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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 medical fields, have 

led to an increased disease burden caused by cancer, both to 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 addressed. 

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, costs, and patient access to new cancer 

medicines, we try to provide an up-to-date and comprehensive 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 Patel at IQVIA assisted us in extracting and interpreting the data on sales of cancer 

medicines. We 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 comments on the 

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 2019 

Peter Lindgren 

Managing Director, IHE 
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Executive summary 

More than one of every four deaths (26%) in Europe is due to cancer. This makes cancer the second 

leading cause of death behind cardiovascular diseases. Cancer is also the disease group that causes 

the second greatest disease burden (20% measured in DALYs) after cardiovascular diseases. In 

several wealthier countries (Denmark, France, the Netherlands, and the UK), cancer has already 

become the leading cause of death and disease burden. This development is also foreseeable in other 

European countries. 

The number of newly diagnosed cancer cases (incidence) is growing. Cancer incidence increased by 

around 50 percent from 2.1 million to 3.1 million cases between 1995 and 2018 in Europe. This 

development is driven by several factors ï some of which can be addressed by policy measures. A 

strong driver of the increase in incidence is population aging, as cancer is an aging-associated disease. 

Projections show that the forecasted development in population aging (and minor overall population 

growth) will add 775,000 cases in incidence until 2040 compared to the situation in 2018 in the 

absence of further improvements in cancer care and prevention. 

Around 40ï45 percent of all cancer cases are estimated to be preventable. The increasing trend in 

cancer incidence needs to be met by a stronger focus on primary prevention and screening. All 

European countries still have great opportunities for improving policies in these areas. Tobacco 

control is the single most important measure. The Tobacco Products Directive (2014/40/EU) has 

been a major step in the right direction 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 cost-effective use of resources for organized screening programs 

requires spending on colorectal, cervical, and breast cancer (in this order of priority), whereas the 

cost-effectiveness of prostate and lung cancer screening is currently not well established. 

The total number of deaths from cancer (mortality) is still increasing; between 1995 and 2018 there 

was a 20 percent increase from 1.2 million to 1.4 million deaths in Europe. However, the increase 

has been slowing and deaths have actually been decreasing in age groups below 65 years. In the 

absence of population growth and population aging, cancer mortality would have decreased in almost 

all countries between 1995 and 2018. Continuous increases in 5-year survival rates for the most 

common cancer types in all countries are a reflection of this development. Increasing survival 

explains why mortality increased much less than incidence (20% vs. 50%) between 1995 and 2018. 

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

Cancer research has been fundamental to achieving improvements in survival, by leading to advances 

in screening, diagnostics, and medical treatment. 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 novel medicines targeting countless newly-identified molecular targets. Progress in diagnostics 

has made it easier to predict if a patient is likely to respond to a certain treatment and paved the way 

for personalized medicine. The latest major development is activating the bodyôs own immune 

system to attack the tumor. Immunotherapy has become a cornerstone in multiple solid malignancies 

during the last five years, and over 2,000 clinical trials are currently ongoing. Current data indicate 

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

Cancer research has resulted in a distinct increase in the number of approved cancer medicines and 

indications in recent years. Around ten new medicines were approved by the EMA every year in 

2012ï2018, compared to around four new medicines in 2001ï2011. A considerable share of new 

medicines has an orphan designation, indicating small patient populations. During the last decade, 

R&D investment in cancer research by the pharmaceutical industry has grown much quicker than 

investment by public and private non-profit sources and by far outnumbers the total investment made 

by the latter sources. Cancer research in Europe might 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 clinical practice, 

which requires increases in health care spending. The health expenditure spent on cancer care (direct 

costs of cancer) doubled from ú52 billion to ú103 billion in Europe between 1995 and 2018 (in 2018 

prices and exchange rates). Per-capita health spending on cancer increased by 86 percent from ú105 

to ú195. The direct costs of cancer per capita differ greatly between countries. Austria, Germany, 

Switzerland, the three Benelux countries, and France spend the most on cancer care. Countries along 

the Eastern border of the EU (except Finland) spend the least on cancer care, reflecting their lower 

overall spending on health care per capita. Differences in per-capita health spending on cancer have 

become smaller over time due to greater increases in spending in poorer countries. A regular 

provision of disease-specific health expenditure data (such as in Germany and the Netherlands) is 

needed to provide unambiguous evidence on the magnitude and development of health care costs. 

The indirect costs of cancer decreased by 9 percent from ú77 billion to ú70 billion in Europe between 

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

ú156 to ú133 per capita. This is a result of a decline in mortality among patients of working age, 

which has reduced the productivity loss from premature mortality (from ú57 billion to ú50 billion). 

The productivity loss from morbidity (ú20 billion) has, according to available data, remained stable 

during this period, but there is a lack of comparable data across countries and over time. 
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Costs for informal care might be of the same magnitude as the indirect costs from morbidity, but 

their exact magnitude and development over time is unclear due to lack of suitable data. The fact that 

the sum of indirect costs and informal care costs might be almost as large as the total health 

expenditure spent on cancer care in 2018 underlines the importance of applying a societal perspective 

in the design of policy measures to prevent, detect, and treat cancer. 

Three major trends have characterized the development of the direct costs of cancer during the last 

decades. First, direct costs have generally grown in line with total health expenditure. Around 4ï7 

percent of total health expenditure are usually spent on cancer, and this share has been relatively 

stable over time. The increase in direct costs is partly driven by the rising number of cancer patients 

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

The second trend is that cancer care has shifted from an inpatient to an ambulatory setting. Inpatient 

days, which are comparatively expensive, have partly been substituted by outpatient visits, which are 

comparatively cheaper. This shift is partly a result of new treatment modalities including new cancer 

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

to receive treatment at home. The potential of further cuts to hospital beds has probably already been 

exhausted in some countries by now, and this will make it difficult to offset future increases in 

expenditures on ambulatory care and new cancer medicines. 

The third trend is that expenditures on cancer medicines have been increasing. The total expenditure 

doubled from ú14.6 billion to ú32.0 billion in Europe between 2008 and 2018 (in 2018 prices and 

exchange rates). Per-capita spending on medicines increased from ú28 to ú61. The exact size of these 

expenditures might however be overestimated due to confidential rebates on medicines which are 

not accounted for in available sales data. Cancer medicines have accounted for a growing share of 

the direct costs of cancer. Over one fourth (31 percent) of the direct costs consisted of cancer 

medicines in 2018, compared to 17 percent in 2008. Cancer medicines have also accounted for a 

modest but growing share of total pharmaceutical expenditure. The increase in cancer medicine 

spending is related to factors such as an increasing number of new cancer medicines leading to 

increased usage (e.g. new patient groups eligible for treatment, use in an adjuvant setting, longer 

duration of therapy) and higher prices of new medicines. 

Patient access to new cancer medicines is much greater in wealthier than in poorer countries, 

irrespective of measuring access in terms of value or volume. This pattern has not changed over time 

and is consistent with the one found in the previous Comparator reports. Measured in value, the top 

spenders in 2018 were Austria, Germany, and Switzerland (around ú92 to ú108 per capita), whereas 

Czechia, Latvia, and Poland spent the least (around ú13 to ú16). Higher rebates on medicines in 
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poorer countries might exaggerate these differences. Measured in volume, poorer countries recorded 

a use of around one third to one half of the level of the big 5 countries (France, Germany, Italy, Spain, 

the UK) and other wealthier countries in a selection of cancer medicines. 

The largest country differences in uptake of medicines (measured in volume) were observed in 

immuno-oncology medicines and in medicines used for multiple myeloma and prostate cancer in 

2018. The uptake of immuno-oncology medicines in poorer countries was around 10ï20 percent of 

the level observed in the big 5 and other wealthier countries. This reflects a general pattern of a 

stronger uptake of the newest cancer medicines in wealthier countries than in poorer countries in all 

years between 2008 and 2018. Country differences in uptake of mature medicines with a large patient 

population were comparatively smaller than in newer medicines. 

A challenge for access to new medicines is the trade-off between early access and evidence on value 

to patients. Many cancer medicines lack evidence of additional clinical benefits/value to patients 

(such as in terms of overall survival) at the time of EMA approval. This creates a demand for follow-

up studies of patient outcomes in clinical practice, and mechanisms for adjusting pricing and 

payments based on the results of such studies. While progress along these lines can be seen, there 

needs to be improvement in the collection and analysis of real-world data to make them useful for 

agreements between payers and manufacturers. Such agreements may lead to a faster and more equal 

uptake and use of innovative medicines that provide most value to patients and health care systems. 

Another challenge for 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 cost-effective) medicines due to affordability-related 

reasons. Novel methods for pricing, valuation, and payment have been proposed to ensure access to 

recent developments such as CAR T-cell therapies and combination and multi-indication treatments. 

Better access to relevant data and certain regulatory changes can help to adopt these methods in order 

to incentivize future innovation for the benefit of patients. The use of biosimilars and generics is an 

important way to support cost-effective spending on medicines and to create financial scope for 

investing into innovative and cost-effective medicines that previously seemed unaffordable. 

Health care systems need to weigh the costs from investing in different areas of cancer care against 

the potential improvements in patient outcomes. This will ensure that scarce resources are used in a 

cost-effective way and provide value-for-money for patients and taxpayers. There is a positive 

association between health expenditure spent on cancer care and survival, but there are variations in 

efficiency in cancer care both between and within countries. This indicates opportunities to improve 

efficiency and outcomes in all countries in Europe.  
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List of abbreviations 
 

ADC ï Antibody-drug conjugate 

AI ï Artificial intelligence 

ALK ï Anaplastic lymphoma kinase 

ALL ï Acute lymphatic leukemia 

ASCO ï American Society of Clinical 

Oncology 

ATC ï Anatomical therapeutic chemical 
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ATMP ï Advanced therapy medicinal product 

CAR-T cell ï Chimeric antigen receptor T cell 

CDF ï Cancer Drugs Fund 

CNS ï Central nervous system 

CPI ï Checkpoint inhibitor 

CT ï Computed tomography 

CTLA-4 ï Cytotoxic T-lymphocyte-associated 
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DALY ï Disability-adjusted life year 
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DDD ï Defined daily dose 

ECDC ï European Centre for Disease 

Prevention and Control 

EGFR ï Epidermal growth factor receptor 
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ESMO ï European Society for Medical 

Oncology 

ESMO-MCBS ï ESMO Magnitude of Clinical 
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FDA ï Food and Drug Administration in the 

US 

FFDM ï Fullfield digital mammography 

FGFR ï Fibroblast growth factor receptor 

FISH ï Fluorescence in situ hybridization 

GDP ï Gross domestic product 

GDPR ï General Data Protection Regulation 

GIST ï Gastrointestinal stromal tumors 

HCC ï Hepatocellular carcinoma 

HCM ï Human-capital method 

HER2 ï Human epidermal growth factor 

receptor 2 

HIV ï Human immunodeficiency virus 

HPV ï Human papillomavirus 

HR ï Hormone receptor 

HTA ï Health technology assessment 

ICD-10 ï International classification of diseases 

10th revision 

ICER ï Incremental cost-effectiveness ratio 

ICSS ï International cancer survival standard 

LDCT - Low dose computed tomography 

MRD - Minimal residual disease 

MRI ï Magnetic resonance imaging 

MSI-H - Microsatellite instability high 

NCCP ï National cancer control programme 

NGS ï Next generation sequencing 

NHS ï National Health Service in the UK 

NICE ï National Institute for Health and Care 

Excellence 

NSCLC ï Non-small cell lung cancer 

OECD ï Organisation for Economic Co-

operation and Development 

ORR ï Objective response rate 

OS ï Overall survival 

PARP ï Poly ADP ribose polymerase 

PCR ï Polymerase chain reaction 

PD-1 ï Programmed cell death protein 1 

PD-L1 ï Programmed death-ligand 1 

PET ï Positron emission tomography 

PFS ï Progression-free survival 

PPP ï Purchasing power parity 

PRO ï Patient-reported outcome 

PROTAC ï Proteolysis-targeting chimeras 

PYWLL ï Potential years of working life lost 

QALY ï Quality-adjusted life year 

R&D ï Research and development 

RCT ï Randomized controlled trial 

RWD ï Real-world data 

SHA ï System of Health Accounts 

SWD ï Standard weekly dose, used to 

standardize drug usage to enable comparisons 

between different medicines 

TLV ï The Swedish Dental and 

Pharmaceutical Benefits Board 

USPSTF ï US Preventive Services Task Force 

VEGFR ï Vascular endothelial growth factor 

receptor 

WHO ï World Health Organization 
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Country abbreviations 
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BE Belgium 

BG Bulgaria 

CH Switzerland 
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CZ Czechia 

DK Denmark 

EE Estonia 

ES Spain 

EU-28 the 28 member states of the European 

Union before Brexit 

FI Finland 

FR France 

DE Germany 

EL Greece 

HR Croatia 

HU Hungary 

IE Ireland 

IS Iceland 

IT Italy 

LT Lithuania 

LU Luxembourg 
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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. The most 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 become less effective 

as a person grows older and because of an accumulation of and exposure to risks1 that increase over 

a personôs lifetime [1]. 

