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BACKGROUND NOTE ON LIFESTYLE-RELATED AND VACCINE-
PREVENTABLE RISK FACTORS, AND PREVENTION STRATEGIES 

 
I. Context 
 
Nearly 3 million people are diagnosed with cancer every year in the EU, and it is estimated that 
in 2020 1.3 million will die of it. Around 40% of these cases are caused by modifiable risk 
factors and can be prevented, and screening and early diagnosis and access to proper and timely 
treatment can reduce mortality.  
 
Cigarette smoking and other forms of tobacco use is responsible for 15-20% of all European 
cancer cases, that is the top avoidable risk factor. Other life-style related factors such as 
unhealthy diet, lack of physical activity, sedentary lifestyle, obesity and alcohol consumption, 
also take a prominent place. Infections by carcinogenic viruses or bacteria (HPV, HBV, HCV 
and Helicobacter pylori), environmental factors (UV and ionising radiation, pollution) and 
occupational factors (e.g. exposure to asbestos) also have a well-established causative link to 
cancer. Finally, other biological or internal factors such as no breastfeeding, postmenopausal 
hormonal replacement therapies and carcinogenic pharmaceutical drugs are also associated 
with cancer development.  Avoiding, or limiting exposure, to these risk factors can prevent the 
development of cancer. Screening programmes are crucial to detect cancer at pre-cancerous or 
at early stage, ensuring that can receive treatment before cancer spreads further. 
 
Modifiable risk factors and potential for primary cancer prevention 
By risk factor 
 

By cancer type 

  

Source: Cancer prevention - modifiable risk factors; proceedings from the workshop organised for the ENVI 
Committee , p.21 

                                                
1 Cancer prevention - modifiable risk factors; proceedings from the workshop organised for the ENVI 
Committee; https://www.europarl.europa.eu/cmsdata/206720/PE%20648.765.pdf 
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This note focuses mostly on lifestyle-related risk 
factors and infectious agents, which are subject to 
the upcoming BECA Committee hearing on 2 
December 2020. It compiles publicly available, 
neutral and scientifically sound information, and 
relies mostly on publications by the International 
Agency for Research on Cancer2, the OECD and 
the European Commission3, the World Health 
Organisation’s Regional Office for Europe4, and 
the European Centre for Disease Prevention and 
Control5. 
 
 
II. Tobacco 
 
Cigarettes are the predominant form of tobacco 
use, with non-cigarette products gaining 
popularity recently. The latter includes electronic 
nicotine delivery systems (ENDS, which heat a 
nicotine solution without producing a smoke), heated tobacco products (which heat tobacco 
instead of a nicotine solution), water pipes and cigars.  
 
II.1. Carcinogens in tobacco 
 
Cigarette smoke contains more than 8000 compounds, of which more than 70 are carcinogens. 
Some of those carcinogens are particularly important, including tobacco-specific nitrosamines, 
polycyclic aromatic hydrocarbons, and aromatic amines. Smoke from other combustible 
products exposes the smoker to many carcinogens that we find in cigarette smoke. Water pipe 
smoking also exposes the user to high levels of carcinogens, which remain present even when 
passing through water; and as water pipe users breathe very deeply when smoking, they inhale 
much smoke. The long-term impact of non-cigarette products is not yet fully understood; but 
it is known that even if exposure of users to toxic and carcinogenic compounds is lower, it can 
lead to nicotine addiction and can drive users to more traditional forms of tobacco use, incl. 
cigarettes. 
 
II.2. Smoking patterns 
 
Though some progress has been made over the last decade, according to 2018 data from the 
EU, more than 20% of adults still smoked daily. The proportion of adults who smoke daily is 
the lowest in Nordic countries, and three and half times higher in Greece, Bulgaria and 
Hungary. 

                                                
2 Wild CP, Weiderpass E, Stewart BW, editors (2020). World Cancer Report: Cancer Research for Cancer 
Prevention. Lyon, France: International Agency for Research on Cancer. Available from: 
http://publications.iarc.fr/586. Licence: CC BY-NC-ND 3.0 IGO. Hereafter referred to as “IARC” 
3 OECD/European Union (2020), Health at a Glance: Europe 2020: State of Health in the EU Cycle, OECD 
Publishing, Paris https://doi.org/10.1787/82129230-en 
4 World Health Organisation, Regional Office for Europe; https://www.euro.who.int/en/health-topics/disease-
prevention 
5 European Centre for Disease Prevention and Control; https://www.ecdc.europa.eu/en 

In this note 
 

 Tobacco: carcinogens, cancer, smoking 
patterns, prevention 
 

 Alcohol: carcinogens, drinking 
patterns, cancer, prevention 
 

 Nutrition and obesity: carcinogens in 
food, obesity, physical (in)activity, 
sedentary lifestyle, cancer types, 
prevention, colorectal cancer screening 
 

 Infectious agents: cancer burden, HPV, 
H.pyori, HBV, HCV 
 

 Sunlight and UV radiation 
 

 National cancer control plans 
 

 European Code against Cancer 



3 
 

Concerning children and adolescents, tobacco smoking continues to decline in most EU 
countries, but many adolescents still smoke. According to 2018 data, on average across EU 
countries, 18% of 15-year-olds reported having smoked cigarettes at least once in the past 
month. Early smoking has immediate and long-term health consequences; it increases the risks 
of respiratory diseases in the short term, and the risks of cardiovascular diseases, respiratory 
illnesses and cancer in the long term. 
 
