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Abstract
This project research analyses the setting of the price of innovative oncologic treatments and its
impact on the Spanish Health System. It pursues a global perspective including the pharmaceutical
industry and the Spanish Public health authorities. The work follows-up the drug development in
terms of costs, efficiency and benefits, from the R&D project selection until the establishment of
the reimbursement price. The objective of the research is analysing all influencing factors and key
agents, looking for opportunities to improve the efficiency of health public allocation resources, in
particular in the oncologic field. Finally, summarizing some alternatives that have been proposed
already in the literature.
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Personal Motivation
I’ve been always keen on pharmaceuticals; I think is a powerful industry able to save people’s life
or take them a turn for the better. Moreover, I judge pharmaceutical companies as successful
businesses due they capability to get high margins and profits. Actually, many pharmaceutical
companies are listed as the most powerful companies worldwide (1). As a BA student, I would like
to understand how investments are planned, while bearing in mind all risks laboratories take until
they find the optimal solution to palliate diseases. Also, I been fascinated how they do to make
those substantial profits from a basic necessity, and able to commercialize around the world, where
each country has a different health public system and economic situation.
Likewise, I’m very interested in study how health public authorities are interested in providing
health to our society, sometimes implying to buy many treatments at reasonable prices for
guaranteeing the recovery of all patients who require it. Also, I would like to know a little more
about the process of introducing innovative anticancer resources are introduced in hospitals’
portfolios; even though the high cost they have. Usually, innovative solutions and technology, use
to present a high-price when launched, in particular in the oncologic framework. I would like to
understand which facts raise drugs’ price. Personally, I have heard different arguments, such the
high expense on R+D, legal issues, conflict of interests, etc.
From a macroeconomic point of view, I would like to know how the government manages the
budget in order to be sustainable and provide quality and innovative services for all patients
previously commented. Moreover, taking in account that there are limited resources to share
between all autonomous communities, hospitals and patients with different diseases and needs.
Unfortunately, since the economic crisis in 2008, austerity policies entailed noticeable cutbacks in
public health, so institutions and hospitals not always can afford offering some anticancer
treatments or offering to all people who need it.
Taking in consideration my studies in Business Administration and Industrial Production
Engineering, I thought I was able to contribute to find out a solution for a real problem for our
society, in a field that is an essential part of everyone’s life.
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Furthermore, I rely on the IRAPP (Institut de Recerca en Avaluació i Polítiques Públiques), a
research institution that has recognized experience evaluating health policies specially analysing the
efficiency of programs and interventions.
Whereas, I would like that this research project help me to understand a little bit more the limits
between business profits and social needs. In other words, how priorities are set considering this
context raises conflict of interests. People do need urgent and affordable drugs, which cannot be
free-of-charge because pharmaceuticals are a business, so their principal objective is maximizing
benefits. On the other hand, due to real necessities of these medicines, unaffordable prices or lack
solutions could endanger population’s health.
I would like to work on one of both sides of this buying process, either offering solutions for
fighting against diseases in pharmaceutical company or like a public institution create policies and
deals to provide drugs to people who cannot afford treatments by themselves. I hope this project
will bring me knowledge and a different vision of successful business and public policies, my two
major interests since I was on high school.
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1. Introduction
1.1. Background of cancer disease
Last year, 2018, around 9.6 million people around the world died because of cancer. This disease,
by definition is ―a generic term for a large group of diseases that can affect any part of the body.
Other terms used are malignant tumours and neoplasms. One defining feature of cancer is the rapid
creation of abnormal cells that grow beyond their usual boundaries, and which can then invade
adjoining parts of the body and spread to other organs, the latter process is referred to as
metastasizing. Metastases are a major cause of death from cancer.‖2 It is the second principal cause
of death worldwide. (2) It is also in Spain (25,4% out of the totals deaths in 2015 (3) and the 26% in
2017)(4). (Figure 1)
The cancer that is more extended worldwide is the cancer lung, followed by the colorectal. In Spain
2017, the cancers which were diagnosed mostly in 2017 were colorectal and prostate cancer (5). In
despite of the lung cancer is the most common in Spanish men, for women it is the breast cancer.
Fortunately, these two last cases have decreased along the last decades, especially since a great part
of the population has let the habit of smoking up. (3)
Figure 1- Estimated incidence of the most frequent tumours in Spain in 2017 (both sexes). Data from GLOBOCAN 2012,
disaggregated by age and sex, and extrapolated to the data of the Spanish population for the year 2017 provided by the
INE.(5)

2

Cancer’s definition by the World Health Organization (WHO)

9

Could we improve efficiency on healthcare systems reorganizing investments on cancer treatments?
Paula García Rodríguez

Furthermore, tobacco is the principal cause of the vast majority cancer types (2, 6). In fact, is in
charge of the 22% of cancer deaths. The reason is the presence of carcinogenic substances.
Exposure to other toxic substances like radon, ultraviolet light or pollution increases the risk of
suffering cancer too. Finally, diet is fundamental to avoid this disease: the presence of fruits and
vegetables prevents it as long as obesity can contribute to develop malign cells. (2, 7)
Unfortunately, cancer diseases apart from producing deaths and pain for patients and their families,
this disease has an important economic impact in the country taking into account not only the
resources needed to palliate cancer but the mortality and morbidity it produces, damaging the
overall society (8). This impact has a healthcare and non-healthcare costs, and productivity losses
for any country. Direct healthcare costs are principally related to outpatient care, primary care, drug
treatment and hospital care. (9)
In fact, in 2015 cancer cost about 7.168 million € to the Spanish National Health System (that
means the 10, 93% of the public health expense). From all this cost, 1.171 million € where used to
buy antineoplastic medicines (10). Moreover, this outlay grew an 8.6% from 2008 to 2015 and it is
continuous growing up with the introduction of new therapies to fight against this disease, turning
the supply of anticancer drugs into one of the biggest expenses for the national pharmaceutical
expense (11).
We consider also the productivity losses associated to mortality and morbidity, previously
commented. This means the years of potential life lost (YPLL) which have a negative impact on
Spanish productivity in a long term basis – taking in terms of mortality- as well as the loss of
productivity due partial or permanent disability-in terms of morbidity. (9, 12)
On top of that, cancer generates huge additional costs for who suffers it and their families. In
despite of the Spanish public health system finances drugs and surgeries, patients deal with other
expenses. Different medicines to face up side effects, specific cosmetics and self-care products,
special diet food, transport to hospital and some cases, move to other cities where they can be
treated. Moreover, we might take in account the salaries they are losing while not working and
some extra outlay for help like contracting a babysitter or a person who helps in the household
tasks. In case of the transport to go and come back to the hospital daily, weekly or monthly; was
financed by the state years ago, the Minister of Health, Ana Mato, reformed the law; as it was
expressed in the BOE published in April 2012.(13)
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1.2. Oncologic treatments
To begin, there are many ways to treat cancer disease. The doctor, the oncologist, decides using one
treatment or another mainly based on the type of tumour, where and how it is. The treatment
depends, additionally, on the age, gender and general state of health of the patient, as well as if the
tumour has affected some lymph nodes.
There is not a single solution for a patient; what’s more, in many cases different treatments are
combined, such as surgery and chemotherapy. The principal forms of treatment are surgery,
radiotherapy and chemotherapy. In despite of that, new forms have been discovered and used during
the last years like hormone therapy, immunotherapy and others.
Surgery
Surgery is the main treatment for solid tumours that are located in one part of the body, this means,
the cancer has not spread.

