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The disease with a hundred faces 
Policy, awareness and survival

Cancer is a devastating disease that is a key 
public health concern and a tremendous 
burden on European societies. This group 
of diseases is the second leading cause of 
death in EU countries after cardiovascular 
diseases: in 2012 over 2.7 million new cases 
were diagnosed, causing 26% of all deaths1.

Cancer has for many years been a 
priority issue for public health policy in 
Europe. Over 30 years ago, the European 
Community made an initial step by 
launching the first ‘Europe Against Cancer’ 
programme. Since then, the EU has taken 
several actions to support its Member 
States in their efforts to protect the health 
of European citizens and to spread the 
message that 30 percent of cancer cases 
can be avoided by making healthy lifestyle 
choices.

In Europe, one third of cancer-related 
deaths are caused by obesity, an unhealthy 
diet, lack of physical activity, smoking and 
alcohol consumption. Avoiding these key 
risk factors can help reduce the chance 
of developing certain cancers. Early 
detection can also improve the probability 

of surviving cancer as in the early stages 
of the disease it is more likely to respond 
to medical treatment. Nonetheless, the 
diagnosis of cancer has had a huge impact 
on the lives of many people worldwide, 
including patients and their loved ones. 
Those effected are often overwhelmed 
by the many decisions that they and their 
families need to make in a fairly short 
period of time.

Cancer, the “Emperor of all Maladies”, 
is also a disease with a hundred different 
faces: It can be numerously varied, taking 
many more forms than all of the organs 
and parts of the body combined. There 
are over 100 forms of cancer, affecting 
the breast, skin, lungs, colon, prostate, and 
blood. The positive news is that modern 
treatments and earlier diagnosis rates 
mean that cancer is no longer a death 
sentence, and more patients are surviving 
cancer than ever before. In the last decade, 
medical breakthroughs in cancer research 
have led to major advances in treatment 
and increased patient survival worldwide, in 
part due to continued research investment 
into innovative cancer therapies. In order 
for these medical advancements to benefit 
patients, however, it is vital that these 
innovations are integrated into patient 
care in a timely and efficient manner.

1 OCED, Health at a Glance: Europe 2016. 23 November 2016
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Revolutionary Advancements  
in cancer therapy

Cancer is a generic term for a large group of 
diseases and in biological terms, it leads to 
abnormal and rapid growth of cells beyond 
their usual boundaries. If detected early 
and treated, cancer cells are less likely to 
metastasize and spread through the body 
to form secondary tumours. Metastases 
are a major cause of death from cancer, 
and clinical detection of cancer at this 
point is usually late-stage. Effective 
treatment options may or may not be 
available and subsequent mid- to long-
term survival is less likely.

While there are many different types 
of cancers, increasingly there are also 
many ways to diagnose cancer. The most 
common diagnostic methods include 
biopsy, endoscopy or blood tests. As 
medical researchers learn ever more 
about the disease, new diagnostic tools are 
developed and existing methods improved. 

Since the first draft of the human genome 
sequence was published in 2001 the cost 
and availability of genome sequencing 
has dropped significantly. Remarkable 
advances in the understanding of the field 
of cancer genomics are being realized via 
next-generation sequencing technology 
and by increasing access to tumour 
genome testing. The result is an ongoing 
revolution in our understanding of cancer. 
Alongside this newfound understanding 
of the biology of cancer has been a wave 
of new oncology drug approvals. The 
knowledge of which genes mutated in 
cancer cells, as well as the pathways related 
to these mutations, has led to a rapidly 
shifting competitive landscape for biotech 
and pharma companies, although much 
is still to be learned about this complex 
disease.

4

The knowledge of which  
genes mutated in cancer cells, 
as well as the pathways related 
to these mutations, has led to 
a rapidly shifting competitive 

landscape for biotech and 
pharma companies.