The ‘Special Eurobarometer 458’ reveals citizens’ attitude towards tobacco and electronic 
cigarettes. 
 
II.3. Tobacco-related cancers 
 
There are at least 20 different types or subtypes of cancer known to be linked to cigarettes, with 
tracheal, bronchial and lung cancers affecting most of the patients. Worldwide, an estimated 
2.4 million tobacco-related cancer deaths occur per year. 15-20% of cancer cases and 27% of 
cancer deaths are currently attributable to tobacco use in Europe. Second-hand smoke, i.e. the 
exposure of non-smokers to smoke exhaled by others is an established cause of lung cancer. 
 
Putting cancer burden into context, it is of note that compared to the rest of the world, the 
WHO’s European Region has one of the highest proportions of deaths attributable to tobacco. 
In the European Region, an estimated 16% of all deaths among adults over 30 are due to 
tobacco use, compared to the global average of 12%. Around 50% of smokers die prematurely 
(on average 14 years earlier) which, from a health economies point of view is a significant 
drain to the economic wellbeing and poses excessive stress to the healthcare system. 
 
Types of cancer caused by cigarette smoking

 
Source: IARC, p. 54, table 2.1.1 
 
II.4. Prevention of smoking and related cancers 
 
Targeted policy actions and legislative measures have contributed to lowering smoking rates 
amongst adults and young people. The WHO Framework Convention on Tobacco Control 
(WHO FCTC) to which the EU and all Member States are parties, and the revised Tobacco 
Products Directive (TPD - 2014/40/EU) set the context into which national measures fit. The 
WHO FCTC, in force since 2005, is a real paradigm shift in the regulatory approach towards 
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addictive substances; instead of simple control measures, it addresses demand reduction 
strategies and supply issues as well. 
 
The revision of the 2001 TPD has adapted the EU’s rules to the changing market, scientific and 
international developments. The TPD mandates health warnings on packages of tobacco and 
related products, bans promotional and misleading elements on tobacco products, and tightens 
safety and quality requirements for e-cigarettes containing nicotine. The sale of cigarettes with 
characterising flavours, and in slim packaging, both mainly targeting adolescents and young 
age groups with limited spending power, are now banned. The Joint Action on Tobacco Control 
is a collaborative action between the Member States and the Commission, which pools 
knowledge and provides a platform for exchange of good practices, in order to support the 
implementation of the TPD, and the formulation of tobacco control policies. 
 
Increasing taxes on tobacco is one of the most effective ways to reduce tobacco use and to 
encourage users to quit smoking. Council Directive 2011/64/EU requires Member States to 
levy excise duty on tobacco, and sets the harmonised minimum rates and the structure of the 
excise duty. Aa number of EU countries recently increased taxes on tobacco products. 
 
Creating a smoke-free environment and protect non-smokers from second-hand smoke forms 
an integral part of prevention policies. The WHO FCTC calls for adopting measures which 
provides for protection from exposure to tobacco smoke in indoor workplaces, public transport, 
indoor public places and, as appropriate, other public places. Council Recommendation 2009/C 
296/02 elaborated further on this provision. It called on the Member States to adopt and 
implement laws to fully protect their citizens from exposure to second-hand smoke, enhance 
smoke-free laws with supporting measures (protecting children, encouraging efforts to give up 
tobacco use, pictorial warnings on tobacco packages); and strengthen cooperation at EU level 
by setting up a network of national focal points for tobacco control. By 2013, 17 Member States 
had put in place comprehensive smoke-free legislation. Among these, Ireland, Greece, 
Bulgaria, Malta, Spain and Hungary have the strictest smoke-free provisions with a complete 
ban on smoking in enclosed public places, on public transport and in workplaces, with only 
limited exceptions allowed. 
 
Regulating tobacco advertising is an important element of the policy mix. The Tobacco 
Advertising Directive (2003/33/EC) introduced an EU-wide ban on cross-border tobacco 
advertising and sponsorship in the print media, radio, internet and sponsorship of events 
involving several EU countries (e.g. Olympic Games and Formula One races). Tobacco 
advertising and sponsorship on television was prohibited already in 1989; the updated 
Audiovisual Media Services Directive (2010/13/EU) extended the application of this ban to all 
forms of audiovisual commercial communications, including product placement. 
 
