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O ncology is facing a crisis of affordability that is not sustainable. The economic burden of cancer is growing, as a result of the 
rising cancer incidence and increased survival, alongside growing investment in disease prevention, diagnosis and treatment.  
The prices of new cancer drugs continue to increase, placing growing pressure on many healthcare systems. The aim of this article 

is to explore the reasons why the cost of cancer care is increasing, and why this increase may become unsustainable unless changes are 
made. There are only limited options for future health spending. Finding ways to improve the allocation of existing resources to achieve the 
best outcomes for patients will be key to achieving sustainability, whilst safeguarding the continued development of new, effective cancer 
treatments. Currently, too many cancer drugs are approved without robust evidence of value, and spending more on treatments does not 
necessarily translate to improvements in health. For all new drugs, in addition to efficacy and safety, there should be a focus on value, with 
measured outcomes and pricing that ensures these drugs are affordable. Fundamental changes to healthcare systems and industry are 
needed to sustain cancer care and allow continued access to effective and safe treatments for all patients.
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Innovation in healthcare is highly beneficial from a patient perspective; 

however, the introduction of new drugs, often at high cost, is placing 

increasing pressure on many healthcare systems.1 As a result, these 

systems are facing a growing crisis of affordability, both globally and 

locally, which is unsustainable. Oncology is the area of greatest concern. 

In Europe alone, cancer is a major cause of morbidity and mortality.2  

In 2013, cancer represented 17% of the total burden of disease in Europe 

(as measured in disability adjusted life years [DALYs]),3 and caused 

the equivalent of 25 million years of healthy life lost due to ill-health, 

disability and death.4 According to the latest GLOBOCAN data, the 

estimated cancer incidence in Europe in 2012 was 3.4 million cases,2,5 

representing a 31% increase compared with 19952 and this trend is 

expected to continue. 

Cancer care consumes up to 30% of total hospital expenditure across 

Europe,6 and spending on cancer treatment has risen faster than 

spending in many other areas of healthcare, with costs continuing to 

rise considerably.7,8 However, despite this, the share of healthcare 

expenditure allocated to cancer remains significantly lower than the 

share of the cancer disease burden (Figure 1).3

The increasing economic burden of cancer is closely linked to rising 

cancer incidence, and increased survival, alongside growing investment 

in disease prevention, diagnosis and treatment.2 It is estimated that 

new, cancer drugs have accounted for 50–60% of the increase in 

cancer survival rates since 1975,9 but at an increasing cost. In Europe, 

total cancer drug sales more than doubled between 2005 and 2014, 

increasing from €8.0 billion to €19.8 billion.2 These rising costs are due 

to the rising prices of newly approved drugs, the growing number of 

patients requiring treatment, and increased survival rates leading to 

higher cumulative treatment costs over a patient’s lifetime.2,10 

In some countries, this increasing economic burden is placing physicians 

under significant pressure to balance the cost of cancer care with each 

testing and/or prescribing decision, which can lead to patients being 
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denied access to effective treatments, or the use of treatments with 

limited cost-effectiveness. For example, in Brazil, trastuzumab is not 

generally available in public settings for the treatment of metastatic 

disease. It is estimated that of 2,008 women diagnosed with advanced 

HER2-positive breast cancer in 2016, only 808 will be alive by 2018 if they 

receive only chemotherapy (the treatment offered by the public health 

system), while 1,408 women will be alive if they receive chemotherapy 

plus trastuzumab.11

As a result of these growing economic pressures, healthcare decision-

makers are struggling to manage their funds and, at the same time, 

provide optimal treatment for individual patients.12 All patients have a 

right to receive the best care possible and if healthcare expenditure is 

insufficient or not sustained, this may impact significantly on the quality 

of all aspects of care, leading to a poorer patient prognosis. However, it 

should not be the sole responsibility of the payer, hospital pharmacist or 

physician to make economic decisions regarding cancer treatment; team 

collaboration is needed to perform a comprehensive assessment of the 

key factors and ensure that essential parameters are met. 