Improving healthcare  
through genomics 
Prediction, planning, 
prevention & treatment

Researchers and clinicians worldwide have 
unparalleled access to vast amounts of 
genomic information at never-before-
seen levels, including that related to various 
cancers. The increasing quantities of 
DNA, RNA and protein-based evidence 
increasingly supports an understanding 
that cancer is actually a disease of the 
genome and has a multitude of genetically-
distinct subtypes, rather than a disease 
specific to a certain organ or site in the 
body. This shift in thinking is influencing 
approaches to patient assessment, 
prevention and treatment. Genetic analysis 
software offers sophisticated algorithms 
that can identify patterns in the data 
from many patients as well as individuals 
to pinpoint potential contributors of 
disease. This type of analysis can be 
greatly enhanced with the addition of 
detailed clinical data (phenotype) including 
clinical symptoms experienced by 
patients. Genomic data is bringing about 
a greater understanding of the molecular 
mechanisms behind how cancers start, 
grow and spread, as well as tumours’ 
genetic “signature” and the therapies that 
are most likely to be effective in combating 
them. In fact, national programmes such 
as Genomics England’s 100,000 Genomes 

Project and the US NIH’s Cancer Genome 
Atlas have dedicated large amounts of 
public funding towards the genetic study  
of cancer at the population scale.

Despite sitting at the forefront of 
“Generation Genome,” the recent 
explosion in the amount of data available 
has actually outpaced the evolution of 
the computational analysis programmes 
that are used to understand the data. 
Companion diagnostics (CD) are in 
contrast more specific and determine 
if and when a particular therapy will 
be effective, and have progressed 
substantially alongside existing and 
novel therapies. CD are often focused 
on particular mutations or regions of the 
genome that are linked to specific cancer 
subtypes, including cancer-causing 
somatic mutations (see below). Recent 
commercially-available tests can even 
show whether adjuvant treatment will be 
effective, in addition to tumour removal 
only (surgery). In this way companion 
diagnostics are starting to make a 
substantial impact on patients’ survival  
and quality of life.
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Inherited vs. non-inherited  
cancers 

Whole genome analysis looks at the entire 
genome of an individual and looks for 
patterns to search for inherited DNA and/
or genes contributing to disease, including 
rare inherited diseases and inherited forms 
of cancer. One example involves the breast 
cancer-linked genes BRCA1 and BRCA2. 
Those individuals inheriting a mutated 
version of the genes can have up to an 80% 
risk of developing breast cancer in addition 
to a higher risk of ovarian cancer 2. As a 
result, many women with inherited BRCA1 
and BRCA2 mutations are now seeking 
breast removal surgery as a preventative 
strategy. Therefore, early action and 
prevention strategies can be considered 
and executed provided genetic testing is 
carried out at an early stage.

In contrast to inherited cancers, many 
forms of the disease, are caused 
by “somatic” mutations, which are 
spontaneous genetic changes to all cells 
of the body other than germ line cells 
(sperm and eggs), and therefore cannot 
be inherited by the affected individual’s 
children. In such situations, previously 
healthy cells grow out of control, causing 
local and sometimes systemic disease. 
In the case of somatic mutation-related 
cancers, prediction and prevention might 
not be possible through genomic analysis, 
although environmental and lifestyle-
related risk factors might be used to predict 
an increased risk of certain cancers (e.g. 
smoking and lung cancer, HPV infection 
and cervical cancer). In these cases, 
genetic analysis of the cancerous tissues 
can be used to diagnose and recommend 
specific treatments that have a higher 
chance of success.

2 “Genetics”. Breastcancer.org. 2012-09-17. Retrieved 16th August 2017
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What are targeted cancer  
therapies and how are  
they an improvement 
on previous therapies?

Treatment of cancer varies, including 
established treatments like chemotherapy, 
radiation and/or surgery, which can be 
accompanied by innovative new options 
such as targeted or immune-oncology 
therapies.

Next-generation sequencing and other 
molecular tests are supporting the 
accelerated discovery and approval of 
a growing number of effective targeted 
cancer therapies, also called “molecular-
targeted therapies”, based on the different 
molecular characteristics of tumours. 
These prescribed drugs can target specific 
molecular changes that are unique to a 
particular cancer. In fact, recent advances 
have made it possible to analyse and 
tailor treatments to an individual patient’s 
tumour. In contrast, chemotherapeutic 
drugs are designed to act on all rapidly 
dividing normal and cancerous cells. While 
standard chemotherapies agents are 
cytotoxic, meaning they kill tumour cells, 
targeted therapies are often cytostatic, 
meaning that they target and interact 
with tumour cells to stop them from 
proliferating. A primary goal of targeted 
therapies is to fight cancer cells with more 
precision and potentially fewer side effects 
than traditional chemotherapies. 