 

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

Notes: Europe includes the EU-28, IS, NO, and CH. Cancer refers to all cancer sites but non-melanoma skin 

cancer (ICD-10 C00-C97/C44). Source: [2]. 

Figure 1 shows why cancer is considered an aging-associated disease. The number of newly 

diagnosed cases (incidence) is very low in children and young adults, but after age 40 it increases 

rapidly. Similarly, the number of cancer deaths (mortality) rises 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 of cancer represents a major challenge for health care systems in Europe and the 

rest of the world. The aging population in all countries across Europe means that more and more 

people are of an age when major cancer types typically develop. Indeed, the total annual number of 

 
1 These risks include, for instance, tobacco use, alcohol use, unhealthy diet, physical inactivity, infection with 

carcinogenic viruses (such as human papillomavirus (HPV) and hepatitis B virus) or with helicobacter pylori, 

air pollution, and ionizing and ultraviolet radiation. 
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newly diagnosed cancer cases has been rising for a long time. Figure 2 shows that cancer incidence 

in Europe (defined as EU-28, IS, NO, and CH) has gradually increased by around 50 percent from 

2.1 million to 3.1 million cases between 1995 and 2018 [3-8]. 

 

Figure 2: Cancer incidence and mortality (in million cases) in Europe, 1995ï2018 and 

projection of status quo 2020ï2040 

Notes: Europe includes the EU-28, IS, NO, and CH. Cancer is defined as ICD-10 C00-C97/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 ñThe War on Cancerò already in 1971. In Europe, the European 

Commissionôs first ñEurope Against Cancerò program was adopted in 1987. The WHO has also 

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

Despite increasing cancer incidence, much progress has been achieved in the last decades. Figure 2 

shows that cancer mortality in Europe has increased by around 20 percent from 1.2 million to 1.4 

million cases between 1995 and 2018. This increase was distinctly lower than the corresponding 

increase in cancer incidence of 50 percent, leading to a widening gap between incidence and mortality 

in Figure 2. At the individual level, this development is reflected in increasing survival. Major 

advances in diagnosis and medical treatment along with screening programs are reasons for this 

development [10, 11]. 

Figure 2 also projects what would happen in the absence of further improvements in cancer care and 

prevention [9]. If the status quo remains (with base year 2018), the forecasted demographic 

development (population aging and minor overall population growth) will continue to push up 

incidence and mortality in Europe. In 2040, an estimated 775,000 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 cancer care ï prevention, screening, diagnosis, 

treatment ï are needed to meet the demographic challenge and to achieve a lasting turnaround in 

cancer incidence and mortality. 

1.1 Purpose and outline of the report 

The purpose of this report is to provide decision makers with a clear picture of cancer in Europe in 

order to support efforts to plan and take action to reduce the burden of cancer. This report is an update 

of a report published in 2016 [12], which in turn was preceded by several Comparator reports on 

cancer published since 2005 [13-15]. Similar to the previous report, the geographic scope of this 

report is Europe, defined as the 28 member states of the European Union (EU-28) and 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, this is noted in the report. 

The report consists of four main chapters. Chapter 2 analyzes the development of the burden of 

cancer in recent decades, distinguishing between the disease burden and the economic burden. 

Chapter 3 reviews recent medical developments in the field of oncology and provides some 

prospective analysis. Chapter 4 analyzes access to and uptake of cancer medicines. Chapter 5 

discusses policy issues in relation to the provision of high-quality cancer care and access to cancer 

medicines. 
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2. Disease burden and economic burden of 

cancer 

2.1 Key messages 

¶ The disease burden of cancer in Europe is high. More than one in four deaths (26%) was due 

to cancer in 2016. This makes cancer the second leading cause of death behind 

cardiovascular diseases. Cancer was also the disease group that caused the second greatest 

disease burden (20%) after cardiovascular diseases. 

¶ The number of newly diagnosed cancer cases is growing. Cancer incidence increased by 

around 50 percent from 2.1 million to 3.1 million cases between 1995 and 2018 in Europe. 

Population growth and, more importantly, 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. 

¶ Deaths from cancer are still increasing but the increase has slowed and in age groups below 

65 years deaths are actually decreasing. Between 1995 and 2018, cancer mortality increased 

by around 20 percent from 1.2 million to 1.4 million deaths. In the absence of population 

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

¶ The 5-year survival rates for the most common cancer types have increased between 1995 

and 2014 in all countries. There is a clear pattern of wealthier 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. 

¶ The health expenditure spent on cancer care (direct costs of cancer) doubled from ú52 billion 

to ú103 billion in Europe between 1995 and 2018 (in 2018 prices and exchange rates). Per-

capita health spending on cancer increased by 86 percent from ú105 to ú195. A regular 

provision of disease-specific health expenditure data (such as in Germany and the 

Netherlands) is needed to provide unambiguous evidence on the magnitude and development 

of health care costs. 

¶ The direct costs of cancer per capita differ greatly between countries but differences have 

become smaller over time. Austria, Germany, Switzerland, the three Benelux countries, and 

France spend the most on cancer care. Countries along the Eastern border of the EU (except 
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Finland) spend the least on cancer care, reflecting their lower overall spending on health care 

per capita. 

¶ Spending on cancer as a share of total health expenditure has been relatively stable over time. 

Around 4ï7 percent of total health expenditure are usually devoted to cancer. However, 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. 

¶ Expenditures on cancer medicines have increased during recent decades. The total costs of 

cancer medicines more than doubled between 2008 and 2018 in Europe. Cancer medicines 

account for a growing share of the direct costs of cancer. Over one fourth (31 percent) of the 

direct costs consisted of cancer medicines in 2018, compared to 12 percent in 2005, although 

the exact size of these shares might be overestimated due to confidential rebates on 

medicines. 

¶ The indirect costs of cancer exceeded the direct costs in 1995 in Europe. The indirect costs 

decreased by 9 percent from ú77 billion to ú70 billion in Europe between 1995 and 2018 (in 

2018 prices and exchange rates). This is a result of a decline in mortality among patients of 

working age, which has reduced the productivity loss from premature mortality. The 

productivity loss from morbidity might have remained stable during this period. 

¶ Costs for informal care might be of the same magnitude as the indirect costs from morbidity, 

but their exact magnitude and development over time is unclear due to lack of suitable data. 

Increased treatment of patients in an ambulatory setting and an increased cancer incidence 

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

¶ The increase in the direct costs of cancer have to some extent been offset by a decrease in 

the indirect costs. However, the total costs of cancer keep increasing. 

2.2 Epidemiology of cancer 

This chapter aims to describe the two key aspects of the burden of cancer ï the disease burden 

(sections 2.2 and 2.3) and the economic burden (section 2.4) ï in Europe. The focus is to describe 

the development of the burden of cancer between 1995 and 2018. 

The disease burden of cancer can be characterized by different epidemiological measures, such as 

incidence, mortality, and survival. Data for these measures come from different sources. Incidence 

and mortality data are regularly published under the auspices of the International Agency for 
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Research on Cancer (IARC)2. As many European countries lacked national cancer registries in past 

(and several still do in 2019), incidence and mortality have to be estimated. The methods to estimate 

country-specific incidence and mortality have changed slightly over time, and care should be taken 

when interpreting time trends. Survival data for European countries with (regional or national) cancer 

registries are published by CONCORD3, a program for worldwide surveillance of cancer survival 

led by the London School of Hygiene & Tropical Medicine. 

2.2.1 Incidence 

Cancer incidence refers to the number of new cancer cases diagnosed within a certain year in a 

specific geographical area. In 1995, the estimated cancer incidence4 was 2.055 million in Europe5; 

0.94 million women and 1.11 million men [1]. Until 2018, the corresponding number had increased 

by 50 percent to 3.081 million; 1.42 million women and 1.66 million men [2]. 

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

¶ Population growth: The population of Europe has grown from 495 to 527 million people, an 

increase by more than six percent [3]. At a constant risk of getting cancer, a positive 

population growth leads to more cases of cancer. However, cancer incidence has gone up 

even in per-capita terms; see the section on crude rates below. 

¶ Population aging: As the risk of getting cancer increases with age, an aging population 

contributes to an increasing number of cancer cases. The share of people aged 60 and older 

has increased from 20 to 26 percent in Europe [3]. In the Appendix, age-standardized 

incidence rates are presented, taking into account the effect of an aging population. Although 

this explains some of the increase in the number of cancer cases, there is still a distinct 

increase in incidence left unexplained. 

¶ Risk factors: There are certain lifestyle factors linked to cancer that have increased in most 

European countries during the past decades. Some of them are obesity (linked to, e.g., 

colorectal cancer and postmenopausal breast cancer), alcohol consumption (linked to, e.g., 

liver cancer and breast cancer), and exposure to ultraviolet radiation via sunbathing (linked 

 
2 https://www.iarc.fr/ 
3 https://csg.lshtm.ac.uk/ 
4 All cancer sites but non-melanoma skin cancer (ICD-10 C00-C97/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 on sex-specific growth rates in cancer incidence between 1995 [1] and 2018 

[2] in Europe, where Europe is defined as EU-28 (except CY), IS, NO, CH, the remaining Balkan countries, 

Belarus, Moldova, Russia, and Ukraine. 
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to, e.g., skin cancer). By contrast, smoking (linked to, e.g., lung cancer) has declined in men 

and more recently also in women [4]. Declining smoking rates do not immediately translate 

into decreasing cancer incidence, as there are considerable time lags between the exposure 

to risk factors and the development of cancer. 

¶ Screening: Nationwide population-based screening programs for breast cancer, cervical 

cancer, and (since the beginning of the 2010s) colorectal cancer have been implemented in 

many countries [5, 6]. Opportunistic screening for prostate cancer has also become more 

common and might have led to the detection of more cases of latent disease that never would 

have become symptomatic. 

¶ Epidemiological development in other diseases (competing risks of death): People are 

nowadays surviving previously fatal diseases as a result of improvements in health care and 

medicine. This is especially true for cardiovascular diseases. As more people reach an 

advanced age, this leaves more people at risk of getting cancer [7]. 

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 standardizing the 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 policy makers to look at, as a growing population per se is not a problem, provided 

that a growing population entails more income earners and taxpayers. 