A team of experts in medical oncology, hospital pharmacy and health 

economics from across Europe have come together to collate the 

current evidence on the sustainability of cancer care and the possible 

consequences if we reach the ceiling (i.e., limit) of sustainability within 

Europe. This information is presented in a series of reviews, in a way 

that is easily understandable and relevant to the general oncologist.  

In this first paper, we will address: (1) the reasons why costs are increasing, 

and (2) why this may be unsustainable unless changes are made,  

while the second paper considers what could happen if changes are not 

made and we reach the ceiling of sustainability.13

 

The cost of cancer drugs is a key component of 
rising healthcare costs
The cost of cancer care in Europe rose from €35.7 billion in 1995 to €83.2 

billion in 2014, and this increase is predicted to continue.14 These rising 

costs are driven by several factors, including the increasing incidence of 

cancer, resulting from a growing and ageing global population; a greater 

number of patients receiving treatment; the recent introduction of a large 

number of new, high-cost treatments; lengthening treatment durations; 

and the high cost of end-of-life care.15–18 

Over the past 10 years, the number of oncology drugs in development 

has expanded by over 60%.16 This number includes 70 new oncology 

treatments for over 20 different tumour types launched over the past 

5 years.16 The late-phase oncology pipeline currently comprises 270 

biological agents, including 16 gene therapies, 86 new monoclonal 

antibodies and 15 biosimilars of existing monoclonal antibodies,16 and 

it is estimated that by 2020 there could potentially be over 100 new 

cancer drugs. The introduction of these new treatments could have a 

substantial cost impact (Table 1),19–21 and it is perhaps unsurprising that 

many healthcare systems are struggling to adapt to this rapid, complex 

and increasingly costly evolution of the oncology landscape.2,16 

 

Why is the cost of cancer drugs so high? 
Cancer treatments that are new to the market are usually priced more 

highly compared with established therapies.22 The pricing of new drugs 

often seems to follow a formula, starting with the price of the most 

recent similar drug on the market and then placing a premium of  

10–20% above this figure for the new drug.23 It has also been suggested 

that “what the market will bear” may be a central pricing consideration 

for pharmaceutical companies, with prices remaining high even when 

there is the potential for greater competition due to an increasing 

number of agents available.24

The cost of bringing a new cancer drug to market is reportedly 

between $1 billion and $2.6 billion,23,25 which includes the cost of clinical 

development of the new successful drug plus all other drugs that failed 

during development, together with the cost of conducting the trials needed 

to gain approval and other ancillary expenses.23 However, this figure 

is widely debated and may be an overinflated estimate from industry-

supported economists, based on potentially flawed methodology. Some 

independent experts put the figure as low as $60–90 million and argue 

that public money is the major source of funding for R&D.23,26 In support 

of this, evidence shows that public spending accounted for 57% of basic 

research in the United States in 2008.27 

Several studies have demonstrated a weak correlation between the price 

of a drug and its benefit for the individual patient in terms of prolonged 

survival, degree of tumour shrinkage, or improved quality of life (QoL).23,28,29 

However, the nature of the disease and the seriousness of a diagnosis of 

cancer also means that physicians and patients are often willing to pay 

Figure 1: Total spend relative to disease burden by disease3 

Data from 2013; average of 27 European countries. DALY = disability adjusted life year. 
Reproduced with permission from Cole et al., 2016.3

Table 1: 2019–2022 sales forecast for a selection of 
anticipated blockbuster oncology drugs, approved by the 
FDA in 2014–2016*19–21

Drug Estimated annual sales in US$ billions in 
US and EU5 (5 largest EU markets)**

FDA-approved 201419 Estimated annual sales 2019 (billion $)

Nivolumab 5.3

Pembrolizumab 3.3

Ramucirumab 1.3

Siltuximab 1.1

Idelalisib 1.1

FDA-approved 201520 Estimated annual sales 2020 (billion $)

Palbociclib 4.8

Daratumumab 1.8

Elotuzumab 1.4

Isaxomib 1.2

Lenvatinib 1.1

Osimertinib 1.1

FDA-approved 201621 Estimated annual sales 2022 (billion $)