This technique is commonly followed by other treatments

(chemotherapy, radiotherapy etc.). Surgery is normally perceived as cutting a zone and removing
the tumour (14). Actually, this happens, but there are many other cancer surgery forms: using
freezing trough nitrogen or argon gas (cryosurgery), lasers, high temperatures (hyperthermia), and
drugs that react to some kind of lights (phototherapy). (15) As previously said, the way surgery is
done would depend on the type, size and location of the cancer (if it is on an internal organ, on the
surface, the blood, etc.).
Operations can present different purposes: to prevent, to diagnose, extirpate the tumour or to
palliate it, among others. (16). The surgery has some risks that can provoke pain during and after
the operation, like haemorrhages, infections or deep vein thrombosis.
Chemotherapy
The chemotherapy consists in administer a drug that kills cancer cells, preventing their growth or
stopping it. It can be used before another cancer treatment in order to reduce the tumour size
(neoadjuvant chemotherapy) or used directly to treat the cancer (adjuvant chemotherapy) (17, 18).
This kind of drugs is called antineoplastic or chemotherapeutic drugs; and can be used individually
or in combination.
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Nevertheless, killing cancer cells and avoiding its spread to other parts of the body, the drug kills
healthy cells too, in particular those located in the mouth and intestines and those in charge of hair
growth. Thus, common side effects are hair loss, mouth sores, nausea as well as extreme tiredness.
In addition, the drug can be taken via oral or injected. In the first case, most patients are treated at
their own homes. On the other hand, if the drug is injected, people have to go to a Day Hospital or
be admitted for a couple days in the hospital; due they require specific safety and sterility measures
(19).
Since the drug has an aggressive effect on malign and healthy cells, the treatment should be
rationed out and include periods of rest with the purpose of giving the body the opportunity of
developing new healthy cells again. This combination of treatment and rest is called cycle. The
duration of the treatment and its cycles is determined by the oncologist, who will decide based on
the state of progress of the cancer and its location. The drug can be administrated weekly, every two
weeks or three or monthly. It can also vary the time of transfusion: 15 minutes, 30 minutes or for a
couple of hours (20).
The principal indicator to evaluate the effectiveness of neoplastic drugs is the survival of the
patient, obviously free of relapsing on the cancer disease again.
Radiotherapy
Radiotherapy consists in exposing a part of the body or tissue to high doses of X-Ray with the
purpose of killing cancer cells. As a consequence, as happens in chemotherapy, it also kills nearby
healthy cells so the patient can experiment some side-effects (21). Furthermore, it is an
individualized therapy: every single patient would receive a different treatment.
Although the duration of the treatment can vary depending on the health state of the patient, kind of
tumour etc. The standard duration is between two and seven weeks; and the sessions, which last just
a few minutes, are done five days per week.
This kind of cancer treatment can be done in two ways. The first is externally, in which the patient
receives radiation produced by a machine, but it has not direct contact with the tumour. It is used
when the tumour is not spread, so it is a local treatment. On the other hand, the internal radiotherapy
consists in inserting a radioactive source inside the body, in solid (brachytherapy) or liquid form
(systemic radiation therapy).(22)
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Immunotherapy
Immunotherapy is a cancer treatment which objective is to stimulate the patient’s immunological
system in order to make it capable to kill the cancerous cells by itself, through the lymphatic
system. This kind of drugs turns the immunological system able to distinguish and select the
harmful cells (therapeutic target) from the healthy ones, avoiding toxicities on these last (23). In
addition, immunotherapy is a biological therapy, owing to is made up by substances of living
beings.(24)
In addition, there are three types of immunotherapies: specific, non-specific and passive (25, 26).
The specific immunotherapies provoke a response against a concrete cell. Examples are vaccines
and adoptive cell therapies. On the contrary, non-specific immunotherapies stimulate the whole
immunological system of the patient to fight against the tumour, such as the cytokines and
immune control proteins. These solutions are pretty new. Actually, immunotherapy presents some
uncertain results yet(27). The first drug of this type that arrived in Spain was Ipilimumab, in 2015.
It treats advanced melanomas.(28)
As we have seen on chemotherapy, immunotherapy is administered through cycles, and the
duration can vary from weeks to months, depending on each patient’s situation.
Others
Apart from the cancer therapies commented, some different therapies are also used, such as
hormone therapy, stem cell transplant or targeted therapy. The last one has already been
developed, because it’s a product of the last year’s pharmacological innovation. It is also
important to know that more biological treatments are being developed nowadays, but they have
not been definitely drawn up yet.