An example of a successful targeting 
therapy is imatinib (Gleevec), which targets 
a protein linked to chronic myelogenous 
leukaemia (CML). The treatment has 
almost doubled the five-year survival 
rate and is also on the World Health 
Organization’s List of Essential Medicines3.
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3 “WHO Model List of Essential Medicines (19th List)” (PDF). World Health Organization. April 2015



Immuno-oncology 
How the immune system  
is revolutionising oncology

Immuno-oncology (IO) is an innovative 
area of research focusing on the body’s 
own immune system to fight cancer, 
although the concept can actually be 
traced back to the 18th century, when the 
possibility of using the body’s immune 
response to help fight diseases began 
to be explored. Today, hundreds of 
immuno-oncology trials are underway. In 
brief, our immune systems are normally 
activated when they come across a foreign 
substance in the body, such as viruses 
or parasites. Once detected, the body’s 
immune response reacts and eliminates 
its damaged cells. Similarly, with the 
administration of particular therapies, 
the immune system can be triggered to 
specifically destruct tumours. The difficulty 
with this approach is that cancer cells often 
find ways to disguise themselves as normal 
cells, making them unrecognizable to the 
immune system. Cancer cells also often 
mutate over time, changing their identities 
and in this way evading the body’s immune 
response. 

IO therapies, which can take the form of 
antibodies or specially-activated immune 
or stem cells (“cell therapy”), aim to 
enable the immune system to selectively 
recognise and attack cancer cells where 
they might otherwise grow uncontrollably 
and avoid detection. Once able to 
recognise and act on these cells, the 
effects of certain IO therapies can last for 
a considerably longer time than normal 
chemotherapies due to the immune 
system’s long-term memory. 

In fact, a successful immunotherapy 
can “activate” a population of peripheral 
“memory” immune cells, to continually 
adapt to the cancer over time and 
provide a durable, long-term response. 
IO therefore offers the hope of long-term, 
quality survival for the very first time to 
many patients. Although many cancers 
targeted by IO are blood cancers at this 
time, several promising candidates for solid 
tumours are in development and at the 
clinical trials stage. 
 
 
 
 
 
One example of an effective 
immunotherapy antibody treatment 
developed for certain types of blood 
cancers is called rituximab (Rituxan/
MabThera®). It targets a protein found in 
particular immune cells in the body. When 
administered to patients, this antibody 
triggers the immune system to find and 
destroy tumour cells. In terms of the 
breakthroughs being made in cell and gene 
therapy, the first US FDA approval was 
granted to Novartis on 30th August 2017 
for a novel treatment using patients’ T-cells 
to effectively fight a type of blood cancer 
that most commonly affects children 
(tisagenlecleucel/Kymriah™). This therapy 
might become the new standard of care 
for this particular disease. An application to 
the European Medicines Agency (EMA) is 
also currently under consideration.
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Role of Big Data

The development of next generation 
sequencing led to a comprehensive 
characterization of a large number 
of different types of tumours. This 
technological revolution has generated 
a vast amount of data, which has led to 
substantial challenges for the biomedical 
community, such as efficient data 
storage, access, processing and mining. 
If effectively managed, this challenge 
could represent a significant opportunity 
for the European Commission in terms 
of considering the digitalisation of 
healthcare systems, so-called “eHealth”, 
where the secure use of health-related 
data will make health systems sustainable 
in the longer term by helping offer 
improved services while contributing to 
medical and clinical research. 