Atezolizumab 4.2

Venetoclax 2.6

*Compiled by Thomson Reuters Cortellis Database; **industry forecast which 
could be affected by variation in sales across regions. FDA = The US Food and Drug 
Administration. 
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a high price for treatments, even those associated with only marginal 

improvements in outcome.30 Recent research suggests that market 

exclusivity for most approved tyrosine kinase inhibitors is more than a 

decade, averaging around 14−15 years. It could be argued that this is 

more than adequate time for pharmaceutical companies to recoup their 

investment costs and also make a fair profit, even allowing for the fact 

that not all of these compounds may be used for the full period of their 

market exclusivity, due to the approval of newer, more effective agents.31

The current system of funding R&D clearly creates incentives to invest, 

and has been successful in bringing new, innovative cancer drugs to 

market. However, access to these drugs may be limited when a monopoly 

is granted (e.g., during the period of market exclusivity). If R&D costs did 

not have to be recouped through high prices, drugs would be free of 

market exclusivity and could be made more widely available and priced 

more affordably.32 R&D priorities should be driven by health needs rather 

than commercial potential, and governments need to develop new 

approaches to fund R&D that will increase access to new drugs and 

improve their cost-effectiveness and affordability. This should include the 

implementation of policies that unlink R&D costs from product prices, and 

the development of new ways of sharing the cost burden of innovation.32–34 

In 2012, the WHO Consultative Expert Working Group on Research and 

Development proposed that all countries should commit to spend at 

least 0.01% of gross domestic product (GDP) on government-funded 

R&D, but these targets are generally not being met by either developed 

or developing nations.35 At the Seventieth World Health Assembly in 

2017, a draft resolution proposed by 12 countries, including France and 

The Netherlands, recommended that a comprehensive technical report 

be prepared that examines pricing approaches and their impact on the 

availability and affordability of cancer medicines, including incentives for 

investment in R&D in cancer and innovation, and financing gaps in R&D.36 

Generic drugs are widely used in oncology; however, the prices of 

many of these drugs are high compared with those for non-malignant 

diseases.30 Furthermore, manipulation of generic drug prices has led to 

unwarranted price rises of some unbranded generic cancer drugs. For 

example, in 2013, the price of one pack of a generic busulfan, used to 

treat leukaemia, rose from £5.20 to £65.22 in England and Wales.37

Over the past decade, the number of orphan drug designations has 

roughly doubled, with a simultaneous increase in those that target 

biomarker-defined subsets of common diseases, most notably in 

oncology.38,39 Between 2009 and 2015, a total of 89 cancer drugs were 

approved for various indications, of which 39 (44%) received orphan 

designation. Of these, 11 (28%, or 12% of all newly approved cancer 

drugs) were for biomarker-derived disease subsets. For example, while 

non-small cell lung cancer (NSCLC) was once divided into squamous 

cell carcinoma and adenocarcinoma, it is now considered to be a 

heterogeneous disease. About 5% of NSCLCs have a rearrangement 

in the ALK gene, and three targeted therapies (crizotinib, ceritinib and 

alectinib) have been approved for treatment, with designated orphan 

drug status. Whether orphan drug status is associated with higher drug 

prices is a matter of debate. A recent study showed that the prices of 

cancer drugs did not differ substantially irrespective of whether the drug 

targeted a rare disease or a more common form of cancer. This suggests 

that there is no pricing premium for small patient populations but also no 

discount to reflect the smaller trials and generally shorter development 

times that are characteristic of drugs with orphan designation.39

Governments currently employ various approaches for ensuring the 

affordability of essential medicines.40 However, while cancer drugs are 

usually expensive,41 prices can also vary widely between countries.42  

A comparison of publicly available costs of cancer drugs across 18 high-

income countries including Europe, Australia and New Zealand found a 

variation of between 28% and 388% in the cost difference between the 

highest- and the lowest-priced country.42

 