1.3. Aim and Scope
The aim of the project is finding a proposal to increase the efficiency and sustainability of the
Spanish Healthcare System being able to attend the higher number of cancer patients and giving
them the highest number of quality adjusted life years. In other words, how to establish prices to
drugs in a more efficient way, analyzing all the steps and parties who intervene in the process.
Firstly, I will focus on the research and operational costs for the pharmaceutical company owing to
develop a new drug, in which price will be based. Secondly, I will describe the Spanish Ministry of
Health’s role. The centralization/decentralization level of decision, timing frame, the political and
13
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legal framework, evaluation criteria for setting prices and at the same time reaching an agreement
with the seller company. Seeing the wideness of the objective, four specific sub-objectives have
been set in order to achieve the principal aim: Sub objectives: (a) how pharmaceutical companies
set the cancer drugs prices; (b) budgets of health authorities in our country; (c) meeting point or
price negotiations between pharmaceutical companies and health authorities; and, (d) alternative
methods for setting cancer drug prices.
To begin, it’s important to have a clear idea about what efficiency and sustainability mean.
Efficiency is about achieving the highest health related results and benefits with the minimum
number of resources. Reaching efficiency could imply to disinvest in some health technologies or
drugs to reinvest the money/resources in other technologies/drugs that achieve higher quality of life
or life expectancy. In the current setting, this goal can be achieved through strategic planning.
Nowadays we are able to forecast what is coming, and being capable to anticipate future situations
and evaluate all possibilities consistently in a clinical and economical way (29). Both
pharmaceutical companies and health public institutions count on sufficient technology to record
patients’ evolution testing new drugs (through clinical trials as well as application in real situations)
and then develop models to predict treatment functioning in the future in different scenarios.
Stakeholders also have considerable number of articles and studies on hand, composed by
researches from all over the world and skilled in different oncologic, innovative and economical
fields that can result useful at the time of designing new ways to plan health necessities, bearing in
mind the finite budget, the business environment and the urgency of the demand. Having systems to
predict efficiently the development of cancer diseases and the most probable ways to take the illness
out would help to save time and money resources, and above all, allow patients to a faster access to
innovative drugs able to cure them as a guarantee of better health results as well as stopping the
tumor’s evolution before than treatments used in the past. Thus, standardizing a new planning and
evaluation method can help to provide more efficiency to our public healthcare system and
consequently increase the quality and quantity of cancer treatments for the Spanish citizens.
On the other side, sustainability - in this context-has to do with making grow the financing
capability of the State for the standard of care in the long term. This also can be improved through
structural changes in public health policies.
In order to reach a convincing conclusion, many aspects should had been consulted and analyzed.
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First of all, it is essential to understand the cancer framework: what is this disease, what effects can
provoke not only to patients but in the whole society; and how can be treated in order to cure them
or palliate its effects. Moreover, translate the theory into data reflected in the national healthcare
system. This means, setting the number of people affected by cancer in Spain and which cost has
for the public healthcare system.
In second place, it has been necessary to find reasonable arguments for the high prices of oncology
drugs, focused on pharmaceutical companies, as well as how they set prices with their payers (that
are part of the health system), and which methods are used nowadays to try to keep a sustainable
public healthcare system while buying innovative drugs, which present a higher price year after
year.
In order to find disruptive innovative solutions, more research has been done, which includes many
topics from different domains. However, the fundamental topics to review were: (a) Multi-criteria
decisions method; (b) Cost-effectiveness valuation and value based pricing; (c) Evaluation method
for investment and disinvestment in public health; (d) Criteria that should be taken in account at the
time of approving the commercialization of a new oncologic treatment; (e) Flow of information
between innovation stakeholders: pharmaceutical companies, governmental health authorities,
cancer institutions, research centers and patients; (f) Innovation’s drivers and incentives.
These points represent different solutions and information that must be considered and reviewed in
order to be implemented someway in the process of setting prices. All of them take as participants
the pharmaceutical companies and laboratories (buyers or producers) and the Spanish health public
institutions (payers). Reviewing this knowledge about economy of health would provide multiple
pathways which present the possibility of an agreement between all stakeholders maximizing their
own benefits and interests. The materialization of this goal is dealing for lowering the price of
innovative anticancer treatments.
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2. Method
2.1. Literature Review
This project research has been principally based on a literature review. The vast majority of the
information has come from academic articles published by other researchers in the past, and
afterwards contrasted with the actual situation. To find out this kind of literature, I initiated
searching in the net through Google Scholar. Keywords used for the search according to the
different scopes and topics covered were prod*3, pharma*, efficiency/ effic*, drug, medicine,
onco*, innova* and price. Two more screening criteria were included. At first, set only a time
criterion for filtering information, delimiting results from 2005 until 2019, with the purpose of
reading studies made in similar circumstances as today. Nevertheless, some exceptions were made,
due to few articles were published previously – mainly about economic models and decisionmaking criteria – and contributed interesting arguments to my project research.
After establishing this searching criterion, I’ve found myself forced to filter according to the
geographic results on literature, focusing the research in European and Spanish studies. The reason
was that the most popular and abundant articles were done in the US, which has a very different
health system, because it is a private system, and this project talks about the public health system in
Spain. In the US, the pharmaceutical companies are the only ones setting the drugs’ prices, and the
buyers are directly the final users (patients) or their private insurance. The high and unaffordable
prices for US citizens are extremely polemic in the country and a great number of studies about the
issue have been published there. Even if American papers did not serve to base my project on, they
were handy for contrasting information, owing to the magnitude of studies about the topic.
To reach the major accuracy as possible, actual numbers and data has been looked up in official
documents, reports and audits published by consultancy firms, Governmental Institutions and from
different Public Health Institutions and levels, like World Health Organization (WHO), National
Cancer Institute (NCI), International Medical Services (IMS), The Professional Society for Health
Economics and Outcomes Research (ISPOR) and others. In the European framework, since it is the
initial stage for drug launching in our country, reports from the Organization for Economic

3

The asterisk sets the written lexeme to be search with any of its morphemes, so more results are allowed. For example,
in this case, using the lexeme ―prod‖ we are looking fundamentally for product, production and productivity keywords.
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Cooperation and Development (OCDE) and the Health department from the European Union site.
For national data the Ministerio de Sanidad, Consumo y Bienestar Social (MSCBS) and Agencia
Española de Medicamentos y Productos Sanitarios (AEMPS) have been the main resource, as well
as Instituto Nacional de Estadística (INE). On the other hand, for autonomic information CatSalut
has been established has my reference point.
Moreover, in order to get a wider vision of this subject, I’ve read much news published in
newspapers and economic and health magazines worldwide. I’ve done the same with blogs of
independent or private organizations which are involved with the cancer topic like Asociación de
Economía de la Salud (AES), Asociación Española Contra el Cáncer (AECC), Sociedad Española
de Oncología Médica (SEOM), among others. This kind of method has been useful not only to
discover more points of view but to meet new resources that have provided me reliable data.
In addition, I did interview a person who works in a pharmaceutical Company, specifically in the
oncologic commercial department, as part of a research in the field. This fact also helped me to
vision this research project from the industry perspective, because the major publications, in despite
of being theoretically objective, are written from the opposite position.
Regarding external help from others, I have received advice from the IRAPP’s research team
(Institut de Recerca en Avaluació i Polítiques Públiques). They have proposed me new questions to
answer along this project with intrinsic visions and ideas to become more creative, accurate and
complete at time of proposing solutions.
To conclude, I’ve complemented the research watching some documentaries, reading some chapters
from the book Innovation Management And New Product Development (Paul Trott) and consulting
some other books about innovation, decision-making methods and other business areas.
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3. Results
3.1. Cost of developing new oncologic drugs: point of view of pharmaceutical
companies
Pharmaceutical companies are known for setting excessive prices to their products, which are
almost considered commodities. As the WHO affirms: ―The literature describes four broad
determinants of medicine prices from the industry perspective: costs of research and development;
costs of production and commercialization; the “value” of medicine; and sufficient returns on
research and development”.(30). Hence, establishing launch prices is not an easy decision for
pharmaceuticals. Once the product is launched onto the market, it is difficult to push up prices of
our present treatments in the long run. Owing to that, initial prices tend to double or treble the price
of drugs with the same purposes currently available in the marketplace.(31)
The main argument the industry provides is that high prices are the path for recovering the huge
inversion required to develop a new and innovative drug. Pharmaceutical offer solutions for
increasing somehow life expectancy as well as improving quality of life for patients through
diminishing side effects, which could result so hard and expensive to alleviate. In addition, results
of these improvements must prove producing additional benefits with respect to existing treatments
in the market. However, carry through these drugs entails high research costs in order to find out the
higher effectiveness as possible. This implies discriminating target population (32) for being more
specific and resolute. Actually, all the process brings a large path of costs: buyers should not
consider only the cost of developing new molecules and drugs, but many other ancillary expenses as
drugs that did not work during the study, salaries, equipment or clinical trials, which are so
expensive due they imply also insurance programs.
Contrary to this argument, Andrew Witty the GlaxoSmithKline’s CEO affirmed the $1 billion price
of developing a drug tag was “one of the great myths of the industry”.(33) (London, 2013).
Anyway, there are other reasons for the pharmaceutical industry for establishing high prices.
Medicines are basic necessity products, which price must be fair and worth. But the low offer
because the lack of substitutes or complementary solutions, lead to a less-elastic demand curves
(34). Nevertheless, even if two drugs look alike in terms of benefits and secondary effects as
toxicity, prices are also similar. Then, the price sensitivity decreases, and buyers cannot make
18
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decisions based on cost savings (35). Some specialists say that the industry uses some tactic
strategies as in the ―game theory‖ with the purpose of creating a collective monopoly and maintain
high prices during a period (36).
These monopolies are reinforced by patents, which protect pharmaceutical companies from direct
competition. The company can develop a new anticancer drug with exclusive rights to launch onto
the market the new medicine (37). In contrast, this right of exclusivity last for 20 years, including
the time of developing the antineoplastic, that usually takes around 10 years to be finished.
Therefore, pharmaceutical companies rise prices with the purpose of recovering research costs
during the remaining years, just as obtaining a substantial benefit during its monopoly (38). It has
been shown that patents lead to a lack of competitiveness among pharmaceutical companies, so the
incentives to compete in terms of price disappear (39).
In relation to this 10-remaining years for ―enjoying‖ the patent rights for a new drug, marketing
costs use to be considerably higher than R&D costs (40). Given that once the patent expires the
generics will reach the market with a much lower price and the pharmaceutical companies run the
risk of losing market share. For this reason, they invest on aggressive marketing campaigns with the
aim of creating brand loyalty, and guarantee that once the drug is off-patent, asking for the branded
it. If the company is unable to reach this goal, benefits plummet immediately (The effect on its
market share of a drug coming off-patent). (Figure 2). In parallel investment in research is also
established to improve the existing product in order to acquire new patents. Let's say that companies
focus on monopolizing the market of a specific oncological treatment as long as possible (39). In
addition, the industry refers increasing research and operational costs increase as more drugs are
launched to market; due to the fact there are less unexploited targets in the market and more
specialized therapies, which most of the time require higher investments. (34, 41)
Figure 2 The effect on its market share of a drug coming off-patent