In this context, it is worth mentioning 
that the running Estonian Presidency 
of the Council of the EU has recently 
launched a debate to create the necessary 
preconditions for the wider use and cross-
border movement of health data for the 
purposes of treatment, research and 
innovation as well as to promote data-
based innovation in healthcare. However, it 
is important to keep in mind that such data 
is only useful if health systems are able to 
access, filter and analyse it in an effective 
and consistent manner. Infrastructure 
needs to be in place and resources 
mobilised in order to gather and use data 
in an effective and secure way. To discuss 
this further on the EU stage an upcoming 
e-health conference, “Health in the Digital 
Society, Digital Society for Health”, to be 
hosted by the Estonian Presidency from 
16–18 October 2017, will investigate digital 
infrastructures and the use of data4.
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4 https://www.eesistumine.ee/en/news/high-level-e-health-conference-investigate-digital-solutions
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Rising hope, and surging costs

The rising costs of cancer treatment are 
a relevant concern, and over the past two 
decades the United States and Europe 
have experienced a dramatic rise in 
cancer-related healthcare costs. In fact, 
eight out of the top ten most expensive 
drugs that are currently available are 
cancer drugs. Innovations in cancer 
care have led to dramatic advances in 
treatments that have helped save or 
extend patients’ lives and improve their 
quality of life, but with corresponding higher 
price tags. The ever-rising cost barrier can 
therefore not be underestimated, although 
it may be possible to tackle the financial 
burden of cancer treatment through the 
use of biosimilars. Biosimilars are biological 
therapies that are almost an identical 
copy of an original reference product 
whose patent has expired. Their clinical 
effects are equivalent to those of the 
originator molecule. Although biosimilars 
have been around for a decade, more 
complex molecules, such as monoclonal 
antibodies (like those used in IO), have only 
been reconstructed and produced more 
recently. The development of biosimilars 
is expected to increase significantly as 
some of the most popular biologic drugs 
in oncology lose their protective patents 
within the coming years.

A recent example of a biosimilar for cancer 
treatment is Truxima, the biosimilar of 

rituximab. In February 2017, the European 
Medical Agency authorised Truxima for 
clinical use; it was the first biosimilar for 
the treatment of cancer. In line with all 
biosimilar drugs, Truxima is expected to be 
less expensive than the branded version of 
rituximab, MabThera. With further patents 
about to expire by 2020, biosimilars of 
renowned blockbuster oncology drugs 
are set to capture a significant share of 
the market in future. In this regard there 
is a need for a renewed dialogue on how 
to boost research on innovative and 
accessible treatments.

EU institutions are concerned about the 
considerable variance in drug access for 
cancer patients among Member States. 
Under the lead of the Dutch Presidency, the 
Council of the EU has already underlined 
the importance of the timely availability 
of generics and biosimilars, in order to 
facilitate patients’ access to medicines and 
therapies and to improve the sustainability 
of national health systems. The Council 
has invited the national authorities to 
ensure timely and affordable access of 
patients to innovative medicinal products 
and to consider voluntary cooperation 
between relevant authorities and payers. 
This cooperation should be fostered 
within groups of Member States that share 
common interests in relation to pricing and 
reimbursement of medicinal products, 
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with the aim of boosting higher affordability 
and improved access to products such as 
advanced cancer therapies5 .

The European Parliament has not failed 
to echo the Council on the importance 
of research and biosimilar medicines. In 
a recent report, the European Parliament 
stressed that biosimilars enable increased 
competition, reduce prices and foster 
the sustainability of healthcare systems, 
such that their market entry should not 
be delayed any further6. As it was stated 
by Soledad Cabezón Ruiz, the rapporteur 
of the abovementioned report, “we have 
to review the pharmaceutical system 
to address the shortages of essential 
medicines, to move from profit-oriented 
to patient-driven research, to improve 
transparency of research data and costs 
and look into the potential of generics”7.
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5 Council conclusions on strengthening the balance in the pharmaceutical  
 systems in the EU and its Member States, Press Release 350/16, 17 June 2016. 

6 European Parliament Report on EU options for improving access to medicines,  
 2016/2057(INI), 14 February 2017.

7 http://www.socialistsanddemocrats.eu/newsroom/sds-lead-call-better-access 
 medicines-all-europeans

http://www.socialistsanddemocrats.eu/newsroom/sds-lead-call-better-accessmedicines-all-europeans
http://www.socialistsanddemocrats.eu/newsroom/sds-lead-call-better-accessmedicines-all-europeans


Conclusion & outlook

As we further understand additional 
environmental and lifestyle factors that 
contribute to the onset of cancer, it is 
important for wider society to consider how 
a significant impact can be made through 
prevention approaches: These include 
tackling the elevated pollution levels found 
in cities, and better understanding illnesses 
as chronic inflammation and infection in 
terms of effective and rapid treatment 
pathways and options. Promoting and 
supporting healthy lifestyle choices by 
the public, including reduced alcohol 
use, exercise, a balanced diet and routine 
screening for those at risk of certain 
cancers can further help to ensure that 
prevention is a key focus in future.

