasaeriold difference between the lowest spending country (Romania) and

the highest spending country (Switzerland), and after taking into account price differentials there was

still a 14fold difference Percapita health spending on cancer thus increased more rapidly in the

poorer countries on the Eastern border of the EU than in the other cobetviegn 1995 and 2018

IHE REPORT20197 45

www.ihe.se


https://ihe.se/en/

COMPARATOR REPORT ON CANCER IN EUROPE 2019

€ MpA € HJC
€ MHDP
€ MANA

€ TP

€ ph

€ HP | | E

eﬂnﬁrllﬂﬁEIII E

R L R N - PR R Ty
m unadjusted = PPP-adjusted

Figure 18: Direct costs of cancer per capit@n U ) 1995
Notes and source: see Table'#ie blue bar for CHistruncated t s true size is 0206.

The development of the direct costs of cancer in Europe as a whole is shown in gigeasured

in current pricesand exchange ratetotal healthe x pendi t ur e

spent

0.;

billion in 1995 and almost tripled.81% increase) 01026 billion in 2018. Adjusting for inflation
and applying constant exchange rates,dinect costa mo u n t €l.@ billiomin 1985 andhen

doubled(98% increaselintil 2018. It is noticeable that the grovitithe direct costs of cancer slowed

somewhatduring the last ten yeargotentially related to the economic crisis starting in 2008)

bet ween

a & billion.

1995

and

2005

costs

ncreased

bhy (26

Figure 20 shows the same information as FiguBehlt provides numbers in perapita terms. In

1995, th

e heal th

expenditure

spent

on 9%parnc er

capita until 2018, equaling &64% increase. After adjusting for inflation and applying constant
a nbonul905 and incteaseddd@y®until 2018.

exchange rates, the ditec c o st s
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Figure 19: Direct costs of <cancei20l8n Europe (in bi

Notes: The adjustment for inflation was carried out with cougpcific inflation rates. Tdn1995 estimates
could only be adjusted for inflation between 1996 and 2018 due to lack of data. $68r6& and see
Table 2 and Table 4.
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Figure 20: Direct costs of cancer P08 <capita in E

Notes and source: see Figu& 1

By construction of the estimates oktdirect costs of cancer in this repolne development of the

direct costs (Figures9land 20) is closely related to the overall development of the total health
expenditure (Table 2). The pattern of increasing direct costs of cancer between 1995 asc2018
consequence of increased spending on health care rather than an increased share of health care

resources devoted to cancer care. However, there are a range of important factors that can help to
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explain (1) the overall increase in the direct costd, @) why the share of health care resources
devoted to cancer care remained relatively stable. These fdisti®s belowhavealsoimplications
for the future development of the direct costs of cancer:

1 The description of the burdeasf cancer in sectio.2.1 showed that the number of newly
diagnosedancer cases increased by about 50% between 1995 and 20 KheEniscrease
in the number of cancer patiemsght be one important explanatory factor of the observed
increase in the direct cog88% in constant prices and exchange rat@s)cancer incidence,
in crude terms, igredicted to increase furthém the futuredue to the demographic
development and an increasing prevalence of some risk factors, the direct costs will probably

continue to increse.

1 Since survival has increased (see section 2.2.3), pati@nts have required care for a longer
time. This affects mostly the costs of leteggm care and rehabilitation but also of ambulatory
care, as the number of regular medical chgo& for the monitoring of disease progression

and of recurrence increases

1 More resources have been spent on screening (e.g. popdlated breast cancer screening
programs were rolled out during this period; cervical cancer screening programs had been
rolled out beforen some cas@sndon primary prevention (e.g. HPV vacgition programs
mostly for girls were rolled out in the 2010sphis trend will continue in the future, as
additional screening programs will be added (currently for colorectal cancer, but in the future
possibly also for lung candeand boywill be coveed byHPV vaccination program3.he
implementation ofltese measures increasige direct costs in the short and medium run but

can be expected to decrease the costs in the long run

1 The development of personaliZptecision medicine involves a growing eadf molecular
testing,increass the treatment options for patiengad reducgthe exposure to the costs
and side effects of neaffective treatments. But this development requires investments in

facilities for testingwhich adds to the direct costsazince58].

1 Cancer care has become more effecsgew andmprovedtreatmenmodalitieshave been
introduced seeChapter 3)In many caseshese improvements enable shorter hospital stays,
entail fewer side effects, and result in quicker recovery and potentially fewer recurrences
[59]. For instance, the introduction of antiemetiedicinesin the early 1990s meant that
patiens no longer had to suffer from vomiting and nausea due to treatment with cytostatic
agents.This meant thamore patients could behifted from inpatient care tambulatory

care. Thus, mre effective cancer care might have increased the demand for some medical
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services é€specially cancer medicingsbut decreased the demand for other services
(especially inpatient cayesee sectio.4.1.3

1 Therehas beer shift from intravenous to oral delivery methods of cancer medi¢sexs
Figure & in Chapter 4) As more patientsouldreceive treatment at home, thigght have
decrease the demand for inpatient care and ambulatory d¢dogever, the introduction of

cancer immunotherapy works against this trend, as it requires intravenous delivery methods.