19

Could we improve efficiency on healthcare systems reorganizing investments on cancer treatments?
Paula García Rodríguez

Pharmaceutical companies’ financial accounts are a well-kept secret. It takes chances of being the
faster in-time-to-market, and this implies millions of dollars (42). The industry affirms that bringing
information to the public can compromise their interests or strategies. It is also common to use
ambiguous language, include contradictory descriptions or inconsistent policies (43). Whereas most
companies publish their annual reports, actually they do not ensure disclosure on results. For
example, it is challenging knowing if a company has received some kind of subsidy from the
government for incentivising innovation. They present an evident lack of transparency, making
harder to set a price based on costs. Therefore, pricing drugs turns very speculative, indeed. (38)
Experts affirm worldwide prices are settled using the reference pricing model, called the ―market
spiral pricing strategy”(35)‖. It consists in the taking a similar and old drug and incrementing its
price by a 10%-20%. Likewise, other companies try to avoid this model by taking a fix price
equally to current drugs that provide same therapeutic results and contain the same active agent.
This method, called ―Reference pricing‖, fosters (43) the cost-effectiveness analysis
(CEA)+regarding oncological treatments. Even though Reference pricing helps not to raise prices,
also does not decrease them. Companies competing cluster maintaining prices up, according to their
commercialization goals, independent of drugs’ intrinsic value, just as willingness-to-pay of buyers.
The only way to cut a little the price is through negotiations with the national’s health institution
from each country, but hospitals often do not find incentives to avert cancer drug costs.
As a result of these actions, is known that during the last years brand name companies are getting
elevated profits, 20% or more. Such as Hoffmann-La Roche Pfizer, GlaxoSmithKline or AbbVie
did in 2013(40).
It’s important to consider that providing new and stronger benefits to people who suffer cancer
disease signifies adding substantial value to the product. That fact should be also considered by
stakeholders while setting prices, meaning that innovation should be awarded too, apart from all
operational costs. Unfortunately, added value is not always supported by objective because of the
difficulties to present consistent evidence on clinical trials. On top of that, it must be taken into
account that apart from the active agent and its doses, a drug would affect different therapeutically
and regarding adverse-effects to each patient; depending on their race, weight, age, gender, previous
diseases, etc. (44). If improvements on survival rate cannot be proven, other relevant aspects from
the treatments must be presented to stakeholders at least. Oncological researchers are mainly
focused on the late phase of the disease (45), when cancerous cells have spread along many organs.
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At this stage, risk of non-survival becomes greater and it is hard to measure results at an endpoint.
But some objective data can be shown such as reduction of tumor’s size or better quality of life,
estimable through decreasing side-effects.
In despite of numbers, the ―Reference pricing Method‖ does not guarantee a reasonable proportion
between price and patient’s outcomes. Many studies have demonstrated number of added-months a
person under these new anticancer treatments can life is around 3 months (30), very far from the
increasing profit of the companies which commercialize them. In conclusion, prices grow faster
than health improvements, so new drugs’ cost per unit of benefit is every year even higher4. (34)

3.2. Health authorities setting prices
The government has the obligation of ensuring health and health equity for all citizens. This longterm purpose is managed by the Public Health Sector. – Constitution WHO (46)
Ensuring health is not only about ethics, it is also about the duty Governments have with patients.
They should guarantee solutions (medicines and treatments) to minimize diseases and maximize
quality of life of their citizens.
Bringing a drug into the Spanish market is a long process which needs the cooperation of a wide net
of agents from different fields and geographic levels. Technology/drug needs to be tested
empirically and theoretically, considering its health benefits and social and economic impact.
In brief, before setting a price for initiating sales, the medicine should prove its benefits on clinical
trials. Then, a specialized commission evaluates those results, preparing a report that will base the
decision-making process about price. (Figure 3)
Before setting a price for a medication
Clinical study
First and foremost, a new molecule able to fight against cancer must be discovered -is hard to make
this event happen- and develop it until creating a chemical solution. The compound may be tested
on animals with the aim of being accurately improved. The mean time of this process goes from 8
to 10 years and it is named preclinical phase (42). Once the drug is almost developed, the
laboratory as the obligation to accomplish a clinical study to prove the quality, safety and efficiency
4

Prices have been inflation-adjusted.
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of the new drug on human beings (Appendix 1).