 
III. Alcohol 
 
In 2016, at global level, almost 43% of the adult population consumed alcohol. In the same 
year, an estimated 376 200 cancer deaths, representing 4.2% of all cancer deaths, was due to 
alcohol. The worrying global trend shows that, resulting from population growth, ageing and 
the economic development of countries, the total number of alcohol-attributable cancer deaths 
worldwide increased from 8.1 million in 2010 to 9 million in 2016. 
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III.1. Carcinogens in alcohol 
 
Numerous carcinogenic compounds can be found in alcoholic beverages, but it is ethanol that 
poses the biggest risk. Alcohol is linked to cancer in different parts of the digestive system (oral 
cavity, oropharynx, hypopharynx, oesophagus, colon, rectum, liver and intrahepatic bile duct, 
larynx), as well as in female breast. Cancer risk is clearly linked to the amount of alcohol 
consumed during lifetime; for female breast cancer the patterns of alcohol consumption, in 
particular episodic heavy drinking, may also have an important role.  
 
III.2. Drinking patterns 
 
Alcohol-related harm is a major public health issue in the EU. High alcohol consumption is 
associated with increased risk of heart diseases and stroke, liver cirrhosis, certain cancers and 
foetal alcohol disorders; even moderate alcohol consumption increases the long-term risk of 
developing such diseases. Alcohol also contributes to morbidity and mortality through 
accidents and injuries, violence, homicide and suicide. Over the past decade, alcohol 
consumption has decreased in most EU countries: measured through sales data, overall alcohol 
consumption was 10 litres of pure alcohol per adult in 2018, down from 11 litres in 2008. 
Drinking initiation and heavy drinking in adolescence are of particular concern, given their 
severe health, education and social consequences. Two-thirds of European adolescents report 
having drunk alcohol at least once in their life by age 15, and over 20% report repeated 
drunkenness, though the legal drinking age in most EU countries is 18. The overall trend, 
however, is positive, with the proportion of 15‑year‑olds reporting repeated drunkenness 
declining significantly in most EU countries over the past two decades (decreasing from 41% 
to 24% for boys, and from 29% to 20% for girls).  
 
III.3. Cancer types and cancer burden 
 
Alcohol-attributable cancer deaths, by gender and cancer site 
 

 
Source: IARC, p. 73, table 2.3.1 



6 
 

Alcohol-attributable cancer deaths by 100 000 people, per region 
 

 

 

 

Source: IARC, p. 74, table 2.3.6 
 
III.4. Prevention of drinking and related cancers  
 
Many European countries have implemented a range of policies to limit alcohol consumption. 
The EU’s 2006 alcohol strategy sets a framework, the Committee on National Alcohol Policy 
and Action plays a major role in coordination between the Member States, and the European 
Information System on Alcohol and Health, maintained through the cooperation of the 
Commission and the WHO, monitors trends and developments in alcohol consumption and 
alcohol-related harm.   
 
Alcohol taxation is the main tool, used by all Member States, to influence alcohol prices. 
Similarly to tobacco, the obligation to levy an excise duty on alcoholic beverages, and its 
harmonised minimum level and structure are set out in a Council Directive (Council Directive 
92/83/EEC). The directive has been recently revised, and the new rules will be applicable from 
the beginning of 2022. 
 
Tax can be levied based on the alcohol content (specific taxation), the overall product volume 
(unitary taxation) or the price of the product (ad valorem taxation). From public health 
protection perspective, the best method is when the tax payable is directly proportional to the 
alcoholic content of the product; but practice shows that Member States apply a hybrid tax 
system where components of specific, unitary and ad valorem taxation are mixed; and where 
different types of alcoholic beverages are taxed at different rates.  
 
Minimum unit pricing of alcohol also contributes to drinking less. It is not in force in any EU 
Member State (Scotland and Wales have it in place, and legislation passed in Ireland in 2018, 
but it is not yet in force) but is applied in a few countries of the WHO Europe Region. Evidence 
from those countries proves the effectiveness of the policy; its added value is that it effectively 
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targets cheap and strong products and discourages their consumption; thus, it contributes to 
reducing health inequalities.6 
 
In the international scene, the WHO Global Alcohol Strategy recommends to regulate the 
content and the volume of alcohol marketing, while its European Action Plan proposes a total 
ban on alcohol advertising for Europe. At EU-level, the Audiovisual Media Services Directive 
(Directive 2010/13/EU) regulates alcohol advertising on television, and it imposes restrictions 
for the protection of minors and for promoting moderate, responsible consumption of alcohol. 
Sweden introduced  a complete ban on alcohol marketing on TV, while the majority of Member 
States apply time-based or content-based restrictions.  
 
Advertising on social media and the internet is now also regulated; restrictions on the content 
and/or the placement of advertising are the most common methods, though some countries 
have pushed further and put in place advertising bans on social media. About one-third of 
European countries have voluntary agreements on industry sponsorship of sport and youth 
events, while one-quarter have no such restrictions at all. Crucial for the reduction of alcohol 
drinking among adolescents are the restrictions on location and hours of sales, and the raising 
of the minimum legal age for drinking.  
 