1 New cancer therapies, suchtasgeted therapy and immunotherapy, come at a hjgie,
which has led to substantial increases in expenditumemedicinegseeChapter 4) New
therapieshave alsallowed new patient groups to be treated. Thés increasethe direct
costs and is likely to continue in the foreseeable future.

2.4.1.3 Compositon of the direct costs

Despite the overall increase in the direct costs of cancer between 1995 and 2018 documented in the
previous section, the different types of direct costs did not uniformly follow the same phitern.
Europe, inpatient careas accourtd for theby far largestshare of the direct costs of can¢ét].

This includes costs for surgery, but also part of thesdostdiagnostics, radiation therapy, systemic
therapy, and medical staff. Outpatient care (ambulatory care at hospitals) used to play a much smaller
role. This includes costs for diagnostics, radiation therapy, systemic therapy, and medical staff.
Palliaive care and nursing services usually account for a small share. The same is true for costs for

screening and primary prevention measures.

Figure 21 shows the distribution of the direct costs of cancer across different cost categories in
Finland in 2004 and 2014. During this period, the tdiedctic o st s i ncreased from
million (in nominal prices)60], whereas the share of the direct costs on the total health expenditure
remained unchangedslith 4.1% and 4.%, respectivelyInpatient care was by far the largest cost
categoryin 2004 but its slare on the total costs almost halved ua@l4 In 2014,ambulatory care

provided by hospitalg/as the largest cost categohy addition, the share of outpatient medications

nearly doubledbetween 2004 and 201%he other cost categories grew mostlyrne with the overall

increase irthedirect costs.
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Figure 21: Composition of the direct costs of cancer in Finland, 2004 & 2pa@

The Finnish example highlights three major trends that have characterized the shifting composition
of the direct costs of cancggl]:

1 The direct costs have increasédt they grew mostly in line with total health expenditure
The increaseis partly driven by theising number of cancer patientsut also by more

intensive carerad increasedosts per patient

1 Cancer care has shifted from an inpatient tcaarbulatorysetting (see section 2.4.1.4)
Inpatient days, which are comparatively expensive, have partly been substituted by
outpatient visits, which are comparatively cheapéis shift is a result of the development
of new treatment modalities. Newer cancer medicines with different side effects can more
easily be administrated imambulatorycare (as an intravenous infusion). Oral delivery of
cancer medicines has becomere ®mmon, which has enabled more patients to receive

treatment at home.

1 Expenditure oncancer medicines are increasifgge section 2.4.1.5Yhis is related to
factors leading to increased usddee to, e.g.increasing number of new cancer medicjnes
morecancer patientsjew patient groups eligible for treatmense in an adjuvant setting,

longer duration of therapy) and to higher prices édseChapter 4).

2.4.1.4 Inpatient ancambulatorycare

The rapid relative decline in co$ts inpatient car@bservedn Finland(see Figure 21yas probably
shared by most other European countriégure 22 shows the development of the number of bed

days(i.e. overnight stays of hospitalized patigratsd the number of day cagés. patients Wo are

50
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formally admitted to the hospital but then discharged on the saméetsyeen 2000 and 201n a

few selectedEuropean countries. Both the developmiemtcancer patients (top figures) and the
general developmefr all patients (bottom figuresy@shown This provides insights into whether

the development in the number of cancer patients simply reflects a general gt@friganization

of health care (e.g. from inpatient care to ambulatory care) in a country, or whether there is a
disconnectia between the overall trend and the specific trend in cancer patients. Note that

comparable data for visits in ambulatory care (i.e. outpatient visits) are not available.
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Figure 22: Bed days (left figures) and day cases (riglgiufies)spent in hospitals per 1,000
inhabitants 2000 2017

Notes: AAIIl di adhADGZOHVO0YroeBf+eZr3s8 taon dl CGHRO £00D48.rTheret o | CD
are some breaks in the time series, notably in France in 2016. S¢6&:64}.

Figure22 showsa clear downward trend in the number of bed days (standardized by population size)
and a simultaneous upward (or constant) trend in number of day cases (standardized by population
size) inthe selected countries between 2000 and/20kis pattern is obs&able bothin cancer

patients and iall patientsThe number of bed days among cancer patieassipproximately halved

during this period in all countries. This represented a stronger decline than on the overall level. This
suggests that inpatient daysdancer patients decreased even though the number of cancer patients
increased during this period. Shorter hospital stays in the form of day cases are one expression of

this development, but the largest chunk of patients has most likely been shifteloulatany care.
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However, a reduction in the number of inpatient days does not automatically imply a decrease in
costs of inpatient care, since the cost per inpatient day incoe@setime Nonetheless, fewer
inpatient days of cancer patients free up haspieds for other patients.

2.4.1.5 Cancer medicines

The prices of individual cancer medicines and the total expenditure on all cancer medicines are two
frequently debated topick) the US, increasing prices ka resulted in unsustainable eoftpocket
expenditue for both uninsured and insured patients who must pay a large portion therf@glves

69]. In Europe the debatefocuses more on the sustainability ofthe increasingtotal public
expenditure on cancer medicines, since public payers (governments or sickness funds) cover the vast

majority of the cost of cancer care (including cancer medicines) for the whole pop[id&ion

Total sales ofcancer medicireincreased fromi 1 2. 9 bi l lion to 032.0 bil
between 2008 and 2018 Europe[71]. In percapitatermss al es i ncr easeid fr om
current prices)Chapter 4 describes this development in more datdilalso discusses limitations of

cancer medicine sales data, which often do not take into account confidential ledoditgs to an
overestimation The development of the cgsbf cancer medicines should not be considered in
isolation as cancer medicines are part of the direct costs of c&delew, the total costs of cancer

medicines are considered in relation to the direct costs of cancer.