This study consists of three mandatory

investigation phases, which, in the case of oncologic drugs, usually take more time than the
majority of drugs (47, 48).
Figure 3- Drug development and sales’ overview.

a) Phase I. The main objective is to determine which are the minimum and maximum5 doses of such
drug in the human body can tolerate and how the organism reacts to it. Hence, the test shows if the
drug is effective and if it is, in which measure. This first trial works with a little group of healthy
volunteers (between 20 and 50 people) and lasts between 1 and 2 years.
b) Phase II. This phase is carried out on hundreds of patients, in order to measure the effectiveness.
With "efficacy" we refer to physical benefits, dose and duration of treatment needed to obtain
results and observation of possible side effects. For this reason, security and toxicity levels can be
inspected too. Just as the phase I, this stage takes from 1 to 2 years.
c) Phase III. The study is applied to thousands of users, who are divided into two main groups. On
the one hand, the new drug is administered; while the other half is offered a placebo (although users
do not know it). Within these groups, subgroups of patients with similar characteristics are usually
established. The objective of this third and final clinical phase is to have definitive evidence about
the efficacy and safety of the new treatment. Due to its complexity, phase III lasts around 4 years
and has a very high cost in comparison to the previous phases.
However, the AEMPS should approve all clinical studies before its realization.
5

Minimum dose makes reference to the minimum quantity of drug needed to work on illness people. Maximum means
the maximum quantity of such drug the body can absorb without being damaged.
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Evaluation
Once the preclinical and investigation phases have been finished with positive results, the
pharmaceutical company should apply for an authorization in order to place the product on market.
Selling or distributing without the permission and setting of official public price is forbidden. The
enterprise and/or the responsible laboratory have to send to the evaluating agency the new drug’s
expedient. This document might reflect (a) all results obtained along all the study phases, (b)
manufacturing data, (c) a risk-management plan, (d) economical information about the cost of the
drug. Economic data provided to health governmental institutions is confidential.
All in all, the evaluating agency must receive unequivocal and convincing evidence for giving to the
pharmaceutical company the go-ahead for accessing to market. This authorization is called
Marketing Authorization (MA). The product is suitable to obtain MA only if shows more benefits
than risks (47, 49).
The evaluating agency is different depending on the authorization procure selected by the business,
according to the location limits of its sales plan.
a) National procedure: the applicant business sends all documentation to the AEMPS (Agencia
Española de Medicamentos y Productos Sanitarios), with the purpose of obtaining the
permission for selling the drug in the Spanish territory.
b) Decentralised procedure. the applicant asks for authorization to many EU countries at the
same time. All the national agencies work in cooperation, so one of them takes the manager
role. The final decision report is identical for all the requested countries.
c) Mutual recognition procedure. This process takes place when the drug its authorization is
applied for, has been given by another EU country in the past. Both EMA (European
Medicines Agency) and the country which accepted the drug commercialization and should
be notified. The last, must submit the report to the new country involved. Then, the
approving decision devolves to the new country evaluating agency.
d) Centralised procedure. The applicant aims for all the EU States’ authorization
simultaneously. Owing to that, the examination and following decision are EMA’s
responsibility. It is compulsory for some medical products, such as anticancer products. For
this reason both European and Spanish medical evaluating agencies are involved on the
supervision of new oncologic treatments’ access into the market.

23

Could we improve efficiency on healthcare systems reorganizing investments on cancer treatments?
Paula García Rodríguez

EMA authorization
Within the EMA, economical and scientific experts made up the Committee Human Capital (CHC)
in order to evaluate (a) the drug marketing, commercialization and its future application to the
European target population; (b) managing the adverse effects’ risk for its real application on
population (phase IV); (c) provide scientific advice to the developer laboratories (d) arbitration
processes (50).
As previously commented, anticancer treatments are a mandatory kind of drug that must be
approved by the EMA before reach an agreement on price with the host-country. However, it is
important to distinguish the EMA main duty: evaluate and approve drugs. The institution does not
price treatments, because it is a national competition for each EU country member.
AEMPS Authorization: process for setting a price for a medication
After the EMA decision, the European final report and all the documentation available would be
sent to the AEMPS. Both entities use the same evaluation criteria and framework. This cooperation
stimulates the efficiency of procedures, owing to that; they meet once a month using teleconference.
The AEMPS works on behalf of the MSCBS, in conjunction with the Dirección General de Cartera
Básica del Servicio Nacional de Salud y Farmacia (DGCBSF) and the Autonomous Communities
(CC.AA.). They work together as Grupo de Coordinación del Posicionamiento Terapéutico
(GCPT) of medicinal products for human use, since 2013, because in the past three different
evaluations were made for the same drug, providing redundant and similar conclusions, so they
were missing resources. However, each entity is independent and has its own competences on
health’s administration. Thus, all points of view collaborating loyally are required to make an
efficient single evaluation (51).
As previously said, the MA takes only in consideration the cost-benefit analysis. Benefit is defined
as ―quality, safety and efficacy of the drug for patient's health or public health, understood as riskbenefit‖ (52). In contrast, other criteria are applied for going through the next stage, which is the
writing of the Informe de Posicionamiento Terapéutico (IPT) (Appendix 2). The IPT evaluation sets
up the basis for the selective financing decision and the subsequent official public price
determination. Producer and financing parties would come up to a number using judgement criteria
over the IPT provided by the AEMPS. Moreover, IPT, apart from being an authorisation (or not) for
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commercialization, must include additional information based on the empirical supplied6, for
positioning the drug on the market, in comparison to other drugs which are already available in the
market.
As the MSCBS declares; ―The IPT reports will contain, in a first phase, the evaluation of the
effectiveness and comparative safety, as well as the criteria of use and follow-up. Optionally, it may
include an economic evaluation at the discretion of the GCPT. In a second phase, after the pricing
and financing procedure, it will always incorporate the economic and budgetary impact
assessment‖7. It is important to bear in mind that economic criteria are not mandatory.
All in all, IPT shows an exhaustive analysis of drug’s benefits, consumption guides - to which
target and how should be applied, information about doses, duration and so forth technical aspects.
At the end, the report has the conclusion about if adding the treatment in the Sistema Nacional de
Salud (SNS) portfolio. In other words, the GCPT decides if financing the product or not. Note the
final resolution applies binary logic (financing/not financing) (53).
Furthermore, the evaluation procedure renewal report in 2013, the MSCBS informs that the GCPT
will establish a new methodology for evaluating and confectioning IPT.
The selective financing decision must be indiscriminate and objective. Some ―general 8‖ criteria is
considered: (a) Gravity, duration and physical damages of the different pathologies for which they
are indicated, (b) Specific needs of certain groups, (c) Therapeutic and social value of the drug and
its incremental clinical benefit, taking into account its cost-effectiveness ratio, (d) Rationalization of
public spending for pharmaceutical benefit and budgetary impact in the National Health System, (e)
Existence of medications or other therapeutic alternatives for the same conditions at a lower price or
lower treatment cost, (f) Degree of innovation of the medicine.
It is desirable to further clarify that cost-effectiveness analysis estimates the cost and health gains of
alternative treatments. The assessment seeks to ensure the most effective and least costly alternative
supplying health (54, 55). CEA ratio expresses the unitary cost per unit of health gained using the
analysed treatment. QALY are commonly used as the health benefit measure. Hence, a costeffective ratio in the SNS would be euros per quality-life9 year gained with the new drug. By
6