The labels on alcoholic beverages allow consumers to know the alcohol content of the product, 
and guide them in making informed, conscious choices. According to the Food Information to 
Consumers Regulation (FIC - Regulation (EU) No 1169/2011), the alcoholic strength by 
volume is a mandatory element of the label for alcoholic beverages with more than 1.2% 
alcohol content. These alcoholic beverages are, however, exempted from indicating the list fo 
ingredients and the nutrition declaration on the label. The regulation tasked the Commission to 
with monitoring the situation and presenting a report whether these labelling requirements 
should apply to alcoholic beverages as well. In the report, the Commission called on the 
industry to present self-regulatory proposals. Having done that, memorandums of 
understanding have already been signed with certain sectors. 
 
Research shows that the majority of the general population is still unaware of the causal link 
between alcohol consumption and the development of cancer, therefore awareness raising 
campaigns and explanation by general practitioners remain crucial. Warning labels could be 
used to underline the link between alcohol and cancer; however, the effectiveness of these 
labels to reduce alcohol consumption is currently unknown. 
 
All the above measures, designed to reduce alcohol consumption in general, are effective and 
cost-effective means for the prevention of alcohol-related cancers. Measures that target those 
risk factors that interact with alcohol consumption (either increase the risk of cancer, or directly 
affect the risk of alcohol-related cancers) such as tobacco smoking may have a spill-over effect 
and can reduce alcohol-attributable cancer risk.  
 
 
 
 
 

                                                
6 Alcohol pricing in the WHO European Region, 
https://apps.who.int/iris/bitstream/handle/10665/336159/WHO-EURO-2020-1239-40989-55614-
eng.pdf?sequence=1&isAllowed=y 
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IV. Nutrition and obesity 
 
Diet can influence cancer risk many years before the diagnosis of cancer, already during 
childhood. Diets with ample intake of fruits and vegetables, whole grains instead of refined 
grains, and low intake of red meat and processed meat, sugar-sweetened beverages, and salt 
will reduce the risk not only of cancer, but also of cardiovascular disease, diabetes, and overall 
mortality. Recent evidence also supports that the same dietary pattern has benefits on cancer 
survival for at least some cancer types, although research on this subject is still limited. 
 
IV.1. Carcinogens in food 
 
The World Cancer Research Fund/American Institute for Cancer Research (WCRF/AICR) 
drew conclusions on the link between diet and cancer risk: 
 

 In 2015, IARC classified the consumption of processed meat as carcinogenic to 
humans, and the consumption of red meat as probably carcinogenic to humans. For 
each 50 grams of processed meat consumed per day, the risk of colorectal cancer 
increases by approximately 16%, and the risk of colon cancer by 23%. For each 100 
grams of red meat consumed per day, the risk of colorectal cancer increases by about 
12%, and for colon cancer by 22%. 
 

 A large study in France compared men and women with less than 12% of energy intake 
from ultra-processed foods with those who had more than 25% of energy intake from 
ultra-processed foods. This latter group had a 23% higher risk of any cancer, a 23% 
higher risk of colorectal cancer, and a 38% higher risk of postmenopausal breast cancer. 
Excess sugar and energy, low dietary fibre and micronutrients, added preservatives and 
other ingredients, carcinogens formed during processing, and sedentary lifestyle (which 
is often linked to the consumption of fast food) may all relate to cancer risk. 
 

 WCRF/AICR categorised as probable the evidence that consumption of whole grains 
decreases risk of colorectal cancer. WCRF/AICR also categorised as probable the 
evidence that consumption of dietary fibre is associated with lower risk of colorectal 
cancer, weight gain, overweight, and obesity.  
 

 The effects of intake of dairy products and calcium on cancer risk are complex. 
WCRF/AICR categorised as probable the evidence that higher intake of calcium and 
dairy products decreases risk of colorectal cancer.  
 

 WCRF/AICR concluded that greater consumption of non-starchy vegetables or fruits 
probably protects against several cancers of the aerodigestive tract. 

 
 
 
 
 
 
 
 
 
 



9 
 

Alternate Healthy Eating Index 2017 
 

 
The scores range between 0 (worst) and 100 (best); dietary data was not available for white areas. Higher 
scores are given to lower amounts of red meat, sugar-sweetened beverages, salt, and trans fat, and higher  
amounts of fruits, vegetables, whole grains, nuts and legumes, omega-3 fatty acids, and omega-6 
polyunsaturated fatty acids (alcohol is not included). Although scores vary widely across the globe, even those 
countries with the highest scores (60–65) have considerable room for improvement, because the ideal diet 
would score 100. 
Source: IARC, p. 98, Figure B2.6.3 
 
IV.2. Obesity 
 
In Europe in 2018, 19% of 15‑year‑olds was either overweight or obese, up from 16% in 2010. 
Overweight and obesity rates among adolescents is the lowest in the Netherlands, and almost 
three times higher in Malta. As for adults, 17% of adults were obese in 2018, up from 11% in 
2000. This increasing trend is due to a number of behavioural and environmental factors, such 
as urbanisation, increased sedentary behaviour, and the widespread availability and marketing 
of energy-dense foods. Obesity rates among adults vary more than two-fold in Europe, and 
differences show not only geographically but along the social divide as well.  
 