Figure 3 shows cancer incidence for all cancers combined for both sexes. All countries with available 

data saw increases in incidence between 1995 and 2018. Among the countries for which data are 

available for 1995, Italy, Denmark, and Germany had the highest incidence rates with more than 400 

cases per 100,000 inhabitants. Bulgaria, Lithuania, and Malta had the lowest incidence rates with 

around or below 300 cases per 100,000 inhabitants. Italy, Denmark, and Germany remained in the 

top with more than 600 cases per 100,000 inhabitants in 2018, but the country with the highest crude 

rate was Hungary. Cyprus, Iceland, and Romania had the lowest crude rates in 2018 with around 400 

cases per 100,000 inhabitants. 

https://ihe.se/en/


COMPARATOR REPORT ON CANCER IN EUROPE 2019 

 

 

  20 

 
IHE REPORT 2019:7 
www.ihe.se 

 

Figure 3: Estimated number of cancer incidence cases per 100,000 inhabitants (crude 

rates for both sexes), 1995ï2018 

Notes: Eur. = Europe. Hatched bars indicate that national estimates are based on regional data or neighboring 

countries. Cancer refers to all cancer sites but non-melanoma skin cancer (ICD-10 C00-C97/C44). BE, HR, 

CY, EL, HU, LV, LU, PT, RO are missing in 1995 due to lack of data. Incidence cases in 1995 were based 

on regional data in Germany (North Rhine-Westphalia, Saarland), France (Bas-Rhin, Calvados, Doubs, Haut-

Rhin, Herault, Isere, Manche, Somme, Tarn), Italy (Ferrara, FVG, Latina, Liguria, 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, Wales). Source: [8-11]. 

To take into account the influence of different age structures between countries or within the same 

country over time, age-standardized 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 pre-defined age distribution. Figures A1 and A2 in the Appendix show age-

standardized incidence rates 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 recorded slight decreases. By contrast, female incidence rates 

have increased in all countries, except in Iceland. Even though the gender gap has narrowed over 

time, female incidence rates were still on average 23 percent lower than male rates in 2018. 

2.2.1.2 Incidence by cancer type and age 

While the number of new cancer cases has increased during the past decades, the development has 

not been uniform across all cancer types. As a result, the share of different cancer types has shifted 

markedly since 1995; see Figures 4 and 5. The eight most common cancer types accounted for around 

70 percent of all cases in men and in women in 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 cases; see Figure 4. In 2018, lung cancer only accounted for 15 percent of the 

cases. Prostate cancer surpassed both lung cancer and colorectal cancer with a 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. The relative decrease in lung cancer among men between 1995 and 2018 is, as 

mentioned earlier, likely to be a consequence of the decrease in smoking rates since the 1980s and 

1990s. 

 

Figure 4: Most common cancer types diagnosed in men in 1995 and their share in 2018, 

Europe 

Notes: Europe includes EU-28 (except CY), IS, NO, CH, the remaining Balkan countries, Belarus, Moldova, 

Russia, and Ukraine. Source: [1, 8]. 

Among women, breast cancer was the most common cancer type with 28 percent of all newly 

diagnosed cases, both in 1995 and in 2018; see Figure 5. Lung cancer incidence increased from five 

to nine percent and exhibits the opposite development observed in men, probably related to female 

smoking rates increasing at least until the end of the 1990s in most countries. The incidence rates of 

stomach cancer and cervical cancer have both been halved from six to three percent, probably related 

to better diet and cervical screening programs, respectively. 
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Figure 5: Most common cancer types diagnosed in women in 1995 and their share in 2018, 

Europe 

Notes: see Figure 4. 

Cancer incidence has not increased to the same extent in all age groups in recent decades. Figure 6 

shows the 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. Overall there was a gradual increase by 50 percent between 1995 and 2016, which is similar to 

the estimated development in Europe presented above. However, cancer incidence in children (0 to 

14 years) remained more or less stable and increased by 30 percent in young adults (15 to 39 years). 

The age group 40 to 64 years recorded the most rapid increase between 1995 and 2009, but afterwards 

incidence increased no more. By contrast, cancer incidence in people aged 65 and older has increased 

continuously. Due to population 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 countries (1995=base year), 1995ï

2016 

Notes: Nordic countries = DK, FI, IS, NO, SE. Cancer is defined as all sites but non-melanoma skin cancer 

(C00-97/(C44+C46.0)+D09.0-1+D30.1-9+D35.2-4+D41.1-9+D32-33+D42-43+D44.3-5+D45-46+D47.0-

1,3-9). The development is based on the total number of cancer cases. Source: [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 mortality6 was 1.191 million in Europe7; 0.52 

million women and 0.67 million men [1]. Until 2018, the corresponding number had increased by 21 

percent to 1.445 million; 0.63 million women and 0.81 million men [2]. 

Several factors can help to explain the increase in mortality between 1995 and 2018. As shown above, 

the number of newly diagnosed cases increased by 50 percent during this period. More new cancer 

cases imply more deaths if the rate of curing cancer cases (survival) 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 other diseases) are important for explaining the increase in cancer mortality. For 

instance, age-standardized mortality rates, presented in the Appendix, indicate that mortality rates 

would have decreased in the absence of population aging. Similarly, if the effect of competing causes 

 
6  All cancer sites (except non-melanoma skin cancer in 2018) and HIV disease resulting in malignant 

neoplasms (ICD-10 C00-C97,B21). 
7 Data for CY in 1995 is missing. 
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of death (in particular the decline in deaths from cardiovascular diseases) is taken into account, cancer 

mortality might have decreased [7]. 

2.2.2.1 Crude rates 

Figure 7 shows crude rates for cancer mortality for all cancers combined for both sexes. Out of the 

31 countries, eight countries saw decreases in mortality between 1995 and 2018. In 1995, Hungary 

and Denmark 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 countries with 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. 

 

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

for both sexes), 1995ï2018 

Notes: Eur. = Europe. Cancer refers to all cancer sites (except non-melanoma skin cancer in 2018) and HIV 

disease resulting in malignant neoplasms (ICD-10 C00-C97,B21). CY is missing in 1995 due to lack of data. 

Source: [8, 13]. 

Country differences in mortality rates should not be interpreted in isolation. A high mortality rate of 

a country does not necessarily indicate something about that countryôs effectiveness of cancer care, 

rather it could be a result of the countryôs high incidence rate. For instance, Hungary had the highest 

incidence rate and the second-highest mortality rate in 2018. Iceland had the second-lowest incidence 

rate and the second-lowest mortality rate in 2018. 
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Figures A3 and A4 in the Appendix show age-standardized mortality rates separately for men and 

women. They show that male mortality rates have decreased in all countries between 1995 and 2018, 

except in Bulgaria, Greece, and Romania. Similarly, female mortality rates have decreased in all 

countries, except in Bulgaria, Croatia, Greece, Romania, and Slovakia. As with incidence rates, the 

gender gap has narrowed over time, but female mortality rates were still on average 39 percent lower 

than male rates in 2018. 

2.2.2.2 Mortality by cancer type and age 

While the number of deaths from cancer has increased during the past decades, the development has 

not been uniform across all cancer types. As a result, the share of different cancer types has shifted 

markedly since 1995; see Figures 8 and 9. The eight most common cancer types accounted for around 

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

Among men, lung cancer was the most common fatal cancer type, but its relative share has decreased 

from 29 percent in 1995 to 25 percent in 2018; see Figure 8. Colorectal cancer comes in second place 

in these years, and it has increased its share from ten to twelve percent. The share of deaths from 

prostate cancer has increased slightly and surpassed stomach cancer, which has seen its share 

decrease over time. Given 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. 

 

Figure 8: Most common fatal cancer types in men 1995 and their share in 2018, Europe 

Notes: see Figure 4. 
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Among women, breast cancer was the most common fatal cancer type, but its relative share has 

decreased from 19 percent in 1995 to 16 percent in 2018; see Figure 9. Death due to colorectal cancer 

was equally common in 1995 and 2018 with 13 percent of all cases. Lung cancer has increased its 

share from 10 to 14 percent and was the second most common fatal cancer type in 2018. Deaths due 

to stomach cancer have decreased over time. 

 

Figure 9: Most common fatal cancer types in women 1995 and their share in 2018, Europe 

Notes: see Figure 4. 

Cancer mortality has not increased to the same extent in all age groups in recent decades. Figure 10 

shows the development of actually recorded (and not estimated as above) cancer deaths in Europe 

between 1995 and 2017 (or the most recent year). Overall there was a gradual increase by 15 percent 

between 1995 and 2017. However, all age groups below 65 years recorded decreases. Cancer 

mortality in children (0 to 14 years) decreased by 50 percent, in young adults (15 to 39 years) by 40 

percent, and in people aged 40 to 64 by 10 percent. By contrast, cancer mortality in people aged 65 

and older increased by 27 percent. Part of this diverging trend between younger and older age groups 

might be related to differences in use of treatment options based on patientsô age. Population aging 

and the resulting increase in cancer incidence make it challenging to break the increasing mortality 

trend in the oldest age group. 
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Figure 10: Cancer mortality by age group in Europe (1995=base year), 1995ï2017 

Notes: The development is based on the total number of cancer deaths. Cancer is defined as C00-97,B21in 

1995ï2010 and as C00-97 in 2015ï2017. Data for 1995 and 2000 include figures for 2004 from CY. Data for 

2017 include figures from 2016 for some countries. 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. Survival rates are commonly measured in terms of 5-year 

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 5-year survival rate of cancer patients diagnosed in 2019 can only be 

definitely evaluated after 2024, based on what is called ñcohort analysisò. However, through 

alternative methods (ñperiod analysisò and ñmixed analysisò) a good approximation of the likely 

result can be estimated [15, 16]. 

Two adjustments are routinely made to survival rates to receive comparable rates across time and 

countries. Firstly, net (also called ñrelativeò) survival rates rather than gross (ñabsoluteò) survival 

rates are compared. The net survival rate is the ratio of two survival rates: the gross survival 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 calendar year8 [17]. This 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, assume that the 5-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% (100% - 60%) of cancer patients who died 
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effect of competing causes of death (background mortality) that would otherwise bias comparisons 

across time and between countries. Thus, net survival rates indicate the hypothetical situation in 

which cancer is the only cause of death [15]. Secondly, the age structure of cancer patients differs 

across countries and within countries across time. Since net survival rates for most cancer types 

vary by age (typically they decrease with age), they are adjusted for age at diagnosis [18]. The 

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

The CONCORD program has recently started to provide 5-year age-standardized (according to 

ICSS) net survival rates for all European countries with (regional or national) cancer registries. The 

CONCORD-2 program estimated survival rates for ten cancer types diagnosed during 1995ï2009 

and followed up to December 31, 2009 [18]. The CONCORD-3 program extended the analysis to 

18 cancer types diagnosed during 2000ï2014 and followed up to December 31, 2014 [19]. Survival 

rates are not available for every calendar year, only in groups of five years. 

Figure 11 shows the development of the 5-year net survival rate of colon cancer patients. In 2010ï

2014, the survival ranged from 51% in Croatia to 68% in Belgium and Iceland (the 72% estimate in 

Cyprus has a low reliability). There is a rather clear pattern of wealthier countries to record higher 

survival rates, whereas poorer countries record lower rates. Noteworthy exceptions to this pattern 

are the UK, Ireland, and Denmark which recorded lower rates than Slovenia. Between the periods 

1995ï1999 and 2010ï2014 all countries recorded improvements. The 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 2005ï2009 and 2010ï2014 have been 

comparatively small in most countries. 

 
within 5 years after diagnosis, 25% (100% - 75%) 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 age-standardized net survival rates for colon cancer in adult patients 

(15ï99 years), 1995ï2014 

Notes: Hatched bars in CH, DE, ES, FR, IT, and RO indicate that national estimates are based on regional 

data. Hatched bars in CY indicate less reliable estimates. EL, HU, and LU are missing due to lack of data. 

Source: [18, 19]. 

Figure 12 shows the development of the 5-year net survival rate of female breast cancer patients. In 

2010ï2014, 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 range of 85% to 89%. There is 

again a clear pattern of higher survival in wealthier countries (except Ireland) and lower survival in 

poorer countries. However, several poorer countries (Estonia, Latvia, Malta, Portugal, Slovenia) 

achieved significant improvements between 1995ï1999 and 2010ï2014 in absolute terms. Similar 

to colon cancer, improvements between 2005ï2009 and 2010ï2014 have been comparatively small 

in all countries. 
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Figure 12: 5-year age-standardized net survival rates for breast cancer in female adult 

patients (15ï99 years), 1995ï2014 

Notes: see Figure 11. 