Clinical and economic data provided by the applicant.
Translation from the Propuesta de colaboración para la elaboración de los informes de posicionamiento terapéutico
de los medicamentos report
8
The law RD1/2015 uses this word.
9
Quality-life makes reference to a year within good health for the patient.
7
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comparing two alternatives calculating the difference between the QALY they provide, you can
obtain the ICER. It signifies how much costs an additional unit of benefit vs. a more expensive
alternative. To conclude, it may result helpful to construct the Markowitz’s efficient frontier graph
to get a clearer idea about which option is the most cost-effective (Figure 4). Another useful tool for
comparing the cost of added-value between different technologies is the so-called League Table. It
consists in writing in descending order all alternatives according to their CEA ratio, positioning the
lowest value at the top and the alternative with the higher CEA ratio at the bottom. (56, 57).
There is absence of official publications clarifying how much weight each criteria have and how it
is measured. The only exception is a the law published before, in 2006 and later modification in
2012, says: ―For the decision to finance new medicines, in addition to the corresponding costeffectiveness analysis and budgetary impact, the innovation component will be taken into account,
for undisputed therapeutic advances by modifying the course of the disease or improving the course
of the disease; prognosis and the therapeutic result of the intervention and its contribution to the
sustainability of the National Health System if, for the same result in health, it contributes positively
to the Gross Domestic Product”(RD 16/2012, bis 89,2). In conclusion, we just know that the
budgetary impact is measured by means of GDP.
Figure 4 - Example of the Markowitz’s efficient frontier (57)

Merits special attention that later on the same article, is written that the CIMP ―will consider the
cost-effectiveness analysis and budget impact (RD 16/2012 bis 89, 4)‖. First of all, omitting the
innovation fact creates confusion. On second place, vocabulary on laws is important. ―Considering‖
cost-effectiveness doesn’t warrant the use as the CEA analysis as a criterion for decision-making
and nowadays it has not been yet applied in practice.
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The CIMP (Comisión Interministerial de precios de los medicamentos) is the national institution in
charge of fixing a price and setting the maximum wholesale price (PVL) the government would pay
for supplying the new treatment along the SNS (58). Prices tend being inflexible along time.
However, they can be modified once two years have passed. In case of having similar drugs on the
market, the CIMP uses the Reference Pricing model. This consists of selecting a price based on
drugs with the same active agent. However, there is a current medicine shortage in Europe that
leads to a speculative market because of the lack of some kind of medicines and/or alternative
solutions (59-61). The problem of scarcity in some type of oncological medicine implies a high
price for two reasons: (a) with few references you cannot analyse the value added vs. other
treatments (b) the lack of supply in the face of a growing and urgent demand leads prices upward
(62). For these reasons we say that the shortage of certain anticancer drugs is an incentive to
increase the price using human-based criteria, or speculation. Moreover, it is not only about drugs,
but also other factors necessary to treat the disease. For example, nowadays in Spain the lack of
radiologists dedicated to oncology prevents certain treatments from being carried out (63).
Spain has a decentralized system, so once the CIMP has set the PVL, each CC.AA, will negotiate
individually the final reimbursement price with the pharmaceutical. Besides that, each CC.AA. can
decide if establishing the same price for the oncologic drug in all the hospitals of the region; or
allowing each hospital to negotiate with pharmaceutical companies individually. This is the case of
Catalunya, for example. CatSalut10 designed a new entity, the XHUP11, a net of hospitals that
enables relations with the medical industry and all the public Catalan sanitary centres. Another
entity was added recently, the ICS12, which works concurrently in the same way (64). This means,
all this public centres get different deals with providers.
As a general rule, prices proposed by the enterprise might be a 10% lower than the PVL to be taken
into consideration in the SNS’ regional portfolio.
Even if the dealers have become more cost-conscious in the last years, there is a lack of concrete
official guidelines for economical evaluations or CEA requirements coming from the national
government since each CC.AA. present coverage restrictions (65). The CC.AA. regulators neither
received an explicit threshold of efficiency, measured in ranges of ICER (Cost-effective ratio) (66).
Some studies affirm that leaders should be both ―bench scientists‖ and ―business scientist‖ to reach
10

CatSalut: Catalan Health competence
XHUP: Xarxa hospitalària d’utilització pública
12
ICS: Insitut Català de Salut
11
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a good deal. Moreover, this type of deals is strictly confidential, so it’s no worth considering
knowing how much is paid for a medical product (67, 68).
In contrast, some news have been published during the last years, affirming that drug prices have
been increased after the crisis in 2008. It is not true at all, since the prices are similarly but the
financial system is weaker than fifteen years ago. That’s why the high cost of drugs aggravated the
financial inconvenient on the issue. In fact, the hospital expense (which includes anticancer
treatments) has been increased by an 84% from 2006 to 2017. In particular, the anticancer
treatments represented the 11, 6% of the whole hospital expense in 2016 (69). The changing budget
has to do also with the political party leading the CC.AA. government the unstable political
situation in Spain. Due to the different ideologies about health topics between parties make unable
to write strong health politics since counsellors do not reach an agreement during the time they
compound the government. Even tough, CC.AA. with progressive governments use to assume a
high health cost per inhabitant (70, 71) (Appendix 3).

3.3. Meeting interests between Health authorities and pharmaceutical companies
Both pharmaceutical companies and health authorities try to meet a win-win scenario when setting
up prices. However, they share the challenge of providing efficient benefits for citizens as well as
leading to a sustainable path for medical innovation. This purpose becomes difficult since
oncological treatments notably costly and their effectiveness is, in most of the cases, uncertain at
the purchase time. For that reason, innovation might not come only from the industry side. It must
be sought and offered by the pharmaceutical companies, but also by the buyer, this means the
Spanish Public Health Authorities. While the industry searches innovative processes on
laboratories, Public health entities can look for innovation by staring smart purchase schemes and
maintaining an active listening to the pharmaceutical proposals and patients’ real necessities (72).
Commercial nature agreements between pharmaceutical companies and a third party (in this case,
Spanish Public Hospitals) have been used so far. These were commonly applied as discounts or
reimbursements when a determinate volume or budget is purchased and had a wider use due to its
simplicity in comparison to other types of contracts (73).
This objective led to Risk Sharing Schemes (RSS), which can be defined as ―the agreement between
third party payer and manufacturers which links the final remuneration or reimbursement of a
pharmaceutical to a previously agreed objective, mainly focusing on effectiveness or budget
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impact‖ (74). By means of RSS, payers set limits to pharmaceutical expenditure’s growth. In other
words, with RSS payers set a health results on patients as collateral for high prices on treatments
(75).
RSS present many advantages.
-

Maximize results in real situations, since the gap between a study design and real practice is
suppressed. Like this, strong data and conclusions are provided, reducing uncertainty
regarding effectiveness.

-

Accelerate the access to innovative drugs and get shorter waiting times. Since target patients
with urgent necessities are able to test drugs on medical trials, they do not have to wait for
the medicine to be approved by the different institutions, since it is a process that, in general,
tends to be prolonged.

In fact, a study about this situation in Italy has shown surprising results.‖ Oncology product
authorized under a risk-sharing agreement benefits from earlier patient access by a mean
shortening of 256 days in Italy in comparison to products with no agreement (83.7 days v. 342.7
days)(76)”. (Figure 5)

Figure 5 Kaplan–Meier analyses of time to regional patient access according to the authorization with or without a risksharing agreement (B).(76)
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-

Dispense with unnecessary expenses for both authorities and patients. Thus, it is easier to
keep budget controlled and ensure a more sustainable system. Moreover, incentive to detect
ineffective drugs (77) applied in the first stages or contact with users. Because they would
not be paid or not in their totality, saving money to buyers and encouraging sellers to present
meaningful results.