Figure23 compares the mean annual growth rate of cancer medicine sales between 2008 and 2018
with the mean annual growth ratetbe direct costs of cancduring the same period. The annual
growth rate indirect costswas 17 percent in Europe, whereas the annual growth rate in cancer
medicine sales was 7.9 percent. Note that the growth rates are calculated basethpitgpeosts

which are expressed in 2018 price levels and exchange ltateslso interesting to note ththe

annual growth rate in direct costs (1.7%) was equally large as the annual growth rate in the number

of newly diagnosed cancer cag&s/%, in per capita terms) in Europe between 2008 and 2018.

The pattern of much faster growth @ancer medicineoss thantotal direct costss observable in

most countries in Figur23. Thedirect costéncreased in all countries between 2008 and 2018, except
in Greece, Luxembourg, Italy, and Croagadcancer medicine sales also increased in all countries
(with conplete data), except in Czechia. Czechia is the only country (with complete data) where
direct costggrew faster than expenditures for cancer medicines. The highest relative increase in
cancer medicine sales was recorded in Bulgaria with a mean annuah gedevtof 21 percent;

Bulgaria also recorded the highest relative increase in total health expenditure (7 percent). Lithuania,
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Norway, Latvia (between 2014 and 2018), and Germany all had annual growth rates in cancer
medicine sales of more than 10 percent.

20% 21%

15%

10%

5%

0%

Fl =
NL_

MT I
—rr

LU

CZ |
LV* I

Eur. =
CY!
EE ===
IS ®
SK ==
FR ==

PT* ]

HU =

RO* ]
SE ™
ES!
CH ==
SIe
IE ™
pL m—
IT®
DK ™
AT ®
UK ==
BE ==
HR"

DE ™

NO ==
LT I
BG

-5%

-10%

-15%

m Direct costs of cancer m Costs of cancer medicines

Figure 23: Mean annual growth rates idirect costs of canceand cost of cancer medicines
(per capita; in 2018 prices & exchange rates) between 20082018

Notes: Eur. = Europe. Hatched bars indicate that data for cancerimesdior EE, EL, and LU only

comprise retail sales. * Both growth rates in PT are between 2010 and 2018, in RO between 2009 and 2018,
and in LV between 2014 and 2018. There is no growth rate of medicine costs in CY and MT due to lack of
data. The orangeab for BG is truncatedits true size is 21%.

As the costs of cancer medicines grew faster than the total direct costs, the share of cancer medicines
on the direct costs increaseédgure 24 shows thathis sharavas 3 percent in Europe in 2018, up

from 17 percent in 2008. This sharevariesalsoa lot between countries. It increased in all countries

(with complete data) between 2008 and 2@&ept inCzechiawhere the share decreased from 29

to 16 percentandin Slovakig wherethe sharevas almost unchanged around 38 percent. Cancer
medicines accounted for more than halfte direct costs Bulgaria (68%), Hungary, Croatia, and

Spain in 2018. In Norwa the Netherlands, and Switzerland they accounted for less than 25 percent.
Poorer countries (except Czechia, Poland, and Lithuania) tend to sfa@gdrahare on medicines

than wealthier countries (except Spain and ltaly in 2018). One reason faaiteisips that there is

a greater difference in relative prices of cancer care services (e.g. physicians, nurses) and cancer

medicines in poorer countries. Cancer care services reflect lower domestic price levels, whereas the

15 The use ofQVIA invoice prices (vhich oftendo not take into account rebates) leads to an overestimation
of these sharet the aggregatsharegor Europe medicinesales data from Cyprus and Malta are not included
and for Estonia, Greece, and Luxembourg only retail sales are included.
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price of cancer medicines mbstlies within a common price corridor and reflects higher

international price levels.
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Figure 24: Share of the cost of cancer medicines on the direct costs of cancer, 2008 &

2018

Notes: Eur. = Europe. Hatched bardicate that data for cancer medicines for EE, EL, and LU only
comprise retail sales. * The share in 2008 for PT is from 2010, for RO from 2009, and for LV from 2014. CY

and MT are missing due to lack of data on cancer medicine sales.

The findings in Figte 24 can be compared to the results from previous Comparator reports. In the

first Comparator report, the share of cancer medicine costs in Europe was estimated to be nine percent

of the direct costs of cancer in 2002/2(0@3]. In the follow up Compator reports, this share was
estimated to be 13 percent in 24d4], 18 percent in 200[45], and 23 percent in 20141].

Figure 25 summarizes the casbf cancer medicines arttle direct costs of cancer in Europe. As

shown in the previous Comparator regad], the cost of cancer medicines amounteddowam d

billion in 2005 (09.6 billion

measur ed

as8.

n 2018

percent share of cancer medicines on the direct costs. By 2010, this share had increased to 20 percent,

and by 2015 to 2percent. It eventually reaed 3 percent in 2018. Thus, cancer medicines have

been representing a fagtowing share of the direct costs of cancer.
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Figure 25: Components of the direct costis20l8f <canc:

Notes: Data on caec medicines in 2005 are missing for IS.