Figures A5 to A9 in the Appendix present the development in survival rates for additional cancer 

types (lung cancer, prostate cancer, malignant melanoma, lymphoid cancers (which include 

multiple myeloma), ovarian cancer) in line with the cancer medicines considered in Chapter 4. A 

similar pattern as in colon cancer and breast cancer is observable. The highest survival rates are 

typically observed in wealthier countries, in particular in the Nordic countries (except Denmark), 

Switzerland, Germany, and Belgium. Bulgaria, Romania, Poland, Croatia, and Slovakia tend to 

have the lowest survival rates. Country differences in survival rates in 2010ï2014 were especially 

high in lung cancer. By contrast, many countries recorded similar survival rates in prostate cancer 

and malignant melanoma. Improvements between 1995ï1999 (or 2000ï2004) and 2010ï2014 were 

typically recorded in all countries and cancer types. However, the improvements between 2005ï

2009 and 2010ï2014 were small (except in lung cancer). 

The paucity of survival data for years after 2014 for European countries (provided from a single 

source) is unsatisfactory. As described in Chapters 3 and 4, many new cancer medicines were 

approved after 2014 and have quickly become standard of care. Notably, a new class of medicines 

(immuno-oncology medicines) have been launched on a broad basis in several different indications. 

Some long-term clinical trials have demonstrated major improvements in survival. For instance, the 

combination of nivolumab and ipilimumab for the treatment of previously untreated stage III or IV 

melanoma resulted in a 5-year survival rate of 52%, compared to a survival rate of around 5% ten 

years ago in this patient group [20]. The use of pembrolizumab in advanced non-small cell lung 

cancer also significantly increased the 5-year survival rate [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 cancer in comparison 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, 5.244 million people died in Europe, of which 1.365 million died of cancer. This means that 

over one fourth (26 percent) of all deaths were due to cancer. This made cancer the second leading 

cause of death behind cardiovascular diseases (36 percent of all deaths). The countries where cancer 

deaths exceeded deaths due to cardiovascular diseases were Denmark (30 vs. 24 percent), France (28 

vs. 24 percent), the Netherlands (31 vs. 26 percent), and the UK (28 vs. 26 percent). There is also a 

tendency of a larger share of cancer deaths (and a smaller share of cardiovascular deaths) in wealthier 

countries than in poorer countries. 

 

Figure 13: Number of deaths by cause (left scale) and cancer deaths as share of total 

deaths (right scale) by age group in Europe, 2016 

Notes: Cancer is defined as ICD-10 C00-C97 and other causes as all causes of death (A00-Y89) excluding 

S00-T98 and C00-C97. Deaths refer to all deaths reported in a country. Source: [14]. 

Figure 13 shows how cancer deaths were distributed across age groups in 2016. Both cancer deaths 

and other causes of deaths increase throughout most of the age range before starting to decline after 

the age of 90. Cancer deaths peak at ages 75ï79 and 80ï84 with more than 200,000 deaths in each 

age group. The peak of all deaths occurs in the age group 85ï89 with almost one million deaths. 
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Looking at cancer 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 ages 60 and 69 where around 43 percent of all deaths are 

due to cancer. 

2.3.2 DALYs 

DALYs, developed by the WHO, are a comprehensive measure of the disease burden.9 They take 

into account the morbidity aspect (the impact of a disease on peopleôs daily lives) and the mortality 

aspect (premature death due to the disease). In comparisons of the disease burden across disease 

groups, such a comprehensive measure is important as many diseases are not fatal but can still cause 

a great burden to society and health systems. 

One DALY represents one year of ñhealthyò life lost [22]. The sum of all DALYs across a countryôs 

population represents the burden of disease in that country. It can be thought of as a measure of the 

gap between the current health state of a population and the ideal situation in which the entire 

population lives to an advanced age, free 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 health condition 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 Europe in 2000 and 

2016 [23]. Several changes are notable between the two years. First, the total number of DALYs has 

decreased from 157.5 to 154.3 million (despite the population growth during the period), indicating 

a healthier population. Secondly, cardiovascular diseases caused the greatest share of DALYs, but 

their share decreased from 25 to 21 percent. Cancer (defined as malignant neoplasms) caused the 

second-greatest share of DALYs, and it increased its share from 19 to 20 percent. This pattern can 

be attributed to a substantially decreased mortality in cardiovascular diseases during this period [24]. 

Cancer might soon surpass cardiovascular diseases and become the disease group causing the greatest 

burden; it has already done so in mostly wealthier countries (Belgium, Denmark, France, Iceland, 

Ireland, Italy, Luxembourg, the Netherlands, Norway, Portugal, Slovenia, Spain, Switzerland, and 

the UK). 

 
9 An alternative measure is Years of Potential Life Lost, but this one fails to take morbidity into account. 

Another measure is Quality-Adjusted Life Years, for which no comparable country-level data across the 

disease spectrum are available. 
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Figure 14: Disease burden of the largest disease groups in Europe, 2000 & 2016 [ 23]  

Table 1 lists the ten cancer types that caused the greatest disease burden, in terms of DALYs, in 2000 

and 2016. The bottom row of the table shows that the total burden of cancer has increased slightly 

between 2000 and 2016, but it decreased in per-capita terms. Cancers of the trachea, bronchus, and 

lung (mainly related to smoking) top the list in both years. Colorectal cancer comes in second place 

in both years. Breast cancer in third place and stomach cancer, slipping from fourth to seventh place, 

were the only major cancer type that significantly decreased in terms of total number of DALYs. 

Table 1: Disease burden of the top 10 cancer types in Europe, 2000 & 2016 [ 23]  

 2000  2016 

 Total 

DALYs 

('000) 

DALYs

/ 1,000 

inhab 

Share 

of 

total 

Share 

of 

YLL  

 Total 

DALYs 

('000) 

DALYs

/ 1,000 

inhab 

Share 

of 

total 

Share 

of 

YLL  

1st Trachea, 

bronchus, lung 
6,197 12 21% 99% 

1st Trachea, 

bronchus, lung 
6,621 13 22% 99% 

2nd Colorectal 3,419 7 12% 97% 2nd Colorectal 3,501 7 12% 96% 

3rd Breast 2,757 6 9% 95% 3rd Breast 2,560 5 8% 93% 

4th Stomach 1,787 4 6% 98% 4th Pancreatic 1,851 4 6% 99% 

5th Lymphomas, 

mul. myeloma 
1,470 3 5% 97% 5th Prostate 1,460 3 5% 90% 

6th Pancreatic 1,407 3 5% 99% 
6th Lymphomas, 

mul. myeloma 
1,423 3 5% 96% 

7th Prostate 1,358 3 5% 92% 7th Stomach 1,377 3 5% 98% 

8th Leukemia 1,102 2 4% 97% 8th Liver 1,185 2 4% 99% 

9th Brain and 

nervous system 
1,090 2 4% 99% 

9th Brain and 

nervous system 
1,165 2 4% 98% 

10th Liver 1,005 2 3% 99% 10th Leukemia 1,051 2 3% 96% 

All cancers 29,708 60 100% 97% All cancers 30,398 58 100% 97% 
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When taking a closer look at the two components of DALYs - the 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 97 percent 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. 

 

Figure 15: DALYs caused by cancer per 1,000 inhabitants, 2000 & 2016 [ 23]  

Figure 15 shows the disease burden of cancer in different countries in 2000 and 2016. Hungary had 

by far the highest burden with 86 DALYs (year 2000) 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 occurred in Czechia, Luxembourg, Denmark, and Norway), while it increased or 

remained stable in the other half of the countries (the biggest absolute increases occurred in Bulgaria 

and Romania). 

2.3.3 Explanations for recent trends 

The analysis of cancer incidence and cancer mortality revealed different trends. Measured in absolute 

numbers, incidence increased by around 50 percent and mortality by around 20 percent in Europe 

between 1995 and 2018. In the absence of the demographic development (positive population growth 

and population aging), incidence rates would still have increased in most countries, whereas mortality 

rates would have decreased in most countries. This discrepancy in the development of incidence and 
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mortality is reflected in the simultaneous improvement in survival rates of different cancer types. 

The cause behind this development has been attributed to ñmajor advances in cancer managementò 

[25, 26]. 

Cancer management refers to all the actions that are taken in the cancer patient pathway. It 

encompasses primary prevention, screening, diagnosis, and treatment with curative and palliative 

intent [27]. To pin down the exact contribution of each of these components is impossible, but a few 

conclusions can nevertheless be drawn. 

2.3.3.1 Primary prevention 

Primary prevention refers to measures that aim to decrease modifiable risk factors attributable to 

cancer. These risk factors include, among others, cigarette smoking, alcohol consumption, excess 

body weight, and exposure to ultraviolet radiation. As 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 in incidence and mortality. 

Figure 16 shows estimates of the cancer cases (incidence) that were attributable to 17 different risk 

factors in the US in 2014 [28]. 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 consumption (5.6 

percent), and ultraviolet radiation (4.7 percent). The same study also estimated the share of 

preventable cancer cases for different cancer types; see Figure 16. It estimated that all cases (100%) 

of cervical cancer and Kaposi sarcoma are attributable to modifiable 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 16 shows that most 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 restaurants and public spaces can 

help to reduce tobacco consumption. In case of the six infections listed in Figure 16, the health care 

system can play a bigger role. The implementation of comprehensive vaccination programs is 

important. Vaccination against the hepatitis B virus 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 spread of HIV infection. 
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Figure 16: Estimated share of cancer incidence cases attributable to risk factors by risk 

factor and by cancer type of both sexes aged Ó 30 years in the US, 2014 

Notes: b.w. = body weight; UV = ultraviolet radiation; Phys. inact. = physical inactivity; fru./veg. = fruit and 

vegetable consumption; HPV = human papillomavirus; HIV = human immunodeficiency viruses; H. pyl. = 

Helicobacter pylori; HCV = hepatitis C virus; sm. = smoking; HBV = hepatitis B virus; HHV8 = human 

herpes virus type 8; phar. = pharynx; H. lymphoma = Hodgkin lymphoma; N-H. lymphoma = non-Hodgkin 

lymphoma. Kidney also includes renal pelvis and ureter, and lung includes bronchus and trachea. Cancer is 

defined as all cancer types excluding nonmelanoma skin cancer. Source: [28]. 

2.3.3.2 Screening 

Screening (secondary prevention of cancer) aims to detect a cancer in the earliest stages, before the 

onset of signs and symptoms. The roll-out of population-based screening programs for cervical 

cancer and breast cancer in the 1990s and 2000s in most countries in Europe might have led to the 

detection of a larger share of cancer cases at an early stage [29-31]. The same is true for the roll-out 

of population-based screening programs for colorectal cancer in the 2010s. To give an example, after 
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the introduction of a population-based screening program for colorectal cancer in March 2014 in 

Denmark, the number of newly diagnosed cases of colorectal cancer suddenly surged by 20 percent 

between 2013 and 2014 [10]. This distinct increase in Denmark is probably a result of a larger number 

of early detected cases. Since 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.10 Furthermore, unorganized mass screening has ï especially for prostate cancer ï led to 

the detection of many cases of latent disease that never would have become symptomatic [32]. This 

phenomenon has inflated incidence but since the disease is latent, mortality is very low. 

The description above shows that screening 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 should also be noted that the steady 

increase in survival rates for breast cancer and colorectal cancer over the last decades set in long 

before the now established screening methods were implemented. 

2.3.3.3 Diagnostics 

Diagnostics also contributes to the observed development 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 CT and MRI scanners as well as PET-CT scanners has improved the possibilities of 

accurate diagnosis. 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 country-level 

differences. In addition, molecular prognostic/predictive testing, for instance to examine HER2 status 

in breast cancer, has become more common. As is the case with screening, an improved diagnosis 

provides better preconditions for successful medical treatment, but it alone does not yield any benefit 

except knowledge on the nature of the 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 from the US during 2000ï2009, it has been 

shown that better diagnostics explains indeed some of the observed decline [33]. 