IV.3. Physical (in)activity 
 
The most recent WHO public health recommendations for physical activity are 150 minutes 
per week of moderate activity, or 75 minutes per week of vigorous activity; anything below 
that is considered as physical inactivity. The WCRF/AICR committee recommended this target 
for weekly physical activity as the minimum for cancer prevention.  
 
IV.4. Sedentary lifestyle 
 
Continued sedentary behaviour (sitting in the workplace, at home, during leisure activities and 
while travelling) has a potentially important role in cancer aetiology. It has not been determined 
yet what accumulation of daily sedentary behaviour is related to cancer risk, and it is also 
unclear whether there are specific periods in life when prolonged sedentary behaviour carries 
a particular risk for developing cancer. Therefore, currently there is not enough evidence to 
give specific recommendations about limiting daily sedentary time or including breaks from 
sitting into the day. 
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IV.5. Cancer types linked to physical inactivity, sedentary lifestyle and obesity 
 
Based on the 2018 scientific report of the Physical Activity Guidelines Advisory Committee, 
PAGAC, (of the Office of Disease Prevention and Health Promotion, US) and a WCRF/AICR 
expert synthesis, physical inactivity, sedentary lifestyle and obesity are associated with cancer 
in numerous sites, as the table below shows. 
 
Evidence on the relationships of physical activity, sedentary behaviour, and obesity to risk 
of cancer 

 
Source: IARC, p. 107, table 2.7.1 
 
IV.6. Preventive actions 
 
A wide range of policy options exist to tackle obesity, including food and menu labelling, 
public awareness campaigns, mobile apps, restrictions on food advertising targeting children, 
school and workplace programmes, and price policies. In general, policies to provide 
information and to increase the number of healthy options are common, while measures to 
modify the cost of health-related choices and to regulate promotion of unhealthy choices are 
less widely used. 
 
In Europe, many countries take actions to improve diet, increase physical activity, and reduce 
obesity – among their population in general, and among children in particular. Actions at EU 
level, and the EU regulatory environment plays an important role.  
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The broader policy context is the EU’s strategy on nutrition, overweight, and obesity-related 
health issues, which goes back to 2007. The strategy clearly shows how important the 
partnership is between governments, the private sector, civil society, and the support and 
coordination by the Commission and the WHO. Specific actions, like the EU Action Plan on 
Childhood Obesity 2014-20, setting the goal to halt the rise in obesity in children and young 
people in the EU by 2020, complement the strategy. The EU Platform for Action on Diet, 
Physical Activity and Health, and the High Level Group on Nutrition and Physical Activity 
reinforce the partnership between governments, private sector, the EU and the WHO, and the 
cooperation with food business operators (manufacturers, retailers, caterers, fast food 
restaurants), consumer organisations, public health NGOs, and scientific and professional 
associations. 
 
The Food Information to Consumers Regulation (FIC - Regulation (EU) No 1169/2011) 
mandates nutrition declaration on food labels, and opens the way for using graphical forms or 
symbols (in addition to the mandatory text) for presenting nutritional information. The French 
Institute of Public Health developed the Nutri-Score front-of-pack logo, which informs 
consumers about the nutritional quality of the food in a simplified design; it has been 
increasingly used by the food industry and retailers in France, and is under development in 
other European countries.  The Nutritional and Health Claims Regulation (Regulation (EC) No 
1924/2006) ensures that claims on food such as “low sugar”, “high fibre”, “essential for healthy 
growth of the children”, etc. are scientifically sound and not misleading. A publicly accessible 
register holds all permitted claims and their condition for use.  
 
Concerning the composition of food, in 2015, the EU made agreements with food 
manufacturers, supermarkets and caterers to reduce the amount of added sugars in processed 
food by minimum 10% by 2020. The maximum limit of trans fat (other than trans fat naturally 
occurring in fat of animal origin) in food which is intended for the final consumer and in food 
intended for supply to retail is set by a Commission regulation. A pilot database on the 
nutritional characteristics of food products in the EU was commissioned in 2017 to help 
monitor whether food products have increasingly less (or increasingly more) salt, fat or sugars. 
 
These EU-level legislations and actions contribute to making food healthier and accessible, and 
ensure that consumers make their food choices in a well-informed way, based on accurate and 
clear information. 
 
Educating about dietary and health issues via mass media campaigns, enabling consumers to 
make informed choices and shaping consumer habits with the help of warning labels, and 
diverting consumers’ interest through pricing policies also feature among the measures that 
Member States apply. Restrictions on advertising food and drinks to children, school-based 
wellness and educational programmes, reducing the availability of unhealthy food options in 
schools, encouraging or enabling active transport to school, and family physical activity 
programmes target specifically children and their parents.  
 