Despite the increasing share of cancer medicines on the direct costs since at |1€280200able

3 in section 2.4..1 provides evidence of a relatively stable share of carsgercific expenditure on

the total halth expenditure. The increased expenditure on cancer medicines must have been
paralleled by aeduction or a slower increase in other direct costs. The analysis of the composition

of the direct costof cancer in section 2.43pointed to reductions irkeenditures on inpatient care

as an explanation. At least since the year 2000, inpatients days of cancer patients have been trending
downwards (see Figurg2). Savingsfrom fewer inpatient days might, to some extent, have

compensated for the additional exylitures on cancenedicines.

2.4.1.6 Informal care

Informal care refers to the services provided-dativesand friends. These services are important
complements to other formal services. Fatance they include the time to accompany the patient
to the hosjtal to receive treatment, or care for the patient at home. If these services had not been
provided informally, formal services would have been needed to replace them. This means that the

work by informal caregivers entails an opportunity cost, which shioelassigned a value.

The assessment of informal care is challenging. Even if it were possible to collect data on time inputs
from informal caregivers, the valuation or pricing of these time inputs is not obvious; two
possibilities are to use minimum wagar mean salary of social care workers. If informal caregivers

use their leisure time to provide support (e.g. a retired person supports her spouse) or whether they
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are compelled to reduce working hours (e.g. a working parent supports his child) has also
implications for the value of informal care. It would thus be necessary to know who the informal

caregiver is.

Two previous estimates have put the infor mal C i
inthe EU27andtou 2 3. 9 b i | ih theEJ28 (definiigocan2er as malignant neoplasms)

[72, 73]. These estimates assumed that only patients severely limited in daily activities or who were
terminally ill would receiveénformal careThey were only based on patients aged 50 and older, and

on nonrimputed data from half of the countries included. Thus, these estimates are fairly crude and

probably underestimate the true size of the informal care costs.

The development dhe extent of informal camver timeis difficult to judge.Increased treatment of
patients in an ambulatory setting might raise the neaglafivesand friends to take the cancer
patient repeatedly to the hospitéhe increase in cancer incidence amdrtality in the older age
groupsalsoindicates a potential increase in informal catéincreased length of survival entails a
prolonged state of being in pofmather than goodhealth for some patients, they require informal
support for a longer timeAll of these factors point to futurincreases in the need and costs of
informal care[74]. Further studies are needed to document this, to make it possible to have a

comprehensive viewf the total cost of cancer to society.

2.4.2 Indirect costs

The indirect costs of cancer are composgaraductivity loss due to foregone labor market earnings

of cancer patients based on three different reaptljs First, productivity loss from premature
mortality arises from patients who die during working age and who otherwise would have continued
to work until retirement age. Second, prodvityi loss arises from temporary absence from work
(sickness absence) of patients in the labor force who are compelled to take a hiatus from work while
receiving treatment and care. Third, productivity loss arises from the permanent discontinuation of
work (permanent incapacity/disability) of patients in the labor force who have to quit their job due
to the disease and have to retire early. The latter two reasons of productivity lossnarenly

summarized under the term productivity loss from morbidity.

2.4.2.1 Methodology

Even though there is broad agreement on the importance of indirect costs, there is less agreement on
the exact methodology to calculateem Two different methodologies are commonly used to

calculate the productivity loss; the hurreapital metiod (HCM) and the frictiorcost method
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(FCM). TheHCMt akes the patientods perspective and col
By contrast, th&CMt akes t he employero6s perspective and
lost until another employetakes over thep at i e n t[®]s Thedr&CM knethod rests on the

unrealistic assumption that there are unemployed persons that can quickly replac@aizemaisr

who temporarily or permanently leave the labor markieé choice of the method has an intpat

impact on the size of the indirect costs. If @M is used, the estimated costs are typically much

smaller than when thdCM is used 76).

In line with the previous Comparator repgrise estimate theroductivty loss from premature
mortality based on the HCM. This type of productivity lospresents the present value of the future
earnings that a person who dies would have been expected to fétisireg the HCMthefirst step

is to calculate the potentigkars of working life lost (PYWLL)If a death occurs duringorking

age whichis assumed to stretch from age 15 to 64 inclySiitecauses a certain number of PYWLL.
Information on agespecific deaths for each country was obtained from the WHO foyetrs 1995

to 2010 and from Eurostat for 2015 and 2018 (or the latest available[¥8at¥]. As deaths are
grouped intdive-year age intervals, all deaths in an age interval are assumed to occur in the middle
of that interv&®® In the final step, the PYWLL are combined with annual earnings and adjusted for
the employment rat¥.Since the death ofgersonin working age implies the loss of a whole stream

of future earningsywe apply a 3.5% annual discount rate in line watimmon practice in health

economic evaluation. A zero real growth rate in future earng@ssumed.