 
10 For instance, a country might have an incidence rate of 500 cases per 100,000 inhabitants. If screening efforts 

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

be cured and 40% die. Low (high) screening efforts will lead to a mortality rate of 250 (200) 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 case ï it could solely be the result of having a larger share of early-stage cases that are ñeasierò 

to cure. 

https://ihe.se/en/


COMPARATOR REPORT ON CANCER IN EUROPE 2019 

 

 

  38 

 
IHE REPORT 2019:7 
www.ihe.se 

2.3.3.4 Treatment 

The treatment of cancer is usually initiated with surgery or radiation therapy with curative intent and 

sometimes preceded by neoadjuvant therapy. Afterwards it is treated with adjuvant systemic therapy 

(i.e. chemotherapy, hormonal therapy, immunotherapy, and molecularly targeted therapy). Radiation 

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 the last decades. New therapy modalities such as 

molecularly targeted therapy and immunotherapy have been developed and are being increasingly 

used (see Chapters 3 and 4). For instance, for the US it has been shown that the introduction of novel 

cancer medicines explains some of the observed decline in cancer mortality in 2000ï2009 [33]. A 

Dutch study also presented evidence on the connection between the introduction of novel cancer 

medicines and declining cancer mortality in the Netherlands in 1960ï2008 [34]. 

As noted above, screening and diagnostics can only unfold their potential to reduce cancer mortality 

if they are accompanied by appropriate medical treatment. Nonetheless, advances in medical 

treatment have also improved survival rates in their own right. This can be assessed by looking at 

stage-specific survival rates, in order to separate the influence of screening and diagnostics from 

medical treatment. For breast, colorectal, lung, and ovarian cancer different 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 rates are compared [35-38]. This suggests 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 has seen some notable organizational changes during the last decades. 

For instance, Denmark was an earlier adopter of so-called standardized care processes 

(ñkrÞftpakkerò or ñpakkeforlßb for krÞftò) for some cancer types in 2007. These standardized care 

processes span over the whole patient pathway from diagnosis to treatment and follow-up as well as 

rehabilitation and palliative care [39]. They are supposed to ensure that all patients receive high-

quality care regardless of where in the country they live. High-quality care in this context means, 

among others, access to modern equipment for diagnostics and treatment, access to new cancer 

medicines, and timely access to treatment after diagnosis. The introduction of standardized care 

processes in Denmark coincides with the time when Denmark started to close the gap in survival 

rates to other wealthier countries [40]. 

https://ihe.se/en/


COMPARATOR REPORT ON CANCER IN EUROPE 2019 

 

 

  39 

 
IHE REPORT 2019:7 
www.ihe.se 

2.4 Economic burden of cancer 

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

of resource consumption arising from the disease. These are expenditures borne by the health care 

system related to primary prevention, screening, diagnosis, treatment, rehabilitation, and palliative 

care. Formally provided social support services and informal care in terms of help with transportation 

and support at home from relatives and friends are also a part of the direct costs.11 Indirect costs are 

costs of productivity loss arising from the disease. They consist of productivity loss from reduced 

ability to work in the labor market and from premature death of people in working age. 

The development of the economic burden partly reflects the development of the disease burden. The 

growing number of diagnosed cancer cases increases the direct costs for diagnostics and treatment. 

Better cancer care might decrease the number of cancer deaths (in patients in working age) and 

thereby reduce mortality-induced productivity loss. Progress in cancer care, such as new imaging 

techniques for diagnosis, new treatment modalities, and additional screening programs, also affects 

the development of the economic burden. This usually increases the direct costs, as technological 

innovations tend to come at a higher cost and/or expand the share of patients benefiting from them. 

The economic burden of cancer also has a time dimension on the patient level. Costs related to 

incidence are incurred during the first months or year after diagnosis. These costs encompass direct 

costs for diagnosis, initial treatment, and informal care, and indirect costs from morbidity-induced 

productivity loss. By contrast, costs related to mortality are incurred during the last months in life. 

These costs encompass directs costs for renewed treatment and/or palliative care of advanced disease 

and informal care, and indirect costs from mortality-induced productivity loss. 

The aim of this section is to estimate the economic burden of cancer in Europe and to describe the 

development between 1995 and 2018. 

2.4.1 Direct costs 

The care process of cancer patients requires many different resources. To locate the cancer, medical 

equipment, such as CT, MRI, and PET-CT scanners, are used. Pathologists and diagnostic 

radiologists examine the nature of the cancer. Surgeons, radiologists, medical oncologists, and 

hematologists assisted by nurses perform surgery on the tumors and initiate radiation therapy and/or 

 
11 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 care is provided by relatives who in many cases have reached retirement age. 
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systemic therapy (chemotherapy, hormonal therapy, immunotherapy, and molecularly targeted 

therapy). Modern cancer care also includes psychosocial care and rehabilitation. Other cornerstones 

of cancer care are screening programs and primary prevention measures, such as HPV vaccination 

programs and public campaigns promoting a healthy lifestyle. Informal care provided by relatives 

and friends during the care process is also very important. 

The direct costs of cancer constitute the sum of the resources mentioned above [41], although 

informal care might be considered a separate category. These costs encompass mostly resources 

within the health care system but also some resources outside of it (e.g. social care services). Both 

publicly paid resources (financed by tax money and/or social security contributions spent on the 

health care system) and privately paid resources (out-of-pocket payments for health care visits and 

medication, but also private health insurance) are part of the direct costs. When 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 patients, the allocation and organization of resources is pivotal [42]. 

2.4.1.1 Methodology 

The estimation of the direct costs of cancer has been carried out using the same method as in the 

previous comparator reports [11, 43-45]. The estimation follows a top-down approach. Starting with 

a countryôs gross domestic product (GDP; measured in euros, PPP-euros, or national currencies), the 

share of total health expenditure is used to obtain the total health expenditure.12 Then the share of 

health expenditure spent on cancer care is determined to obtain cancer-specific health expenditure. 

This top-down approach is in line with the idea of disease-specific health accounts that is proposed 

by the OECD [52]. The main argument for the top-down approach (instead of a bottom-up approach 

based on resource use of a few selected resource categories) is that it provides the best guarantee 

against both under- and overestimations. Data from different types of studies can be used for 

estimating the share of cancer-specific health expenditure, without having to depend on a pre-

 
12 Data for GDP are obtained from Eurostat [46, 47], whereas data for the share of total health expenditure are 

obtained from the OECD and the WHO [48-50]. 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 OECD. Total health expenditure (actually called ñcurrent expenditure on 

healthò) are defined as the final consumption of health goods and services. Expenditure 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 of long-term cars as either 

health expenditure or social expenditure have not been completely resolved [51]. 
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determined definition of which types of health expenditure to include. When using a top-down 

approach, cancer-specific health expenditure represent a subset13 of the total health expenditure. 

The development of the total health expenditure in Europe as a whole is shown in Table 2. In 1995, 

total health expenditure amounted to ú624 billion and more than doubled to ú1,666 billion in 2018. 

If these figures are adjusted for inflation until 2018 and based on exchange rates in 2018, the total 

health expenditure in 1995 amounted to ú888 billion, corresponding to an increase of 88 percent until 

2018. Similarly, expenditure per capita more than doubled between 1995 and 2018 from ú1,261 to 

ú3,163. After adjusting for inflation and 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. 

Table 2: Total health expenditure in Europe, 1995ï2018 

 1995 2000 2005 2010 2015 2018 Change 

1995ï2018 

Mean annual 

change 

Current prices (in 

billion ú) 

624 815 1,076 1,323 1,579 1,666 167% 4.4% 

2018 prices (in 

billion ú) 

888 1,065 1,288 1,469 1,581 1,666 88% 2.8% 

Current prices per 

capita (in ú) 

1,261 1,633 2,122 2,563 3,024 3,163 151% 4.1% 

2018 prices per 

capita (in ú) 

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

Share of GDP 8.1% 8.0% 8.8% 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 country-specific inflation 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 (1996ï

1997; 3%), and CH (1996ï2004; 1%) were imputed. Source: [47-50, 53]. 

Health expenditure broken down into disease-specific expenditure are not routinely provided by 

national statistical offices. Therefore, the key factor to calculate the cancer-specific share of health 

expenditure must 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 societies, and peer-reviewed journals were reviewed. Section A.1.4 in the Appendix 

provides a description of all identified studies that assessed the direct costs of cancer for each country. 

 
13 Cancer causes also direct costs that fall beyond the remit of the health care system. 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 cancer-specific health expenditure for every country and every 

year between 1995 and 2018. However, national estimates for only 20 countries could be found. For 

eight of these countries, information of the cancer-specific health expenditure was available for more 

than one year and provided by the same source. In these countries, the shares of cancer-specific health 

expenditure remained mostly stable (Finland, Germany, Norway, Poland, UK) or increased slightly 

(Czechia, France, Netherlands) during the 2000s and the 2010s; see Table 3. For instance, in 

Germany the share was 6.3% in 2002 and between 2004 and 2015 it was around 7.0%, whereas in 

the Netherlands the share increased from 4.7% in 2003 to 6.9% in 2015. A stable pattern of the 

cancer-specific share for a much longer period has been observed in the United States, where it was 

close to 5% between 1963 and 1995 [54]. In 2010, the cost of cancer care was estimated to be $124.57 

billion [55], and total health expenditure amounted to $2,555.4 billion [49], corresponding to a share 

of 4.9%. Thus, the cancer-specific share in the US was virtually identical in 1995 and 2010, but, just 

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

Table 3: Cancer-specific share (in %) of total health expenditure in selected countries 

 2002 ó03 ó04 ó05 ó06 ó07 ó08 ó09 ó10 ó11 ó12 ó13 ó14 ó15 ó16 ó17 

CZ        5.7  7.0       

FI   4.1          4.0    

FR            6.2 6.5 6.7 6.8 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          4.5 4.2 4.3 4.2    

PL        6.7 6.9 7.0       

UK  4.9 5.1 5.2 5.0 5.1 5.1 5.3 5.0 4.9 5.0      

Notes: For the sources and the calculations of the shares see section A.1.4 in the Appendix. For the UK, the 

estimate in year X refers to the budget year X/X+1. 

For 12 countries, information on the cancer-specific share of health expenditure was only available 

for a single year (e.g. for 2015 for Spain). Given the above observation of rather stable cancer-

specific shares of total health expenditure in European countries, 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 trend in 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). For the eight countries with estimates for multiple years, the cancer-

specific share that was closest to the year in question was used (e.g. the Finnish estimate for 2004 

was applied to the years 1995, 2000, and 2005, while the estimate for 2014 was applied to the years 

2010, 2015, and 2018). Finally, for the eleven countries for which no data were found, extrapolations 

based on the shares from other countries (selected based on geographical proximity and similarity in 
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GDP per capita) were made. Note 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 (ICD-10 C00-C97), others used a broader 

definition (ICD-10 C00-D48), which includes in situ neoplasms (D00-D09), benign neoplasms (D10-

D36), and neoplasms of uncertain or unknown behavior (D37-D48). In this section, we equate cancer 

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

costs in this section are underestimated.14 

The direct costs are calculated in euros (ú) to facilitate a comparison between countries. As the 

estimates cover the period from 1995 to 2018, the effects of a general increase in prices (inflation) 

and of fluctuating exchange rates must be taken into account. The main results are therefore presented 

in 2018 price levels and exchange rates. To take into account different price levels between countries, 

in some comparisons costs are adjusted for differences in purchasing power parity (PPP). 

2.4.1.2 Results 

The top-down 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 differed greatly on how much of GDP that is spent on health care. Cyprus, Estonia, 

Hungary, Latvia, Lithuania, Luxembourg, Poland, Romania, and Slovakia spent less than seven 

percent on health care. By contrast, France, Germany, Sweden, and Switzerland spent eleven percent 

or more on health care. Together with differences in GDP this meant that per-capita health spending 

ranged from just below ú1,000 in Romania to almost ú6,000 in Switzerland (after adjusting for PPP). 

In Europe as a whole, health expenditure as a share of GDP were 9.9% and per-capita spending was 

ú3,163. 