IV.7. Colorectal cancer screening 
 
Recommendations at EU-level on cancer screening and early detection are in place since 2003 
(2003/878/EC). The recommendations proposes population-based cervical, female breast and 
faecal occult blood for colorectal cancer screening programmes. The 2017 report by the 
Commission on the implementation of the recommendations found that substantial progress 
were  made in colorectal cancer (faecal occult blood) screening in the EU countries. Population-
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based screening programmes are implemented nationally or regionally in 20 Member States. 
Non population-based programmes are ongoing in 3 Member States. Immuno-chemical fecal 
occult blood test (iFOBT or FIT) are the most common screening test in the EU because of its 
higher sensitivity and logistic advantages. Endoscopy as a screening test is also being adopted 
in some Member States. Most of the countries with population-based approach to colorectal 
screening also have high levels of programme organization. 
 
 
V. Infectious agents 
 
The IARC Monographs programme classified 11 infectious agents, or groups of related agents, 
as carcinogenic: 

 one bacterium, Helicobacter pylori; 
 seven viruses: 13 carcinogenic subtypes of human papillomaviruses (HPVs), hepatitis 

B virus (HBV), hepatitis C virus (HCV), Epstein–Barr virus (EBV), Kaposi sarcoma-
associated herpesvirus (KSHV), human T-cell lymphotropic virus type 1 (HTLV-1), 
and HIV-1; and  

 three macroparasites: Schistosoma haematobium, Opisthorchis viverrini, and 
Clonorchis sinensis.  

 
V.1. Cancer burden 
 
It is estimated that globally, in 2018, about 13% of new cancer cases (2.2 million) were caused 
by infection. Four from these infectious agents were responsible for 90% of the new cases; 
these are HPV, H. pylori, HBV and HCV. Through vaccination or treatment, many of those 
four infections are preventable, curable, or can be kept other control. 
 
The proportion of cancer cases caused by infection varies significantly by geographical region 
and World Bank income group; in many high-income countries in Australasia, Europe, and 
North America, fewer than 5% of cancer cases are attributable to infections. 
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New cancer cases in 2018, attributable to infectious agents (global data) 

 
Source: IARC, Table 2.2.1, p. 62 

 
V.2. Human papilloma virus7 
 
V.2.1. Cancer burden due to HPV infection 
 
The global cancer burden due to HPV is 570 000, and the death toll is 120 000. Out of the more 
than 100 types of HPV, at least 14 types are classified as ‘high risk’ that can cause cervical 
cancer in women, and are also associated with other ano-genital cancers and head and neck 
cancers in both men and women. 
 
In Europe, cervical cancer is the second most common cancer that affect women in the 15-44 
age group; each year, there are around 33 000 new cases of cervical cancer diagnosed, and 15 
000 lives are lost. The primary cause of cervical cancer is a persistent infection of the genital 
tract caused by some highly carcinogenic types of Human Papilloma Virus. HPV 16 and HPV 
18 are the most common ‘high-risk’ types, causing about 70 %of all cases of cervical cancer.  
 
 
 

                                                
7 Website of the European Centre for Disease Prevention and Control, HPV section 
https://www.ecdc.europa.eu/en/human-papillomavirus 
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V.2.2. Prevention of HPV-associated cancers 
 
HPV-associated cancer risk can be reduced by safe sexual practices, male circumcision and a 
reduction or stop of tobacco use, which is an important co-factor in cervical cancer and head 
and neck cancers. Over the past 10-15 years, HPV vaccination programmes were successfully 
deployed in 80 countries. Unfortunately, low-income and lower-middle-income countries, 
where infection rate and cancer burden is the highest, cannot provide for a vaccination scheme. 
Therefore cervical screening programmes, in particular those that use HPV-based testing, 
continue to play an important role in the early detection of the infection or pre-cancerous 
lesions. 
 
V.2.3. HPV vaccination in the EU/EEA and the UK 
 
Three types of HPV vaccines were granted marketing authorisation in the EU, a bivalent, a 
quadrivalent and a nine-valent vaccine. All of the licensed vaccines provide protection against 
HPV types 16 and 18, and are shown to prevent more than 90% of precancerous lesions in the 
cervix. The nine-valent vaccine additionally prevents more than 90% of precancerous lesions 
associated with HPV 31, 33, 45, 52 and 58 types. HPV vaccines are given in a two-dose 
regimen over a six-month period for 9 to15 years’ old, and in three doses to individuals aged 
16 years or older.  
 
The ECDC vaccine guidance8 explains that immunising pre-adolescents provides greater 
benefit and protection, since HPV vaccination is more efficacious when given to subjects who 
have not been exposed to the virus yet, and the immunogenic response is stronger in pre-
adolescents than in adults. 
 
It also underlines that universal, gender-neutral vaccination strategy, though more costly and 
resource-demanding, would provide more resilient herd protection at lower levels of vaccine 
uptake. It would also halt the prevalence and circulation of the virus, and could more effectively 
protect all risk groups. If vaccination uptake is lower in specific population subgroups (in terms 
of geographical region, ethnicity, socioeconomic status and religion), it would be advisable to 
re-allocate resources to increasing uptake among these under-vaccinated groups.  
 