The estimation of thproductivity loss frommorbidity is more challenging due to lack of European
datasets that cover relevant parameters on disepse#ic sick leaves and reasons for early

retirementAn attempt to estimate this type of productivity lgssmprisingsickness absenand

16 Unpaid workof homemakersr volunteering is thus not included.

17Even though PYWLL form the basis of the calculation of productivity loss from premature mortality, there

is a general criticism of the approach to count only deaths during working age. While a value is attached to the
death of a 15 or 6¢earold person, te death of a 14 or 6gearold person is disregarded. Moreover, the
assumption of a uniform retirement age of 65 years across the European countries and across men and women
is imperfectSome countries have statutory retirement ages above or 68lgeas, and there are ofteptions

to retire earlier aftea certainnumber ofyears of contribution or in exchanfm a lower pensionThe actual
retirement age might also deviate from the statutory{ @de In the calculations in this report, working age is
uniformly defined in each country and all periods. This guarantees a transparent approach and facilitates the
interpretation of the results.

18 For instance, a death in the age iméé 35-39 years is assumed to occur at age 37.5 and resultin 27.5 PYWLL

(= retirement age of 65 years minus age at death of 37.5 years). One additional step that is sometimes taken is
to correct the PYWLL in each age interval for the general risk ohdaeagach age group to take into account

the likelihood of reaching retirement age. In line with the previous Comparator reports, we do not correct for
this.

19 Sexspecific mean annual earnings from employment for all countries were obtained for theh4arsp

and adjusted for inflation to 2018 pridés], as well as corrected for changes in exchange rates to 2018 levels
[57]. Sexspecific employment rates ithe age group 154 years were appligd 9], implicitly assuming a

uniform enployment rate during the whole age interval.
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permanent incapacity/disabil)tjor the EU27 countries has been made by Luefrgonandez et al.

(2013)[73]. This study used the FCM in the main analysis but providedniaton on how the

results(for the jointEU-27 estimatgwould change if the HCM were applied. Based on these results

we use a conversion factor of 1.7 to translate cotsgggific results from the FCM to the HCII.
LuengeFernandez et al. (2013) only provide information for a single year (2609judy for

Finland provides better insightstinthe development othe productivity loss from morbidity

between 2004 and 20180]. It found that expenditures on disabily pensi ons decr eas
to 076 mil |l i ondu(ngthis penod whereas xpgnditires eo1s gickness benefits

i ncreased from 046 to U58 million. Il n sum, t he
mor bi dity f rmilion,bu @ée adjustedfot iBfldtidh3], this tuns into a 13 percent
decrease from 0154 to 0134 Bamédloh this obsefvatiendresmur e d i
Finland, we assume that the total costprofiuctivity loss fronmorbidity (with base year 2008ut

adjusted forpreceding/subsequent changasinflation and exchange rates) remained constant
between 1995 and 2018 in all countrés.

In line with the section on direct costs, cancer in this section is defined as neopzBrie CO0

D48). Productivity loss frommortality for malignant neoplassn(COGC97) would only be slightly
smallerthan for neoplasmsascancer mortality from in situ neoplasms and benign neoplasms is
(close to)zera In the calculations of theroductivity loss frommorbidity, we apply a country
specific scaling factor (aroa 1.02) to adjust the results from Luergernandez et al. (2013) for
malignant neoplasms to neoplasms, based on the observed differgorogluctivity loss from
mortality in 2010 using these two definitions of cancer.

2.4.2.2 Results

The development of the total number of PYWLLEnropebetween 1995 and 2018 is shown in
Figure26. There was continuous reduction fré®1 million PYWLL in men and womem 1995

to 2.29 million PYWLL in 2018, corresponding to 21 percent decrelis deline occurred despite

a growing population in the age rangé 64 years; it increased from 331 million people in 1995 by
threepercent to 341 million people in 2018]. The reason for theeductionin PYWLL is the

underlying decrease in cancer mortalfg.shown in section 2.2.2., there wa®2gpgrcent{16% in

20 A French study of respiratory cancers yielded a conversion factor of 2.6 for productivity loss from morbidity
[80], while two Irish studies for breast and prostate cancer and head & neck cancer yielded conversion factors
of 13 and 24, respective[Bl, 82]. The large differences in conversion factors is altexf differences in
parameter choices (e.g. length of the friction period or discounting of future earnings) in the calculations.

2 For HR we used an estimate frgi#2] for the productivity loss. For IS and NO we imputed data based on
percapita osts in SE but adjusted for differences in mean annual earnings i Z8);18nd for CH we used

data from AT in a similar manner.
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men and5% in womenyeduction in the number of deaths between 1995 and 2018 in the age group
15/ 64 yearsThis was a result of a shift of deaths towards older dgegoincreased survival.
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Figure 26: Number ofPYWLLdue to cancer in Europe, 1988018

Notes:PYWLL = potential years of working life losEancer is defined as CAMS8, lung as C334, breast

as C50, colorectum as GP4, brain + central nervous system (CNS) as-ZZ0pancreas as C25, ovary as

C56, prostte as C61, and stomach as C16. Working age stretches from 15 to 64 years ifddiesive.

estimates for 1995 and 2000 include data for CY from 2004. In 1995, data for pancreas is missing for LV, for
brain+CNS for LV, PL, and ROand for ovary foBG, EE, LV, LT, LU, PL,andRO. In 2000, data for ovary

is missing for BGSource{13, 14].