Table 4: Total health expenditure and direct costs of cancer (adjusted for PPP), 2018 

 Total health expenditure Direct costs of cancer 

 % of GDP total 

(million ú, 

PPP) 

per capita 

(ú, PPP) 

% of THE total 

(million ú, 

PPP) 

per capita 

(ú, 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 

 
14 The magnitude of this issue can be illustrated on the basis of data from Germany. Of all health expenditures 

spent on neoplasms (C00-D48) in 2015, 87% were spent on malignant neoplasm (C00-C97) and the rest on 

other neoplasms (D00-D48) [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 6.4%* 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 7.1%* 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% 1,665,542Ϟ 3,163 6.2% 102,607Ϟ 195 

Notes: GDP = gross domestic product, PPP = purchasing power parity, THE = total health expenditure. 

*Estimated share based on data from similar countries; see section A.1.4 in the Appendix for the 

methodology. Ϟ The sum of all PPP-adjusted national estimates does not equal the estimate for Europe, as the 

different shares of GDP spent on THE and the different shares of THE spent on cancer change the weighting 

of the national estimates. The estimate for Europe is the sum of the non-PPP adjusted national estimates. 

Source for THE: see Table 2. Source for direct costs of cancer: own estimate based on national sources; see 

section A.1.4 in the Appendix for the 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, Iceland, and Sweden to seven 

percent or more in Bulgaria, Czechia, France, 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 cancer compared with wealthier countries; see also Figure A10 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 A11 in the Appendix. Per-capita health spending on cancer ranged from below 

ú100 in Bulgaria, Croatia, Estonia, Latvia, Poland, and Romania to ú352 in Switzerland (after 

adjusting for PPP). In Europe as a whole, the share of health expenditure spent on cancer was 6.2% 

and translated into per-capita health spending of ú195. 

Differences between countries in per-capita health spending on cancer (direct costs) in 2018 are also 

illustrated in Figure 17. Switzerland, Germany, Austria, the Benelux countries, and France spent the 

most on cancer ï between ú250 and ú350 (PPP-adjusted). The Nordic countries, Ireland, the UK, 

Malta, Italy, Spain, Czechia, and Slovenia spent between ú125 and ú200 (PPP-adjusted). Countries 

on the Eastern border of the EU spent the least. The lowest spending country, Romania (ú70), spent 

only a fifth of the highest spending country, Switzerland (ú352), on cancer. If price differentials are 

not taken into account, the direct costs of cancer in the highest spending country, Switzerland (ú511), 

were fourteen times higher than in the lowest spending country, Romania (ú36). 

 

Figure 17: Direct costs of cancer per capita (in ú), 2018 

Notes: Hatched bars indicate that the direct costs are estimated based on data from similar countries; see 

Appendix for methodology. The blue bar for CH is truncated - its true size is ú511. Source: see Table 4. 

Even though the direct costs of cancer differed greatly between countries in 2018, the country 

differences were even greater in 1995; see Figure 18. Romania, Bulgaria, Poland, and the Baltic 

countries spent less than ú10 on cancer (in non-PPP adjusted terms), whereas Switzerland spent over 

ú200 on cancer. There was a 77-fold difference between the lowest spending country (Romania) and 

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

still a 14-fold difference. Per-capita health spending on cancer thus increased more rapidly in the 

poorer countries on the Eastern border of the EU than in the other countries between 1995 and 2018. 
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Figure 18: Direct costs of cancer per capita (in ú), 1995 

Notes and source: see Table 4. The blue bar for CH is truncated - its true size is ú206. 

The development of the direct costs of cancer in Europe as a whole is shown in Figure 19. Measured 

in current prices and exchange rates, total health expenditure spent on cancer amounted to ú36.5 

billion in 1995 and almost tripled (181% increase) to ú102.6 billion in 2018. Adjusting for inflation 

and applying constant exchange rates, the direct costs amounted to ú51.9 billion in 1995 and then 

doubled (98% increase) until 2018. It is noticeable that the growth in the direct costs of cancer slowed 

somewhat during the last ten years (potentially related to the economic crisis starting in 2008); 

between 1995 and 2005 costs increased by ú26 billion but between 2005 and 2015 they increased by 

ú18 billion. 

Figure 20 shows the same information as Figure 19 but provides numbers in per-capita terms. In 

1995, the health expenditure spent on cancer amounted to ú74 per capita and increased to ú195 per 

capita until 2018, equaling a 164% increase. After adjusting for inflation and applying constant 

exchange rates, the direct costs amounted to ú105 in 1995 and increased by 86% until 2018. 
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Figure 19: Direct costs of cancer in Europe (in billion ú), 1995ï2018 

Notes: The adjustment for inflation was carried out with country-specific inflation rates. The 1995 estimates 

could only be adjusted for inflation between 1996 and 2018 due to lack of data. Source: [53, 57] and see 

Table 2 and Table 4. 

 

Figure 20: Direct costs of cancer per capita in Europe (in ú), 1995ï2018 

Notes and source: see Figure 19. 

By construction of the estimates of the direct costs of cancer in this report, the development of the 

direct costs (Figures 19 and 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 and 2018 is a 

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 costs, and (2) why the share of health care resources 

devoted to cancer care remained relatively stable. These factors, listed below, have also implications 

for the future development of the direct costs of cancer: 

¶ The description of the burden of cancer in section 2.2.1 showed that the number of newly 

diagnosed cancer cases increased by about 50% between 1995 and 2018. This sheer increase 

in the number of cancer patients might be one important explanatory factor of the observed 

increase in the direct costs (98% in constant prices and exchange rates). As cancer incidence, 

in crude terms, is predicted to increase further in the future due to the demographic 

development and an increasing prevalence of some risk factors, the direct costs will probably 

continue to increase. 

¶ Since survival has increased (see section 2.2.3), some patients have required care for a longer 

time. This affects mostly the costs of long-term care and rehabilitation but also of ambulatory 

care, as the number of regular medical check-ups for the monitoring of disease progression 

and of recurrence increases. 

¶ More resources have been spent on screening (e.g. population-based breast cancer screening 

programs were rolled out during this period; cervical cancer screening programs had been 

rolled out before in some cases) and on primary prevention (e.g. HPV vaccination programs 

mostly for girls were rolled out in the 2010s). This 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 cancer) and boys will be covered by HPV vaccination programs. The 

implementation of these measures increases the direct costs in the short and medium run but 

can be expected to decrease the costs in the long run. 

¶ The development of personalized/precision medicine involves a growing role of molecular 

testing, increases the treatment options for patients, and reduces the exposure to the costs 

and side effects of non-effective treatments. But this development requires investments in 

facilities for testing, which adds to the direct costs of cancer [58]. 

¶ Cancer care has become more effective as new and improved treatment modalities have been 

introduced (see Chapter 3). In many cases, these improvements enable shorter hospital stays, 

entail fewer side effects, and result in quicker recovery and potentially fewer recurrences 

[59]. For instance, the introduction of antiemetic medicines in the early 1990s meant that 

patients no longer had to suffer from vomiting and nausea due to treatment with cytostatic 

agents. This meant that more patients could be shifted from inpatient care to ambulatory 

care. Thus, more effective cancer care might have increased the demand for some medical 
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services (especially cancer medicines) but decreased the demand for other services 

(especially inpatient care); see section 2.4.1.3. 

¶ There has been a shift from intravenous to oral delivery methods of cancer medicines (see 

Figure 45 in Chapter 4). As more patients could receive treatment at home, this might have 

decreased the demand for inpatient care and ambulatory care. However, the introduction of 

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

¶ New cancer therapies, such as targeted therapy and immunotherapy, come at a higher price, 

which has led to substantial increases in expenditures on medicines (see Chapter 4). New 

therapies have also allowed new patient groups to be treated. This has increased the direct 

costs and is likely to continue in the foreseeable future. 

2.4.1.3 Composition 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 pattern. In 

Europe, inpatient care has accounted for the by far largest share of the direct costs of cancer [11]. 

This includes costs for surgery, but also part of the costs for diagnostics, 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. 

Palliative 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 total direct costs increased from ú506 to ú775 

million (in nominal prices) [60], whereas the share of the direct costs on the total health expenditure 

remained unchanged with 4.1% and 4.0%, respectively. Inpatient care was by far the largest cost 

category in 2004, but its share on the total costs almost halved until 2014. In 2014, ambulatory care 

provided by hospitals was the largest cost category. In addition, the share of outpatient medications 

nearly doubled between 2004 and 2014. The other cost categories grew mostly in line with the overall 

increase in the direct costs. 
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Figure 21: Composition of the direct costs of cancer in Finland, 2004 & 2014 [ 60]  

The Finnish example highlights three major trends that have characterized the shifting composition 

of the direct costs of cancer [61]: 

¶ The direct costs have increased, but they grew mostly in line with total health expenditure. 

The increase is partly driven by the rising number of cancer patients but also by more 

intensive care and increased costs per patient. 

¶ Cancer care has shifted from an inpatient to an ambulatory setting (see section 2.4.1.4). 

Inpatient days, which are comparatively expensive, have partly been substituted by 

outpatient visits, which are comparatively cheaper. This shift is a result of the development 

of new treatment modalities. Newer cancer medicines with different side effects can more 

easily be administrated in ambulatory care (as an intravenous infusion). Oral delivery of 

cancer medicines has become more common, which has enabled more patients to receive 

treatment at home. 

¶ Expenditure on cancer medicines are increasing (see section 2.4.1.5). This is related to 

factors leading to increased usage (due to, e.g., increasing number of new cancer medicines, 

more cancer patients, new patient groups eligible for treatment, use in an adjuvant setting, 

longer duration of therapy) and to higher prices (see also Chapter 4). 

2.4.1.4 Inpatient and ambulatory care 

The rapid relative decline in costs for inpatient care observed in Finland (see Figure 21) was probably 

shared by most other European countries. Figure 22 shows the development of the number of bed 

days (i.e. overnight stays of hospitalized patients) and the number of day cases (i.e. patients who are 
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formally admitted to the hospital but then discharged on the same day) between 2000 and 2017 in a 

few selected European countries. Both the development for cancer patients (top figures) and the 

general development for all patients (bottom figures) are shown. This provides insights into whether 

the development in the number of cancer patients simply reflects a general shift in the organization 

of health care (e.g. from inpatient care to ambulatory care) in a country, or whether there is a 

disconnection 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. 

 

Figure 22: Bed days (left figures) and day cases (right figures) spent in hospitals per 1,000 

inhabitants, 2000ï2017 

Notes: ñAll diagnosesò refers to ICD-10 A00-Z99/V00-Y98+Z38 and ñcancerò to ICD-10 C00-D48. There 

are some breaks in the time series, notably in France in 2016. Sources: [62-64]. 

Figure 22 shows a 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) in the selected countries between 2000 and 2017. This pattern is observable both in cancer 

patients and in all patients. The number of bed days among cancer patients was approximately halved 

during this period in all countries. This represented a stronger decline than on the overall level. This 

suggests that inpatient days in cancer 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 shifted to ambulatory 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 increase over time. Nonetheless, fewer 

inpatient days of cancer patients free up hospital beds 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 topics. In the US, increasing prices have resulted in unsustainable out-of-pocket 

expenditure for both uninsured and insured patients who must pay a large portion themselves [65-

69]. In Europe, the debate focuses more on the sustainability of the increasing total 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 population [70]. 

Total sales of cancer medicines increased from ú12.9 billion to ú32.0 billion (in current prices) 

between 2008 and 2018 in Europe [71]. In per-capita terms, sales increased from ú25 to ú61 (in 

current prices). Chapter 4 describes this development in more detail and also discusses limitations of 

cancer medicine sales data, which often do not take into account confidential rebates leading to an 

overestimation. The development of the costs of cancer medicines should not be considered in 

isolation, as cancer medicines are part of the direct costs of cancer. Below, the total costs of cancer 

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

Figure 23 compares the mean annual growth rate of cancer medicine sales between 2008 and 2018 

with the mean annual growth rate of the direct costs of cancer during the same period. The annual 

growth rate in direct costs was 1.7 percent in Europe, whereas the annual growth rate in cancer 

medicine sales was 7.9 percent. Note that the growth rates are calculated based on per-capita costs 

which are expressed in 2018 price levels and exchange rates. It is also interesting to note that the 

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

of newly diagnosed cancer cases (1.7%, in per capita terms) in Europe between 2008 and 2018. 