V.2.4. Cervical cancer screening in the EU 
 
Recommendations at EU-level on cancer screening and early detection are in place since 2003 
(2003/878/EC). The recommendations proposes population-based cervical, female breast and 
colorectal cancer screening programmes. The 2017 report by the Commission found 
considerable differences in the approach of Member States to the implementation of cervical 
cancer screening.  
 
Population-based cervical cancer screening programmes exist in 22 Member States either 
nationally or regionally. Following the European guidelines, most countries have stopped 
cervical screening prior to 25 years of age, and have raised the screening intervals to 3-5 years. 
Gradual introduction of the HPV test as the primary screening modality are offered within 

                                                
8 European Centre for Disease Prevention and Control. Guidance on HPV vaccination in EU countries: focus on 
boys, people living with HIV and 9-valent HPV vaccine introduction, 2020. Stockholm 
https://www.ecdc.europa.eu/sites/default/files/documents/Guidance-on-HPV-vaccination-in-EU-countries2020-
03-30.pdf 
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organized screening in six Member States. HPV-based programmes in general start at a later 
age, and the test is performed at 5 years interval (though the 3 years interval is retained for the 
women below 50 years of age in some countries).  
 
Organised screening programmes have some essential components such as written invitation 
to all eligible persons with pre-fixed appointments, linking the screening registry to the cancer 
registry, periodic audit of the incident cancer cases. Most Member States integrated these 
components into their programmes.  
 
V.3. Helicobacter pylori 
 
H. pylori is a highly adapted bacterium, which can survive and live in the acidic environment 
of the stomach. It causes chronic inflammation, which may slowly lead to fibrosis, atrophy, 
and ultimately cancer in a small proportion of infected individuals, usually after several 
decades. Infection often occurs during childhood, and without treatment, it lasts lifelong.  
 
In high-income countries, the prevalence of H. pylori infection has been declining together 
with the occurrence of the diseases it causes, and is now rare in children and young adults. But 
as gastric cancer tends to occur at an advanced age, given the global population growth and 
ageing, the total number of H. pylori-related gastric cancer cases is not expected to decrease 
for decades. 
 
Current treatment comprises of the combination of antimicrobial drugs and a protonpump 
inhibitor, and is used widely in symptomatic individuals. Mass treatment of ill patients also 
works as a means of cancer prevention. Vaccine would provide a cheaper and more effective 
way to reduce disease risk and the related cancer burden, but all of the vaccines currently under 
development are at an early stage, and there appears to be little, if any, investment from large 
pharmaceutical companies (without which progress is likely to be limited.) 
 
V.4. Hepatitis B virus 
 
V.4.1. Global HBV infection and cancer burden 
 
Globally, more than 260 million people are estimated to be chronic carriers of HBV, more than 
90% are even not aware of their status. In the EU, EEA and the UK, there are an estimated 4.7 
million cases of chronic hepatitis B. The infection disproportionately affects migrants, people 
in prison settings, men who have sex with men, people living with HIV, healthcare workers, 
haemodialysis patients, sexual partners and household contacts of HBsAg positive persons, 
people who inject drugs, sex workers and patients with chronic liver disease.  
 
Each year, 1-2% of those infected will progress to liver disease. In 2018, chronic HBV infection 
led to about 360 000 cases of hepatocellular carcinoma worldwide, which was 55% of all cases 
of hepatocellular carcinoma diagnosed that year. 
 
The virus transmits vertically (from mother to child), parenterally (via other routes than the 
digestive tract), or via sexual contact. Infection is now preventable, thanks to the vaccine that 
has been available since 1982, and large-scale vaccination programmes. Treatment, in the form 
of antiviral drugs is available for adults with a chronic infection and evidence of liver damage; 
and prevention of mother-to-child transmission can be improved by routine antenatal 
screening, antiviral drugs during pregnancy, and HBV vaccination of the baby at birth. 
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V.4.2. State of play in the EU/EEA and the UK 
 
In the EU/EEA and the UK, 27 out of 31 countries recommend universal childhood vaccination 
against HBV; 2017 data on vaccine coverage (available from 24 countries) show that seven 
countries have already reached the 2020 target of 95% coverage. 
Countries implement different strategies to prevent vertical transmission; those include 
universal vaccination of newborns, and antenatal screening combined with post-exposure 
prophylaxis. There are only five EU/EEA countries that provide universal birth dose of HBV 
vaccine; four (80%) of these countries have reached the 2020 target of 90% coverage. 
 
All EU/EEA countries and the UK have haemovigilance systems in place to test donations for, 
among others, HBV and HCV infections, and ensure the safety of the blood transfusion chain. 
The prevalence of HBV and HCV infections among first time blood donors is low, as is the 
number of transfusion-associated HBV and HCV infections reported by EU/EEA countries. 
 