-

Improve the health system’s sustainability without denying access to medicines for needed
treatment. Pharmaceutical companies take this opportunity to present new and challenging
treatments to future buyers, faster than competitors and promising successful results.
Therefore, RSS are a platform for promoting innovation.

-

Contribute to improve efficiency both innovation technologies/drugs and decision-making
processes.

These kind of agreements might present either financial or outcome basis (Figure 6).
There are many ways to practise innovative purchase systems but I will go deeper on those which
can be better applied on oncological treatments and drugs.
Financial Basis
Financial basis deals take only on board financial aspects. The pharmaceutical company applies
discounts or reimbursements (money or free-or-change technology/drugs) avoiding disruptions in
the official price. So, they reduce uncertainty about the budgetary impact of introducing innovative
treatments in health public services (78). They can be applied on population level (total cost) or
patient level (cost per patient).
-

Price-volume agreements. Price is set based on the number of prescriptions purchased by the
payer. In other cases the price is settled before and an ex-post discount is applied or, the
pharmaceutical pays the difference (conditioned refund).

-

Cross-selling. The pharmaceutical brings the single-product sell to a multi-product to
enhance the portfolio’s customer (79) (in this context, the payer). The company offers the
main treatment and some complements for it, free of charge or within a discount. Those
complements should add value to the principal.

-

Price ceiling. Price is fixed between parties’ ex-ante for a determined quantity of a medicine
for a therapeutic target during a specific period of time. If said figure is exceeding, the
laboratory might afford the difference and the public entity can prescript the treatment for
free – always in the determined target of patients. This particular financial option
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encourages public authorities to give a chance to novel drugs, which means, innovation too
(80).
-

Public procurement. Firstly, the public authorities and one or more companies seal a Precommercial Public Procurement (PCP) agreement. As a result, the government contracts
R+D services of a non-existent drug in the market yet. From that point, pilot-projects can be
born (81), after that a Public Procurement for Innovative Solutions (PPI) may be considered.
In the PPI the authorities, after detecting a public demand or necessity. The product is not
still in the market, nevertheless is possible to develop it in a reasonable period of time. The
European Commission has created Horizon 2020, a set of measures that stimulates
innovation drivers from the demand side (82). (Figure 7)

Figure 7- Phases of innovative public procurement through the PCP. (81)

-

Cost-capping/Dose-capping. The company gives free-of-charge drugs (83) to those patients
who are in need of more than X-amount of cycles or doses of that treatment. This method
can be used as a cost-effectiveness driver, related with how much consumption the patient
need to undergo meaningful benefits.

Financial-based agreements can come out useful in treatments which have been used in the past or
effectiveness has been already proven and no further research is needed.
Outcome Basis
In contrast, contracts based on outcome or health results set the price/total cost based on empirical
evidences from clinical trials or real-data, in which patients subject themselves to trials to prove the
expected effectiveness’ degree to a certain extent. That turning point must be determined at the
beginning, by means of a CEA measure or a biomarker and eventually the review period. Cost per
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QALY is generally used. The effectiveness may be tested at the end of the treatment or in a middleperiod point.
That’s why outcome basis RSS limits the risk sanitary decision-makers assume. Health authorities
receive a guarantee of results for a novel treatment (84, 85).
From a financial perspective, agreements based on results can be driven in two ways.
-

Conditional reimbursement. Financing is conditioned by a study or clinical trial of a target
population for data gathering. This modality leads to purchase systems:
o Coverage with evidence generation. The financier commits itself to pay the medicine
if the producer accomplishes a clinical study showing the expected results at least. If
there is a success, the laboratory only pays the treatment those participating in the
trial. For that reason, some laboratories include results and pharmaeconomic research
in the last phases of treatment’s development (III & IV) (84).
o Short-term effectiveness. The payer covers the medicine for a determined group of
patients during a short-term lapse of time, such a clinical study. After that, the
reimbursement for the rest of the treatment is continued only for those patients who
present reliable results in the short term. This purchase method avoids financing
drugs which do not benefit sufficiently the living expectancy or quality of life of the
patient.

-

Performance guarantee. The unit price paid for an innovative technology/drug is linked to
real data results in health terms – applied in real situations, instead of a clinical trial. That
means, the pharmaceutical company takes the risk of assuming a lower reimbursement if
real use of its product do not reach the expected objectives (78), since the financing is
conditioned by the medical effectiveness shown. It is useful when multiple treatments
compete offering the same solution level.
o Outcomes guarantee. The seller will discount or reimburse x-amount if the product
does not achieve the results mentioned in the initial agreement. The turning point of
results must be determined at the beginning, by means of a CEA or a biomarker and
eventually the review period. Cost per QALY13 is generally used as measure, as well
as percentage of reduction of the tumour size or patient behaviour. Experts
recommend using the most accurate measuring method as possible in real situations

13

quality-adjusted life year or quality-adjusted life-year (QALY)
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and not only for a selected sample. The effectiveness may be tested at the end of the
treatment (long-term) or in a middle-period point (short-term).
o Pattern or process of care. The financing part would set the price according to the
medical impact of the innovative treatment in real circumstances in a finite time
frame.
Figure 6- Taxonomy of risk sharing agreements (75)

As a consequence of implementing RSS schemes, some unusual infrastructures, financial and
information flows are required to keep tracking all information, measuring and monitorization
about patient’s evolution. Therefore, the provision of these resources creates some controversy,
essentially because RSS supposes sharing patient’s data, threating confidentiality (85).
Owing to the novelty and little experience holding RSS, an additional evaluation (74) is needed to
avoid hindering the effectiveness of these new purchase methods. The utility of the measures used,
as well as times, patients involved and the conclusion of results should be reviewed in order to
prove the price-setting process’ upgrade .
RSS are not suitable for all kind of medicines. Drugs which normalized consumption by a large part
of the population and with already standardized costs, for example. Using RSS to launch an
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improved version would imply bureaucratic, training and operational costs that overtake the cost of
the treatment itself, misusing the RSS processes. However, cancer disease presents an increasingly
urgent and costly treatments and demands evidences for proper functioning of medicines in a finite
time frame so RSS schemes are highly recommended being implemented. The opportunity cost is
worthwhile because drug price is higher than the RSS execution.
Nevertheless, Risk Sharing Schemes are rarely used in Spain.