Figure26 alsohighlights differences in PYWLL between men and women. During the entire period,
the number of PYWLL was higher in men tHarwomen. Lung cancer caustt greatest share of
PYWLL in menthroughout the period, whereas in women breast cancer causedatesigsbare.
PYWLL caused by the eight cancer typeg&igure26 decreasechostlyproportionally to the overall
trend. HoweverRPYWLL caused byraintCNS canceand pancreatic cancer remained stabheoth

men and women, and lung and ovarian cancer aisoad decrease in womenhisis partly related

to thesmallimprovements in survival in these cancer types during this period.

The development in the number of PYWLL on the country level is shown in FXjutéungary,
Estonia,Czechia Lithuania and Croatiarecorded the highest number of PYWLL with more than
1,100 per 100,000 inhabitants aged 8% in 1995. Cyprudgceland, Sweden, and Finlanecorded
the lowest number of PYWLL in 1995 with less tH&60 per 100,000 inhabitants agedi¥s!. In
2018, Humgary and Romaniawere the only countries to record PYWLL over 1,000 p@9,000
inhabitants aged 164. Thelowest numbeywererecorded in IcelandndCyprus with less than 400

PYWLL. Figure Z also shows thathe numberof PYWLL markedlydecreased in all countries
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between 1995 and 2018xceptin Greece Portugal and Romaniawhere it remained stabl@he
strongest decrease in both absolute and relative terms was observed in Czechia.
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Figure 27: Number of PYWLIdue to cancer(per 100,000 inhabitants aged 164), 1995
& 2018

Notes and source: see Figui 2

The development of thimdirect costs of cancdretween 1995 and 2018 in Europe as a whole is

shown in Figure & The poductivity loss from premature mortaliymo u n t e7@ billioowin 0 5

1995 and decl i n 8&bilionam2015 (alinoeassredyin 2018 prited and exchange

rates). Between 2015 and 20tts type ofproductivity loss increaseslightly by (0.8 billion to

0 9.6 billion, which is a product of increasing (female) employment rates during this péred.

the whole period, the productivity lof®m premature mortalitgleclined byl3 percent. Another
observation from Figur@8 is the sexspecific composition of thproductivity lossfrom premature

mortality. Throughout the whole peri od,wasloewenthan6s s ha
men 6 s,whitha s e a r e s u llover mumbemodRi&/ o fower employment rates, and

lower earningsThe productivityle s al s o r emai n eid9 billioreirworeen dutinga r o u n d
the whole period, as rising employment rates offset the reductions in PYWEeLroductivity loss

from morbidity amounted ta 2 Dbillion andremained constant between 1995 and 2018 acwprdi

to the methodological assumptions described above.
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Figure28:Indi r ect costs of ¢ anc @018 drices &axchangesratd i n b i |
19952018

Notes: fiLoss fromno r t ad n dossirom no r b i @ferttoyprductivy lossfrom premature mortality
and morbidity, respectiveljHatched bars indicate crude and uncertain estimasgnings in all years are
based on 2014 valu¢gg], which have been adjusted for inflation and changes in exchangeora@kst
levels[53, 57]. The 1995 estimate includes employment rates for BG from 2000, HR 2002, CY 1999, CZ
1997, EE 1997, HU 1996V 1998, LT 1998 MT 2000, PL 1997, RO 1997, SK 1998, S| 1996, CH 1996.
The 2000 estimate includes employment rates for HR from P2
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Figure 29: Indirect costs of cancer per capita in Europe (@n;2018 prices & exchange
rates), 19952018

Notesand sourcesee Figure &

Figure D shows the indirect costs of cancerin-peapi t a t er ms f or Europe. Tl
in 1995 (compri serdelodt aid 1&n d o-telatéd pfodudciitynldsg)boi d i t y
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0132 in 2015, before t heQ@Qvertheavholeparod timdaegtaasts t o
declined by % percent(-18 percent for mortalityelated and-6 percent for morbidityelated
productivity loss).

The results above indicateat poductivity loss from premature mortalitg much larger than
productivty loss from morbidity. This is in line withhanystudies orthe indirect costsanceywhich
have been summarized in the previous Comparator ré¢ptjrt Based on the results above, the
following conclusions about the past and future development afvihneomponents of the indirect

costs of cancer can be drawn:

9 Cancer mortality has decreased by 20 percent between 1995 anid pedle of working
age in Europe, even though cancer incidence most likely increased in this age group during
this period. Thigs a result ofnore patients livng longer with the disease. This development
is reflected in the reduction of the numbePMWLL from 291to 2.2 million. As a result,
the productivity loss from premature mortality has declined. This trend will continue in the
future as long as survival in people of working age k@speasing.

1 The exact development of productivity loss fromorbidity is more uncertain. The likely
increase in cancer incidence in people of working age has probably increakess finem
temporary absence from worlig was the case in Finlamthere expenditures on sickness
benefits increasgd Shorter spells fasickness absence due to quicker recovery and fewer
side effects of newer treatment modalities might however have moderated this increase. If
newer and more effective treatmehéeincreasd the chances of patients to return to work,
the loss from permanent discontinuation of weik have decreasefhs was the case in
Finland whereexpenditures on disability pensions did not incraBgen though cancer
incidence is expected to increase further, productivity loss from morbidityt meghain
stable in the foreseeable futae long ashe treatment of cancer keeps improving.