People who inject drugs are overrepresented among HBV and HCV carriers due to the sharing 
of injecting equipment and drug paraphernalia. Data show a high prevalence of both infections, 
but especially HCV, and ongoing transmission in this group. Data on coverage of prevention 
programmes targeting people who inject drugs (syringe distribution) are lacking from half of 
the countries in the EU/EEA and the UK.9 
 
V.5. Hepatitis C virus 
 
Approximately 200 million people worldwide are infected with HCV. In the EU, EEA and the 
UK, there are an estimated 3.9 million cases of chronic hepatitis C.  Infection is the highest 
among people who inject drugs, people in prison settings, men who have sex with men, and 
people living with HIV.  
 
About 75–85% of the infections become chronic, and approximately half of the chronic carriers 
will die of liver disease without treatment. Chronic HCV infection led to about 160 000 new 
cancer cases worldwide in 2018, mostly of hepatocellular carcinoma but also of non-Hodgkin 
lymphoma. 
 
Transmission is mainly parenteral, although it can occur via sex and from mother to child 
(though this latter is rare). 
 
HCV is highly variable, with many different genotypes, which complicates vaccine 
development. Direct-acting antiviral agents were introduced in 2014, which cure now more 
than 90% of the treated patients. The downside is that the complexity of HCV testing and the 
high cost of treatment make the treatment currently unavailable to most of the people who 
would benefit, even in high-income countries. Prevention efforts are most critically needed for 
people who inject drugs, including in harm reduction settings and prisons. 
 
 
 
 
 
                                                
9 ECDC technical report: Prevention of hepatitis B and C in the EU/EEA and the UK, November 2020 
https://www.ecdc.europa.eu/sites/default/files/documents/hepatitis-B-and-C-prevention.pdf 
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VI. Sunlight and UV radiation 
 
Solar ultraviolet radiation has beneficial biological effects, such as enabling vitamin D 
synthesis, but its adverse effects include sunburn and the development of solar lentigines (“liver 
spots”), immunosuppression, and skin cancers. Ultraviolet radiation directly and indirectly 
induces DNA lesions, which cause mutations and trigger inflammation and 
immunosuppression, which then mediate tumour growth. 
 
People with certain conditions are at a higher risk of photocarcinogenesis, e.g. those living with 
the heritable disease xeroderma pigmentosum, which causes an extreme sensitivity to sunlight 
and a greatly increased risk of developing skin cancers at sunexposed areas. 
Immunosuppressants or some other kinds of medication are also associated with increased risk 
of skin cancer. 
 
Skin cancer incidence has a sharp rise over recent decades, particularly amongst fair-skinned 
populations. According to estimates for 2018, about 103 000 new cases of cutaneous melanoma 
and about 17 000 deaths from it occurred in Europe; in total, UV radiation is thought to account 
for around 3-4% of the European cancer burden.  
 
The most effective way to reduce skin cancer incidence is to avoid unnecessary exposure to 
sun and adopt personal preventive measures (like wearing protective clothing and hat, applying 
sunscreen, and using shade.) Avoiding tanning devices (sunbeds) and minimizing the time 
spent outdoors during the period when the intensity of sunlight is the strongest, also reduces 
the risk. The public should be aware that the strength of UV radiation does not correlate with 
the temperature. 
 
 
VII. National cancer control plans 
 
As health care, including cancer prevention and treatment, is essentially the competence of the 
Member States, it is also their responsibility to put together comprehensive cancer control 
plans. Named as programmes, plans or strategies, they include primary prevention (health 
promotion and environmental protection), secondary prevention (screening and early 
detection), integrated care and organization of services, and palliative care as main elements. 
They serve as a framework for the development of their policies on cancer control, with the 
ultimate goal of reducing cancer morbidity and mortality, and improving quality of life.  
 
A comprehensive analysis of the national cancer control plans concluded that all Member 
States are facing similar challenges in terms of the cancer burden and the need to formulate 
sustainable, effective and responsive policies for patients and citizens. However, national 
programmes are heterogeneous, and their mechanism depends on various contextual factors 
such as resource availability, health systems capacity, organization of services, geography, 
epidemiology and past experience in cancer policy. In the same way as there is an objective 
heterogeneity in cancer incidence, prevalence and mortality across the EU, there are differences 
in the approach to primary and secondary prevention programmes as well.  
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VIII. European Code against Cancer 
 
The European Code against Cancer informs people about actions they can take for themselves 
or their families to prevent the development of cancer, to reduce their risk of cancer. It consists 
of recommendations that most people can follow and integrate into their life without any 
special skills or advice.  
 
The first edition of the Code was published in 1987, and since then it is subject to continuous 
review and updates. The current, fourth edition, was prepared in 2012–2013 by cancer 
specialists, scientists, and other experts from the EU, in a project coordinated by the IARC, 
with financial support from the EU Health Programme. The recommendations were drafted in 
collaboration with experts in behavioural research and communication, aiming at clear and 
simple presentation, and taking into account the fact that the target population is the general 
public.  
 
 