The pattern of much faster growth in cancer medicine costs than total direct costs is observable in 

most countries in Figure 23. The direct costs increased in all countries between 2008 and 2018, except 

in Greece, Luxembourg, Italy, and Croatia, and cancer medicine sales also increased in all countries 

(with complete data), except in Czechia. Czechia is the only country (with complete data) where 

direct costs grew faster than expenditures for cancer medicines. The highest relative increase in 

cancer medicine sales was recorded in Bulgaria with a mean annual growth rate of 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. 

 

Figure 23: Mean annual growth rates in direct costs of cancer and cost of cancer medicines 

(per capita; in 2018 prices & exchange rates) between 2008 and 2018 

Notes: Eur. = Europe. Hatched bars indicate that data for cancer medicines for 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 orange bar for BG is truncated - its 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 increased. Figure 24 shows that this share was 31 percent in Europe in 2018, up 

from 17 percent in 2008.15 This share varies also a lot between countries. It increased in all countries 

(with complete data) between 2008 and 2018, except in Czechia, where the share decreased from 29 

to 16 percent, and in Slovakia, where the share was almost unchanged at around 38 percent. Cancer 

medicines accounted for more than half of the direct costs in Bulgaria (68%), Hungary, Croatia, and 

Spain in 2018. In Norway, the Netherlands, and Switzerland they accounted for less than 25 percent. 

Poorer countries (except Czechia, Poland, and Lithuania) tend to spend a larger share on medicines 

than wealthier countries (except Spain and Italy in 2018). One reason for this pattern is 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 of IQVIA invoice prices (which often do not take into account rebates) leads to an overestimation 

of these shares. In the aggregate shares for Europe, medicine sales 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 mostly lies within a common price corridor and reflects higher 

international price levels. 

 

Figure 24: Share of the cost of cancer medicines on the direct costs of cancer, 2008 & 

2018 

Notes: Eur. = Europe. Hatched bars indicate 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 Figure 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 2002/2003 [44]. In the follow up Comparator reports, this share was 

estimated to be 13 percent in 2004 [43], 18 percent in 2007 [45], and 23 percent in 2014 [11]. 

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

shown in the previous Comparator report [11], the cost of cancer medicines amounted to around ú8.0 

billion in 2005 (ú9.6 billion measured in 2018 prices and exchange rates), corresponding to a 12 

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

and by 2015 to 23 percent. It eventually reached 31 percent in 2018. Thus, cancer medicines have 

been representing a fast-growing share of the direct costs of cancer. 
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Figure 25: Components of the direct costs of cancer in Europe (in billion ú), 2005ï2018 

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

Despite the increasing share of cancer medicines on the direct costs since at least 2002/2003, Table 

3 in section 2.4.1.1 provides evidence of a relatively stable share of cancer-specific expenditure on 

the total health expenditure. The increased expenditure on cancer medicines must have been 

paralleled by a reduction or a slower increase in other direct costs. The analysis of the composition 

of the direct costs of cancer in section 2.4.1.3 pointed to reductions in expenditures on inpatient care 

as an explanation. At least since the year 2000, inpatients days of cancer patients have been trending 

downwards (see Figure 22). Savings from fewer inpatient days might, to some extent, have 

compensated for the additional expenditures on cancer medicines. 

2.4.1.6 Informal care 

Informal care refers to the services provided by relatives and friends. These services are important 

complements to other formal services. For instance, they include the time to accompany the patient 

to the hospital 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 should be assigned 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 wages or 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 informal care costs for cancer patients to ú23.2 billion in 2009 

in the EU-27 and to ú23.9 billion in 2012 in the EU-28 (defining cancer as malignant neoplasms) 

[72, 73]. These estimates assumed that only patients severely limited in daily activities or who were 

terminally ill would receive informal care. They were only based on patients aged 50 and older, and 

on non-imputed 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 of the extent of informal care over time is difficult to judge. Increased 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 the older age 

groups also indicates a potential increase in informal care. If increased length of survival entails a 

prolonged state of being in poor (rather than good) health for some patients, they require informal 

support for a longer time. All of these factors point to future increases in the need and costs of 

informal care [74]. Further studies are needed to document this, to make it possible to have a 

comprehensive view of the total cost of cancer to society. 

2.4.2 Indirect costs 

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

of cancer patients based on three different reasons [41]. 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, productivity 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 loss are commonly 

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 calculate them. Two different methodologies are commonly used to 

calculate the productivity loss; the human-capital method (HCM) and the friction-cost method 
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(FCM). The HCM takes the patientôs perspective and counts any hour not worked as an hour lost. 

By contrast, the FCM takes the employerôs perspective and counts only those hours not worked as 

lost until another employee takes over the patientôs work [75]. The FCM method rests on the 

unrealistic assumption that there are unemployed persons that can quickly replace cancer patients 

who temporarily or permanently leave the labor market. The choice of the method has an important 

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

smaller than when the HCM is used [76]. 

In line with the previous Comparator reports, we estimate the productivity loss from premature 

mortality based on the HCM. This type of productivity loss represents the present value of the future 

earnings that a person who dies would have been expected to receive.16 Using the HCM, the first step 

is to calculate the potential years of working life lost (PYWLL). If a death occurs during working 

age, which is assumed to stretch from age 15 to 64 inclusive,17 it causes a certain number of PYWLL. 

Information on age-specific deaths for each country was obtained from the WHO for the years 1995 

to 2010 and from Eurostat for 2015 and 2018 (or the latest available year) [13, 14]. As deaths are 

grouped into five-year age intervals, all deaths in an age interval are assumed to occur in the middle 

of that interval.18 In the final step, the PYWLL are combined with annual earnings and adjusted for 

the employment rate.19 Since the death of a person in working age implies the loss of a whole stream 

of future earnings, we apply a 3.5% annual discount rate in line with common practice in health 

economic evaluation. A zero real growth rate in future earnings is assumed. 

The estimation of the productivity loss from morbidity is more challenging due to lack of European 

datasets that cover relevant parameters on diseases-specific sick leaves and reasons for early 

retirement. An attempt to estimate this type of productivity loss (comprising sickness absence and 

 
16 Unpaid work of homemakers or volunteering is thus not included. 
17 Even 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 64-year-old person, the death of a 14 or 65-year-old person is disregarded. Moreover, the 

assumption of a uniform retirement age of 65 years across the European countries and across men and women 

is imperfect. Some countries have statutory retirement ages above or below 65 years, and there are often options 

to retire earlier after a certain number of years of contribution or in exchange for a lower pension. The actual 

retirement age might also deviate from the statutory one [77]. 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 interval 35-39 years is assumed to occur at age 37.5 and result in 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 of death in each 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 Sex-specific mean annual earnings from employment for all countries were obtained for the year 2014 [78], 

and adjusted for inflation to 2018 prices [53], as well as corrected for changes in exchange rates to 2018 levels 

[57]. Sex-specific employment rates in the age group 15ï64 years were applied [79], implicitly assuming a 

uniform employment rate during the whole age interval. 
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permanent incapacity/disability) for the EU-27 countries has been made by Luengo-Fernandez et al. 

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

results (for the joint EU-27 estimate) would change if the HCM were applied. Based on these results 

we use a conversion factor of 1.7 to translate country-specific results from the FCM to the HCM.20 

Luengo-Fernandez et al. (2013) only provide information for a single year (2009). A study for 

Finland provides better insights into the development of the productivity loss from morbidity 

between 2004 and 2014 [60]. It found that expenditures on disability pensions decreased from ú80 

to ú76 million (in current prices) during this period, whereas expenditures on sickness benefits 

increased from ú46 to ú58 million. In sum, there was a slight increase in the productivity loss from 

morbidity from ú126 to ú134 million, but once adjusted for inflation [53], this turns into a 13 percent 

decrease from ú154 to ú134 million (measured in 2014 prices). Based on this observation from 

Finland, we assume that the total costs of productivity loss from morbidity (with base year 2009 but 

adjusted for preceding/subsequent changes in inflation and exchange rates) remained constant 

between 1995 and 2018 in all countries.21 

In line with the section on direct costs, cancer in this section is defined as neoplasms (ICD-10 C00-

D48). Productivity loss from mortality for malignant neoplasms (C00-C97) would only be slightly 

smaller than for neoplasms, as cancer mortality from in situ neoplasms and benign neoplasms is 

(close to) zero. In the calculations of the productivity loss from morbidity, we apply a country-

specific scaling factor (around 1.02) to adjust the results from Luengo-Fernandez et al. (2013) for 

malignant neoplasms to neoplasms, based on the observed difference in productivity loss from 

mortality in 2010 using these two definitions of cancer. 

2.4.2.2 Results 

The development of the total number of PYWLL in Europe between 1995 and 2018 is shown in 

Figure 26. There was continuous reduction from 2.91 million PYWLL in men and women in 1995 

to 2.29 million PYWLL in 2018, corresponding to 21 percent decrease. This decline occurred despite 

a growing population in the age range 15ï64 years; it increased from 331 million people in 1995 by 

three percent to 341 million people in 2018 [3]. The reason for the reduction in PYWLL is the 

underlying decrease in cancer mortality. As shown in section 2.2.2., there was a 12 percent (-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, respectively [81, 82]. The large differences in conversion factors is a result of differences in 

parameter choices (e.g. length of the friction period or discounting of future earnings) in the calculations. 
21 For HR we used an estimate from [72] for the productivity loss. For IS and NO we imputed data based on 

per-capita costs in SE but adjusted for differences in mean annual earnings in 2010 [78], and for CH we used 

data from AT in a similar manner. 
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men and -5% in women) reduction in the number of deaths between 1995 and 2018 in the age group 

15ï64 years. This was a result of a shift of deaths towards older ages due to increased survival. 

 

Figure 26: Number of PYWLL due to cancer in Europe, 1995ï2018 

Notes: PYWLL = potential years of working life lost. Cancer is defined as C00-D48, lung as C33-34, breast 

as C50, colorectum as C18-21, brain + central nervous system (CNS) as C70-72, pancreas as C25, ovary as 

C56, prostate as C61, and stomach as C16. Working age stretches from 15 to 64 years inclusive. The 

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 RO, and for ovary for BG, EE, LV, LT, LU, PL, and RO. In 2000, data for ovary 

is missing for BG. Source: [13, 14]. 

Figure 26 also highlights differences in PYWLL between men and women. During the entire period, 

the number of PYWLL was higher in men than in women. Lung cancer caused the greatest share of 

PYWLL in men throughout the period, whereas in women breast cancer caused the greatest share. 

PYWLL caused by the eight cancer types in Figure 26 decreased mostly proportionally to the overall 

trend. However, PYWLL caused by brain+CNS cancer and pancreatic cancer remained stable in both 

men and women, and lung and ovarian cancer also did not decrease in women. This is partly related 

to the small improvements in survival in these cancer types during this period. 

The development in the number of PYWLL on the country level is shown in Figure 27. Hungary, 

Estonia, Czechia, Lithuania, and Croatia recorded the highest number of PYWLL with more than 

1,100 per 100,000 inhabitants aged 15ï64 in 1995. Cyprus, Iceland, Sweden, and Finland recorded 

the lowest number of PYWLL in 1995 with less than 650 per 100,000 inhabitants aged 15ï64. In 

2018, Hungary and Romania were the only countries to record PYWLL over 1,000 per 100,000 

inhabitants aged 15ï64. The lowest numbers were recorded in Iceland and Cyprus with less than 400 

PYWLL. Figure 27 also shows that the number of PYWLL markedly decreased in all countries 
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between 1995 and 2018, except in Greece, Portugal, and Romania where it remained stable. The 

strongest decrease in both absolute and relative terms was observed in Czechia. 

 

Figure 27: Number of PYWLL due to cancer (per 100,000 inhabitants aged 15ï64), 1995 

& 2018 

Notes and source: see Figure 26. 