In Europe, various reimbursement schemes are used by payers to 

increase patient access to new drugs, and these can be classified into 

financial-based schemes and performance/outcome-based schemes.43 

Financial-based schemes include ‘price per volume’, which aims to 

control financial expenditure via refunds from the pharmaceutical 

company in cases of overbudget, and ‘patient access schemes’, which 

may involve pharmaceutical companies providing drugs either for free or 

at a discount, for an agreed period, to enhance the value of new drugs 

and increase the likelihood of funding or reimbursement. Performance-

based schemes between pharmaceutical manufacturers and payers 

are those in which the price, level, or nature of reimbursement are 

linked to measures of endpoints related to survival or QoL, and the 

future performance of the product in either the clinical trial or real-

world setting. These schemes often arise when a manufacturer has a 

high level of confidence in their product and is willing to accept a lower 

reimbursement level if it underperforms, and may be particularly relevant 

in markets where products are in close competition.44 However, there 

are concerns that such approaches may lead to limited transparency, 

because the agreed prices and the nature of these schemes are not 

usually disclosed to the public. As a result, policy makers risk overpaying 

when setting prices through external price referencing (i.e., official 

undiscounted prices).42 

The development of new and effective 
medicines must continue
Given the continuing rise in treatments costs and increasing financial 

pressures on our healthcare systems coupled with the growing 

prevalence of cancer, finding ways to improve the appropriate allocation 

of existing resources to achieve the best possible outcomes for patients 

will be key to achieving sustainability.8

 

We may not be able to afford innovation in medical treatment in the 

future without new solutions.41 Nonetheless, there must remain a 

focus on developing new, effective medicines, given the magnitude 

of their potential benefit. New, targeted precision therapies have had 

a substantial impact on overall survival in some, but not all, tumour 

types (e.g., cancers defined by carcinogen-induced genomic chaos, 

such as ultraviolet-induced melanoma or tobacco-induced lung cancer, 

which are driven by a multitude of competing molecular pathways).45 

For example, in gastrointestinal stromal tumours, the tyrosine kinase 

inhibitor, imatinib, is associated with an overall survival of almost 5 

years compared with just 12–18 months with chemotherapy (Table 2).46 

However, with the introduction of these cancer treatments, prices and 

costs have risen sharply. This can present hurdles for access, meaning 

that patients in some countries are being denied the opportunity for the 

best treatment.

Policy guidelines all agree that cancer care should focus on improving 

survival and QoL. However, spending more on cancer drugs does not 

necessarily translate to improvements in health.1,47 Evidence shows that 

the relationship between a particular nation’s spend on  cancer care and 

outcomes is weak. For example, in some European countries, the cost 

of colorectal cancer varies almost 20-fold, with no clear evidence of a 

survival benefit (Figure 2),48 while others report highly variable outcomes 

for the same per-patient spend.49
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High drug costs should only be considered 
acceptable if improved patient outcomes 
can be demonstrated 
Currently, too many cancer drugs are being approved for use without 

robust evidence of added value,50 and clearer Health Technology 

Assessment (HTA)-based guidance is needed. For example, in 2015, 

several drugs were approved to treat various malignancies, despite 

an unfavourable harm-benefit balance. These included drugs that 

inhibit angiogenesis and tumour growth, such as cabozantinib for the 

treatment of medullary thyroid cancer.51 There is currently no regulatory 

requirement to demonstrate a minimum or reasonable magnitude of 

benefit. Drugs are approved based on evidence of clinical benefit 

and safety, with no clear threshold for magnitude of benefit to justify 

their approval or cost. With a large enough sample size, a statistically 

significant increase in overall survival can be demonstrated, even if this 

correlates with an increased survival of only a few days or weeks. Drugs 

can also be approved based on surrogate endpoints, with no evidence 

that patients will benefit from improved QoL or survival. 

A simple method has been developed for screening and scoring cost 

versus survival for cancer drugs used as first-line treatment for metastatic 

breast cancer and NSCLC. This approach assigns a percentage score that 

corresponds to cost per survival per day adjusted for efficacy, safety 

and QoL.52 Using a modification of this method adapted to the Italian 

economic situation, an assessment of six recently approved cancer 

drugs showed that the pricing of most of these medications was not 

appropriate, compared to their therapeutic value. None of the drugs 

evaluated (abiraterone, afatinib, aflibercept, bevacizumab, dabrafenib, 

and ipilimumab) achieved a final score of 75 (corresponding to adequate 

pricing), with afatinib achieving the highest score of 55 points.29

The absolute cost to society will become increasingly unaffordable if 

every drug with statistically significant, but clinically unimportant, benefit 

is approved and will be prescribed/reimbursed.30 For all new medicines, 

in addition to efficacy and safety, there should be a focus on value, with 

measured outcomes.