The EU has worked to develop improved 
patient-oriented strategies for combating 
cancer by strongly backing prevention 
measures and promoting cancer screening 
programmes as the most important cost-
effective interventions. In 2003, the EU 
Health Ministers unanimously adopted 
a set of recommendations on cancer 
screening which spelled the fundamental 
principles of the best practices in cancer 
screening and opened the path to further 
actions9. In parallel, in order to support 
better treatment with minimal side 

effects and better prevention, the funding 
programme Horizon 2020 has so far 
funded 272 projects for € 415 million10.

In addition to improved screening and 
accelerated access to safe and effective 
cancer medicines in the EU, as biosimilars 
become more prevalent on the market, 
as associated originator patents go out of 
date, other new and extremely effective 
cancer therapies can be expected to 
further extend patient survival or cure 
cancer altogether. At the same time, cell 
and gene therapies are poised to provide 
a promising solution to an age-old disease 
that even a decade ago was a death 
sentence for many of its victims. Having 
supportive frameworks in place at the 
national and/or EU level is essential for the 
integration of these therapies into routine 
cancer care.

Worldwide, access and supply to such 
expensive medicines is a significant issue, 
despite the fact that many countries are at 
the forefront of basic and clinical research 
into these therapies. Lack of government 
reimbursement, health insurance coverage, 
insufficient services and infrastructure 
continue to act as barriers to access to 
treatment, and not only in low-income 
countries. Significant financial need, as well 
as the need for distant travel for certain 
therapies, currently prevent a multitude 
of cancer patients from accessing the 
life-extending and/or life-saving oncology 
medicines they require. 

9 Council Recommendation of 2 December 2003 on cancer screening (2003/878/EC)

10 https://ec.europa.eu/research/health/index.cfm?pg=area&areaname=cancer 
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Supporting initiatives that promote the 
development of sustainable large-scale, 
cost-effective therapies is essential to 
solving this issue, including humanitarian 
and patient assistance programs and 
improved access by local companies and 
their distributors to inexpensive and rapid 
biotherapeutic and cell manufacturing 
facilities and technology11. 

This is where ground-breaking and leading 
health industries have a role to play: 
Private sector should take the chance 
to respond to these unmet needs by 
fostering assistance programs aiming to 
pay for the treatment in those countries 
that have minimal reimbursement 
capabilities. Of course, these initiatives 
must strictly follow the WHO guidelines for 
drugs donations in order to ensure broad 
and equitable distribution of lifesaving 
therapies to patients in need, as well as 
to avoid abuses and illegal selling. Such 
programs have the potential to increase 
the availability and access of therapies 
for cancer patients being treated within 
government-funded national health 
services, where patients who cannot afford 
private healthcare are entirely dependent 
on public services. 

This is only one of the facets of the public-
private alliance needed to get even close to 
achieving the universal health coverage. An 
increased collaboration between private 
and public sectors is likely to benefit 
patients in need: it is acknowledged that 
public sector’s efforts to provide social 
protection can be well-complemented 
by the private sector, which can offer 
cost-effective solutions to address 
governments’ financial constraints. 

Innovations in promoting basic access 
to oncology treatments on a global scale, 
in addition to novel scientific and clinical 
developments by both private and public 
sectors, is therefore the most likely route to 
society’s ultimate goal – curing humankind 
of a previously incurable disease. Big 
Data and its integrated, internationalised 
management (like the multi-company 
project CODE, project recently announced 
at ESMO12) must and will provide the 
necessary infrastructure of information 
that is needed to unleash the potentials 
of new drugs as well as the power of 
evidence which can be found among 
thousands of medical professionals.

11 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/640696/life-sciences-industrial-strategy.pdf 

12 http://www.code-cancer.com/
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