The development of the indirect costs of cancer between 1995 and 2018 in Europe as a whole is 

shown in Figure 28. The productivity loss from premature mortality amounted to ú57.0 billion in 

1995 and declined continuously to ú48.8 billion in 2015 (all measured in 2018 prices and exchange 

rates). Between 2015 and 2018 this type of productivity loss increased slightly by ú0.8 billion to 

ú49.6 billion, which is a product of increasing (female) employment rates during this period. Over 

the whole period, the productivity loss from premature mortality declined by 13 percent. Another 

observation from Figure 28 is the sex-specific composition of the productivity loss from premature 

mortality. Throughout the whole period, womenôs share of the productivity loss was lower than 

menôs share, which is a result of womenôs lower number of PYWLL, lower employment rates, and 

lower earnings. The productivity loss also remained stable at around ú18ï19 billion in women during 

the whole period, as rising employment rates offset the reductions in PYWLL. The productivity loss 

from morbidity amounted to ú20.4 billion and remained constant between 1995 and 2018 according 

to the methodological assumptions described above. 
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Figure 28: Indirect costs of cancer in Europe (in billion ú; 2018 prices & exchange rate), 

1995ï2018 

Notes: ñLoss from mortalityò and ñLoss from morbidityò refer to productivity loss from premature mortality 

and morbidity, respectively. Hatched bars indicate crude and uncertain estimates. Earnings in all years are 

based on 2014 values [78], which have been adjusted for inflation and changes in exchange rates to 2018 

levels [53, 57]. The 1995 estimate includes employment rates for BG from 2000, HR 2002, CY 1999, CZ 

1997, EE 1997, HU 1996, LV 1998, LT 1998, MT 2000, PL 1997, RO 1997, SK 1998, SI 1996, CH 1996. 

The 2000 estimate includes employment rates for HR from 2002 [79]. 

 

Figure 29: Indirect costs of cancer per capita in Europe (in ú; 2018 prices & exchange 

rates), 1995ï2018 

Notes and source: see Figure 28. 

Figure 29 shows the indirect costs of cancer in per-capita terms for Europe. They declined from ú156 

in 1995 (comprised of ú115 for mortality-related and ú41 for morbidity-related productivity loss) to 
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ú132 in 2015, before they increased again to ú133 in 2018. Over the whole period, the indirect costs 

declined by 15 percent (-18 percent for mortality-related and -6 percent for morbidity-related 

productivity loss). 

The results above indicate that productivity loss from premature mortality is much larger than 

productivity loss from morbidity. This is in line with many studies on the indirect costs cancer, which 

have been summarized in the previous Comparator report [11]. Based on the results above, the 

following conclusions about the past and future development of the two components of the indirect 

costs of cancer can be drawn: 

¶ Cancer mortality has decreased by 20 percent between 1995 and 2018 in people of working 

age in Europe, even though cancer incidence most likely increased in this age group during 

this period. This is a result of more patients living longer with the disease. This development 

is reflected in the reduction of the number of PYWLL from 2.91 to 2.29 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 keeps increasing. 

¶ The exact development of productivity loss from morbidity is more uncertain. The likely 

increase in cancer incidence in people of working age has probably increased the loss from 

temporary absence from work (as was the case in Finland where expenditures on sickness 

benefits increased). Shorter spells of sickness absence due to quicker recovery and fewer 

side effects of newer treatment modalities might however have moderated this increase. If 

newer and more effective treatments have increased the chances of patients to return to work, 

the loss from permanent discontinuation of work will have decreased (as was the case in 

Finland where expenditures on disability pensions did not increase). Even though cancer 

incidence is expected to increase further, productivity loss from morbidity might remain 

stable in the foreseeable future as long as the treatment of cancer keeps improving. 

2.4.3 Total costs 

Direct costs (including informal care costs) and indirect costs represent the economic burden of 

cancer (the total costs). The economic burden extends beyond the remit of the health care system. A 

societal perspective requires that indirect costs and costs for informal care are included. Ignoring 

these substantial costs can lead to suboptimal policy decisions from a societal perspective [83]. 
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Figure 30: Economic burden of cancer in Europe (in billion ú; 2018 prices & exchange 

rates), 1995ï2018 

Notes: Cancer is defined as neoplasms (C00-D48). The hatched part of the indirect costs indicates uncertain 

estimates of the size of productivity loss from morbidity. See Figure 19 and Figure 28 for further details on 

the calculations. 

 

Figure 31: Economic burden of cancer per capita in Europe (in ú; 2018 prices & exchange 

rates), 1995ï2018 

Notes: see Figure 30. 

The economic burden of cancer in Europe is summarized in Figure 30 (total figures) and in Figure 

31 (per-capita figures). In 1995, the direct costs (not including informal care costs) amounted to 

ú51.9 billion (ú105 per capita) and were exceeded by the indirect costs with ú77.4 billion (ú156). In 

the years until 2018, direct costs and indirect costs developed in opposite directions. While direct 
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costs grew continuously and amounted to ú102.6 billion (ú195 per capita) in 2018, indirect costs 

decreased to ú70.0 billion (ú133). 

Figure 32 summarizes the development of the economic burden of cancer in the European countries 

separately; see also Tables A1 and A2 in the Appendix. It is evident that most countries experienced 

a similar pattern between 1995 and 2018, consisting of an increase in direct costs (typically by 60ï

150 percent in wealthier countries, and more than 200 percent in poorer countries) and a decrease in 

indirect costs (typically by 15ï30 percent in wealthier countries, and 0ï10 percent in poorer 

countries). Notable exceptions to this pattern are Bulgaria, Croatia, Latvia, Lithuania, and Portugal 

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

in the direct costs (16 percent) over the period. 

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

borne by the health care system is too narrow. Only considering direct costs, there was an increase 

of 98 percent in total costs (86 percent in per-capita costs) between 1995 and 2018 in Europe, 

corresponding to a mean annual growth rate of 3.0% (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 

spending on health. Notably, the results show that the increased health spending on cancer care was 

partly offset by reductions in other costs, as evidenced by the 9 percent decline in total indirect costs 

(15 percent in per-capita costs), corresponding to a mean annual growth rate of -0.4% (-0.7%). Most 

importantly, patients benefited greatly as the 5-year survival rate of most cancer types typically 

increased in all countries. 
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Figure 32: Economic burden of cancer per capita (in ú; 2018 prices & exchange rates), 

1995 & 2018 

Notes: see Figure 30. The blue bar for indirect costs in DK is truncated ï its true size is ú413, and the true 

size of the orange bar for direct costs in CH is ú511. 

2.5 Summary and conclusions 

The disease burden of cancer is high. More than one in four deaths (26%) was due to cancer in 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 was the leading cause of death. Measured in 

DALYs, cancer was the disease group that caused the second greatest disease burden (20%) after 

cardiovascular diseases in 2016, 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 burden in Europe. 

The number of newly diagnosed cancer cases is growing. Cancer incidence increased by around 50 

percent from 2.1 million to 3.1 million cases between 1995 and 2018 in Europe. Overall population 

growth during this period explains a small part of this increase. A more fundamental demographic 

factor behind this development is population aging. However, a marked increase in cancer incidence 

in all countries, except in Iceland, remains even after taking into account the demographic changes 

between 1995 and 2018. An increase in some risk factors related to lifestyle, such as obesity, as well 

as more extensive 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 measures is needed 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. The situation is probably 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 prevent liver 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 but the increase has slowed and in age groups below 65 years 

deaths are actually decreasing. Between 1995 and 2018, cancer mortality increased by around 20 

percent from 1.2 million to 1.4 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 survival explain the dissimilarity in the magnitudes of the overall increases in 

cancer incidence and cancer mortality. The 5-year survival rates for all considered cancer types have 

increased between 1995 and 2014 in all countries. Improvements in survival between the periods 

2005ï2009 and 2010ï2014 were smaller compared to previous periods. There is a clear pattern of 

wealthier countries to record higher survival rates than poorer countries. 
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Improvements in all areas of cancer care were important to achieve improvements in survival. 

Advances in diagnostics are important to better understand the nature and spread of the cancer to be 

able to deliver effective treatment. More effective treatment modalities have been introduced that 

can meet patient needs. Since the start of the roll-out of population-based screening programs (for 

cervical cancer and for breast cancer) in the 1990s and 2000s, they too contribute to increased 

survival by detecting more cases at an early stage. The roll-out of colorectal cancer screening 

programs in the 2010s in several countries will support this development. A good organization of all 

parts of cancer care, e.g. through standardized care processes, can 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 expenditure spent on cancer care 

(direct costs of cancer) increased from ú52 billion to ú103 billion i n Europe between 1995 and 2018 

(in 2018 prices and exchange rates). This equals a 98 percent increase, yet it should be recalled that 

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

capita health spending on cancer increased by 86 percent from ú105 to ú195. 

The direct costs of cancer differ greatly between countries. In 2018, health spending on cancer ranged 

from ú70 in Romania to ú352 in Switzerland if price differentials (PPP-adjustment) are taken into 

account; if not, then the gap increases to ú36 in Romania and ú511 in Switzerland. In general, Austria, 

Germany, Switzerland, the three Benelux countries, and France spent the most on cancer. Countries 

along the Eastern border of the EU (except Finland) spent the least on cancer. However, country 

differences in health spending on cancer have grown smaller over time. This is mostly a result of 

stronger increases in overall health spending in poorer countries. 

The health expenditure on cancer increased mostly in line 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 expenditure increased from around eight to ten percent of GDP in Europe between 1995 

and 2018. Around 4ï7 percent of total health expenditure are usually devoted to cancer. In order to 

provide unambiguous evidence on the magnitude and development of health care costs of all disease 

groups, national statistical authorities and health ministries should follow the Dutch and German 

example and provide disease-specific health expenditure data on a regular basis. 

The composition of the direct costs of cancer has changed 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 dominated the direct costs. At least 
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since 2000, inpatient days of cancer patients have been trending downwards as part of a process of 

moving treatment to ambulatory care and treatment at home. This shift was made possible through 

the development of new treatment modalities, which can be administered more easily. The direct 

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

Expenditures on cancer medicines have increased during recent decades. The total costs of cancer 

medicines more than doubled between 2008 and 2018 in Europe. The 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 and 2018. This pattern was also observable in 

virtually all countries. As a result, cancer medicines accounted for a growing share of the direct costs 

of cancer. Over one fourth (31 percent) of the direct costs consisted of cancer medicines in 2018. The 

previous Comparator reports showed that this share was 9 percent in 2002/2003 and 12 percent in 

2005, while it was 20 percent in 2010 before reaching 23 percent in 2015. However, the exact size 

of these shares might be overestimated due to confidential rebates on medicines. 

Informal care by relatives and friends is an important complement to other formal services. Two 

previous estimates have put the informal care costs for cancer patients to ú23 billion in 2009 in the 

EU-27 and to ú24 billion in 2012 in the EU-28, but they might underestimate the true costs. Increased 

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 future increase in informal care. 

The indirect costs of cancer exceeded the direct costs in 1995 in Europe and in most individual 

countries. The indirect costs decreased from ú77 billion to ú70 billion in Europe between 1995 and 

2018 (in 2018 prices and exchange rates). This equals a 9 percent decrease and is a result of a decline 

in mortality among patients of working age, which has reduced the productivity loss from premature 

mortality. The productivity loss from morbidity (resulting from sickness absence and early 

retirement/disability) might have remained stable despite increasing patient numbers, as newer 

treatment modalities enabled shorter spells of sickness (due to fewer side effects). 

The decline in the indirect costs shows that the economic benefits from increased health spending on 

cancer care have mostly fallen outside the health care system. However, the availability of adequate 

data to evaluate the size and the development of both indirect costs and informal care costs remains 

a major challenge. The lack of data is especially serious given that some national authorities in 

Europe that are responsible for health technology assessment (HTA) apply a societal perspective. 

The inability to estimate these costs 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 cancer in Europe is closely linked to the future 

development of the disease burden. The continuous increase in the number of newly diagnosed 

patients presents a challenge for all health care systems. Further investment in all areas of cancer 

care ï prevention, diagnostics, treatment, rehabilitation ï as well as an effective and efficient 

organization are required to meet this challenge. 

  






























































































































































































































































































