2.4.3 Total costs

Direct costs(including informal care costgnd indirect costs represent the economic burden of
cancer (the total costshhe economic burden extengisyond the remit of the health care systam.
societal perspectiveequires thatndirect costsand costs for informal care are includéghoring

these substantial costs can lead to suboptimal policy decisions from a societal pergctive
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Figure 30: Economic burden of cancer in Europe

rates) 19952018

Notes: Cancer is defined as neoplasms (€IMB). The hatchedpart of theindirect costsndicates uncertain
estimate®f the size oproductivity loss from morbiditySee Figure @ and Figure28 for furtherdetails on

the calculations.
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Figure 31: Economic burden of cancer per capita
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Notes: see Figur&0.

The economic burden of cancer in Europe is summarized in RB§tetal figures) and in Figure
31 (per-capita figures). In 199 the direct costénot including informal care costgymounted to
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costs grew cont i nul®26Dliy | éOBper cpied im A0L& itdirgctocosts
decr ea®eldi Itlai33un ( U

Figure32 summarizes thdevelopment otheeconomic burdenf canceiin the European countries
separatelysee also Tables A1 and A2 in the Appenttixs evident that most countries experienced

a similar pattern between 1995 and 20déhsisting ofin increasén direct coss (typicallyby 60
150percentn wealthier countries, and more than 2@@rcentn poorercountries)and a decrease

indirect coss$ (typically by 15/ 30 percentin wealthier countries, an@i 10 percentin poorer
countries) Notable exceptions to this pattern are Bulgatieoatia, Latvia, Lithuaniaand Portugal

which did not record a decrease in indirect costs over the period. Greece recorded a very low increase

in the direct costs @lpercent) over the period.

The analysis of the economic burden of cancer highlights that a focus on the costgiofhedrare

borne by the health care system is too narrow. Only considering direct costs, there was an increase
of 98 percent in total costsB6 percent in pecapitacosty between 1995 and 2018 in Europe,
corresponding to a mean annual growth ratg @ (2.7%). It should be kept in mind that (1) there

was a parallel increase in the number of new cancer cases of around 50 percent during this period,
and (2) limited evidence shows that health spending on cancer grew mostly in line with the overall
spendig on health. Notably, the results show that the increased health spending on cameas care
partly offset by reductions in other casts evidenced by tipercent decline itotal indirect costs

(15 percent in percapitacosty, corresponding to a mean annual growth rat® 46 (-0.7%). Most
importantly, patients benefited greathg he 5Syear survival rate of most cancer types typically

increased in all countries.
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2.5 Summary and conclusions

Thedisease burden of candghigh. More than one in four dea{26%)was due to cancer Europe
in 2016 This makes cancer the second leading cause of death behind cardiovascular diseases. In
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Denmark, France, the Netherlands, and the UK, cancer wastliedeause of deatMeasured in
DALYs, cancer was the disease group that caused the second giestase brden(20%) after
cardiovascular diseasesd@16 but in most wealthier countries it caused the greatest disease.burden
If the significant reductions in cardiovascular diseases continue as in the past, cancer will very soon

become the leading disease group in terms of disease bnr8arope

The number of newly diagnosed cancer cases is gro@iageer incidence increased byward 50

percent from 2. million to 3.1 million cases between 1995 and 2018 in Eur@pesrall population

growth during this period explairsssmallpart of this increase. A more fundamental demographic
factor behind this development is population aghhgwvever,a marked increase in cancer incidence

in all countries, except in Iceland, rema:&n after taking into account the demographic changes
between 1995 and 2018n increase in some risk factors related to lifestyle, such as obesity, as well

as moreextensive screening activities (since the 1990s) offer additional explanations. The positive
development in other major diseases, such as cardiovascular diseases, entails more people reaching

an advanced age at which the risk of getting cancer is higher.

A stronger focus on effective primary prevention measisregeeded to achieve a turnaround in
cancer incidence. A recent study for the US showed that over 40 percent of all new cancer cases are
attributable to modifiable risk factors. &rsituation is prodbly similar in Europe. Health care
systems should foster the implementation of comprehensive vaccination programs (HPV vaccination
for girls and boys, but also vaccination against the hepatitis B virus), try to eliminate the hepatitis C
virus to preventier cancer, and offer needle exchange programs. In addition, the adoption of a
healthy lifestyle needs to be promoted and incentivized, possibly through excise taxes and smoking

bans.

Deaths from cancer are still increasing the increase has slowadd in age groups below 65 years
deaths are actually decreasimgtween 1995 and 2018, cancer mortality incredsedround 20
percentfrom 12 million to 14 million deaths.After taking into account the growing population
during this period, several countries recorded decreases in cancer mortality. In the absence of both
population growth and population aging, cancer mortality would have decreased in all countries,

except in Bulgaria, Greece, and Romania.

Improvements in suival explain thedissimilarity in the magnituds of the overall increasein
cancer incidence and cancer mortality. Thee&r survival ratefr all consideredancer types have
increased between 1995 and 20r4ll countries Improvements in survival between the periods
2005 2009 and 201014 were smaller compared to previous peridtiere is a clear pattern of

wealthier countries to record higher survival ratespoorercountries.
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Improvements in all areas of cancer carere important to achieve improvements in survival.
Advances in diagnosti@se important to better understand the nature and spread of the cancer to be
able to deliver effective treatment. koeffective treatment modalitiésmve been introduced that
canmeet patient needSince thestart of theroll-out of populatiorbased screening programs (for
cervical cancer and for breast cancer) in the 138@5 2000sthey too contributéo increased
survival by detecting more cases at an early stage. Theoublbf colorectal cancer screening
programsn the 2010s in several countri@dl support this developmenf good organization of all

parts of cancer care, e.g. throughnslardized care processean ensure that all patients receive

high-quality care.