Achieving greater value in cancer care
Achieving high value for patients should be the overarching goal of 

healthcare delivery and value, defined as outcome relative to cost,53 

is now a key topic in any debate regarding cancer care.54 Measuring 

value in cancer is challenging, and should take into account multiple 

variables, including the natural history of the cancer type and patient 

factors. Traditionally, quality adjusted life years (QALYs) and incremental 

cost-effectiveness ratios (ICERs) have served as surrogate markers 

for value, although this approach fails to incorporate the viewpoints 

of all key stakeholders (i.e., patients, payers, providers, the public and 

policymakers).55 The European Society of Medical Oncology (ESMO) 

and American Society of Clinical Oncology (ASCO) have developed 

tools to evaluate the clinical utility of oncology drugs and assess their 

relative value56,57 (discussed further in the second paper in this series13). 

The ESMO Magnitude of Clinical Benefit Scale (ESMO-MCBS) is a well-

validated tool to stratify the magnitude of clinical benefit for new cancer 

treatments, and can be applied to all solid tumours.56 The ASCO Value of 

Cancer Care Task Force has provided a list of recommended targets for 

meaningful clinical trial goals. A hazard ratio of ≤0.8, corresponding to an 

improvement in median overall survival within the range of 2.5–6 months, 

has been identified as the minimum incremental improvement over 

standard therapy that would define a clinically meaningful outcome.58

 

These instruments provide effective frameworks for the value-based 

pricing of cancer drugs, in which the price of new agents is based on the 

medical benefit that they offer to patients. However, measuring value is 

complex and even modest differences in the assumptions made when 

using the model can lead to substantial differences in estimates of cost-

effectiveness for a particular treatment. Value-based pricing fails to take 

into account the ‘bigger picture’, e.g., the long-term nature of treatment, 

the need for multiple drugs, and subjective aspects of value that cannot 

easily be measured, and does not consider different populations and 

what they can afford.59,60 Furthermore, it is counter to free-market 

principles and the setting of prices based on supply and demand.30 

The WHO has also recently expressed reservations about the concept 

of value-based pricing, and instead supports a move towards the fair 

pricing of medicines.59

The balance between cost and relative value of new cancer treatments 

has stimulated broader discussion regarding appropriate resource 

allocation in healthcare.61 To weigh up the demand for new treatments 

with the financial impact of their introduction, other value-based 

solutions are needed to ensure equitable access to treatment.54 Policy 

makers require guidance, combined with the development of systems 

and processes to optimise the entry of new medicines and ensure 

financial sustainability, whilst also continuing to encourage innovation 

and research into new treatments in areas of greatest clinical unmet 

need.1 Fundamental changes in healthcare systems and industry will 

be needed to sustain cancer care and allow continued, and conceivably 

expanded, access to effective and safe treatments for all patients.

Table 2: Impact of targeted therapies on overall survival in 
selected tumour types46 

Orphan disease Old treatment Old survival New 
treatment

New 
survival

Acute promyelocytic 
leukaemia

Chemotherapy 19 months All-trans 
retinoic acid

>58 
months

Chronic myeloid 
leukaemia

Chemotherapy 6 years Imatinib >22 years

Melanoma Dacarbazine <10 months Vemurafenib 16 months

Medullary thyroid 
cancer

Chemotherapy 36 months Vandetanib Not 
reached

Gastrointestinal 
stromal tumour

Chemotherapy 12–18 
months

Imatinib Close to  
5 years

Relapsed Hodgkin 
lymphoma

Chemotherapy 1.2 years Brentuximab 
vedotin

22.4 
months

Old survival = median overall survival with use of the old treatment; New survival = 
median overall survival with use of the new treatment. Reproduced with permission 
from Munoz and Kurzrock, 2012.46

Figure 2: Total colorectal cancer expenditure* versus 5-year 
survival across European countries in 2006–200748

*Total colorectal cancer expenditure corrected for colorectal cancer incidence in 
selected countries. CRC = colorectal cancer.
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Conclusion
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