The advances in cancer care could not have been achieved without adequate investment into
prevention, diagnostics, treatment, and rehabilitation. The health expergficum®n cancer care
(direct cost s of 52bialnlciedbillibnandEirepebstwedn 1095 anch28(

(in 2018 pricesand exchange ratesThis equals 88 percentincreaseyet it should be recalled that

the number of newly diagnosed patients increased by around 50 percent during the same period. Per

capita health spendingh@ancer increased ®p er cent 5tfad®iml 010

The direct costs of cancer differ greatly between countries. In 2018, health spending on cancer ranged
frofi 6 Ro ma3bdirmSwitzerland if price differentials (PRI8justment) are taken into
account; if not, ®ihre nRd rmhan igeSwidzerthndlrfgdénerausstrid, o 0 3
Germany, Switzerlandhe three Benelux countrieand Francepent the most on cancer. Countries
along the Eastern border of the EU (except Finlandhisfhe least on cancer. However, country
differences in health spending on cancer have grown smaller over time. This is mostly a result of

stronger increases overallhealth spending ipoorercountries.

The health expenditure on cancer increased mastlyne with the overall increase in health
expenditure. Even though the data in support of this observation only come from a handful of
countries, it shows that health spending on cancer hardly outpaced overall health spending. However,
total health expediture increased from around eight to ten percent of GDP in Europe between 1995
and 2018Around 4 7 percent of total health expenditure are usually devoted to canaeder to

provide unambiguous evidence on thagnitude andevelopment of health cacosts of all disease
groups, national statistical authorities and health ministries should follow the Dutch and German

example and providdiseasespecific health expenditure daia a regular basis.

The composition of thedirect costs of cancehas chaged in recent decades. Historically,
expenditures on inpatient care (irrespective of whether expenditures on cancer medicines

administered during the inpatient stay are included or not) have dominatticettiecostsAt least
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since 2000, inpatient day$ cancer patients have beganding downwards as part opeocess of

moving treatment to ambulatory care and treatment at hdhe shift was made possible through

the development of new treatment modalities, which can be administered moreTdesdiyect

costs of cancer are nowadays dominated by expenditures on ambulatory care and cancer medicines.

Expenditures on cancer medicines have increased during recent decadesalTosts of cancer
medicines more than doubled between 2008 and 2018 ip&urbe increase in the costs of cancer
medicines (7.9 percent per year) greatly exceeded the simultaneous increase in the direct costs of
cancer (1.7 percent per year) in Europe between 2008 andT204 §attern was also observable in
virtually all courtries.As a result, cancer medicines accounted for a growing share of the direct costs
of cancerOver one fourtl§31 percent) of the direct costs consisted of cancer medicines in 2018. The
previous Comparator reports showed that this share was 9 per@904/2003 and 12 percent in

2005, while itwas 20 percerih 2010before reaching2percent in 2015However, the exact size

of theseshares might be overestimated duednofidential rebatesn medicines

Informal careby relatives and friends animportant complement to other formal servicégao
previous estimates have put the infor mal car e
EU-2 7 a n 4billibnan 2012 in the ELR8, but they might underestimate the true costseasad
treatment of patients in an ambulatory setting might raise the need of relatives and friends to take the
cancer patient repeatedly to the hospital. The increase in cancer incidence and mortality in older age

groups also points to a potential futuneriease in informal care.

The indirect costs of cancexceeded the direct costs in 1985Europe and in most individual
countriesThei ndi r ect ¢ o s t78b idlelci7@bilistermEurdpe lmetweetdh 1995 and
2018 (in 2018 prices and exchangtes). This equals@®percentdecrease and is a resulizoflecline

in mortality among patients of working agehich has reduced the productivity loss from premature
mortality. The poductivity loss from morbidity (resulting from sickness absence anly ear
retirement/disability) might have remained stable despite increasing patient nuaberswer

treatment modalities enablelaster spells of sicknegdue tofewer side effecls

The decline irtheindirect costs shows that teeonomidoenefits frommcreased health spending on
cancer caréavemostlyfallen outside the health care systdidowever, the availability of adequate

data to evaluate the size and the developmembthfindirect costaind informal care costemains

a major challenge. The ldcof data is especially serious given tlsaime nationahuthoritiesin
Europethat are responsible for health technology assessment (HTA) apply a societal perspective.
The inability to estimatéhesecoss properly can lead to suboptimal decisions in the design of policy

measures to prevent, detect, and treat cancer from a societal perspective.
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The future development of the economic burden of cancBuropeis closely linked to the future
development ofhe disease burdeifhe continuousincrease in the number okewly diagnosed
patientspresents a challenge for all health care systems. Further investment in all areas of cancer
carei prevention, diagnostics, treatment, rehabilitatioms well as areffedive and efficient
organization are required to meet this challenge.
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