3.4. Alternative methods for establishing more efficient prices on oncological drugs
Economical evaluation of drugs was born as a tool for ensuring rational use of medicines and
getting the SNS closer to an equitable health system. Providing this equality and access to medical
solutions has been always fundamental, and nowadays in Spain it is even more. This is because
there is an increasing demand for sanitary resources, especially the incidence of cancer (5). This
event occurs at the same time as budgetary limits come very marked by austerity.
The system for finding the financially optimal medicine currently used in Spain does not demand
anything beyond the budgetary impact as mandatory criteria to be considered (86). Whereas this
method can add some value to decisions, this modus operandi does not supply the expected
effectiveness reflected on results. In fact, a review made in Spain of 40 oncological therapies
resulted that the increase in overall survival compared to the alternative with which it was compared
was less than three months between 65% - 76.5% . However, in 22 of the 40 therapies studied there
was an added cost of more than 15.000€. What is more, six of them increased their cost between
30.000€ and 60.000€, with an overall survival increased between 2 and 3,7 months.
For this reason, multitude researchers suggest including the CEA as an indispensable criterion for
fixing prices. Assessing cost-effectiveness against more alternatives (similar treatments already on
the market or different but providing the same results) is a measure to boost the efficiency of the
SNS. Once the cost-effectiveness analysis is used in a standardized manner and as an universal
criterion for all final decision makers, it could be complemented by other criteria. Multi-criteria
analysis will be commented later on this paper.
In addition, CEA has become an innovation driver for the pharmaceutical industry. Once developers
notice which aspects are considered as providing more therapeutic value on new technologies, it
becomes an incentive to refocus further investigations Cost-effectiveness encourages not only the
industry, but the direction of government activities. CEA is a tool that helps to be aware about the
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socially interesting innovation, and which health policies might be priced in the first place(87).. In
conclusion, CEA is a channel able to prioritize which aspects have a higher impact on population
and must be improved as soon as possible. Finding out a cure with such high impact would mean
disruptive innovation.
For this reason, some modifications and alternative methodologies have been proposed during the
last years by researchers worldwide.
Cost-effective valuation and value based pricing
Within the cost-effective valuation method, there is not a pre-defined optimal range of reference.
This means there is no measure about how cost-effective the medicine should be for considering it a
worth investment for the SNS. In contrast, the WHO has suggested a measure that helps to clarify
this issue. It consists on determining three categories, according to each country economic
circumstances: (a) high-effective strategies those with ICER lower PCI; (b) cost-effective strategies
those with ICER value higher than PCI but three time lower than PCI; (c) non-cost-effective
strategies those with ICER over three times the per capita income (66). Moreover, having an
objective measure for classifying results prevents decision-making from being distorted by human
judgement.
Some other specialists suggest using the value based pricing method, basing its criterion on
previous economic data analysis such as cost-benefit or cost-effectiveness. This pretends changing
the paying per cost tendency for paying based on its real impact, settled as its value. In other terms,
questioning if the new drug’s worth what it costs. Economical evaluation might include the
adequate budgetary impact, the opportunity cost of buying this drug instead of another in monetary
and well-being and health terms for the SNS and all individuals. Or rather, ―How many QALY have
we stopped winning in some people at spend X-amount to earn 1 QALY in others‖(88).
For instance, when comparing two drugs with similar therapeutic value indirect costs may be added
to the total ones. Indirect costs are those not included in the treatment itself. If cancer patients are in
working age, they should ask for a medical leave. People who suffer cancer represent a decrease in
Spanish labour, directly affecting to the national GDP and the overall productivity too. They cannot
work while being treated, or if –unfortunately- die (mortality) or endure some illness’ consequences
making them unable to work anymore after the cancer (morbidity)(9). Another indirect cost is the
post-treatment cost: if the patient survives, which cost would represent to the SNS? How much cost
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treatment for risk-adverse effects and future check-ups? More hospitalization would be needed? It is
an oncologic treatment for those kinds of cancer are considered as chronic diseases? Marginal costs
or savings are often ignored by evaluators (32).
Moreover, the therapeutic value has to be defined together with some measurement requirements to
make data objective and subject to evaluation. Measures could be endpoints like the overall survival
rate; but also some middle points such as the improved quality of life, degree of tumour shrinkage
or hair loss degree (36).
Finally, decision-makers may judge correctly of alternatives. The presence of similar oncologic
drugs has become almost more important than the manufacturing cost of them, as we previously
discussed. But what would happen if substitutes become complements? Considering creating a
combination of similar drugs or using one of them as an adjuvant, (―multidrug‖) able to provide
significant improvements respect their individual benefits can impact positively on prices, and thus,
increase the cost-efficiency of the treatment (34, 89).
Bearing in mind these criteria helps to positioning therapies and asses better their value. In
conclusion, paying for value, since it represents a social and economic contribution, instead of costs
brings the chance of capturing more benefits per QALY for oncology drugs and incentives the
industry to align social necessities with their R&D portfolios (41).
Multi-criteria decisions method
We already know that price per unit of benefit on innovative oncologic drugs has been raised during
last years. Hence, we are unable to compare them to solutions which were already in the market in
terms of cost-effectiveness. Therefore, CEA may be complemented by other approaches to increase
the efficiency of the health technology assessments (HTA) and add more value to the final decision
(34).
Because of that, a new method for decision-making has been proposed, aiming to improving
resource allocation. Multiple challenges and agents involved in SNS decisions can provoke some
struggle when allocating resources. Multi-criteria decision analysis values the consequences of the
option even to the extent of treating risks as criteria rather than as probabilities (90). This is
possible since the three different perspectives are handled (financial, operational and decision
analysis), and from each of them we calculate costs and risks. Trade-off judgements are essential in
cost-effective investments. Further than setting lots of criteria to deal with until reaching a proper
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decision, multi-criteria analysis suggests an agreement about some criteria which is important for
different key agents. Once different priorities are shared, each criterion should be weighted jointly
enabling the risk-adjusted value-for-money calculation. For example, the common practice is using
QALY as unit of benefit. In contrast, society values more the fair access to health and the urgency
for treating severe illnesses (91). This is called prioritization, the key point in multi-criteria analysis.
Another example could be weighting higher the support to long-term strategy than QALY or costper-QALY. Decision-makers must prioritize on best value obtained for the available resource, is
risk-adjusted benefit divided by cost. This methodology has already been used for deciding
oncologic treatments in Portugal (92).
Moreover, this breakthrough way of deciding fruit of sharing perspectives, has translated the
holistic vision to the product which is subject to evaluation. Discrete but sustained growth of RSS
deals have shift from a single product to a portfolio of products offered by pharmaceutical
companies to payers (68). The objective is to present more reimbursement options and thus, ensure
consistent contracts. Decision makers (in CCAA or hospitals) can weigh the intrinsic values of the
public health authority according to the predominant local needs. Then, calculate the different
future options presented in terms of value-for-money. The overall projects should be projected
through the efficient-frontier. That way, eases the valuation of future events as parts of the same
investment, taking the portfolio as a whole; rather than evaluating the impact of medicines
individually.
An interesting example is the Allergan’s case, a pharmaceutical company which used multi-criteria
analysis for planning its R&D projects. The company introduced the Future Value criteria in order
to add-value to its long-term vision and making better decisions for the business’ strategic plan. If
decision-makers attach future value criteria when setting prices, some important issues would be
considered too, apart from the drug development’s cost. For instance, analysing the drug innovation
value along time and the chance of converging different types of oncologic treatment on future
healthcare. Furthermore, considering future criteria can turn into an advantage for the health
Spanish authorities by means of establishing long term policies, which macroeconomics understand
as more effective than the short term ones. The future vision can include, for example: (a) the
analysis of the Spanish population pyramid; (b) aging of the population; (c) the impact of the
introduction of new technologies in the medical field; and (d) future rationing the resources
allocated to health (29). Taking in account the future target population for an oncology drug could
be useful for multiplying the unitary price per the number of prescriptions forecasted and number of
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doses needed to complete a treatment. Bear in mind there is a meaningful difference between
buying a 100€ hypothetical drug for a thousand people target than for a one hundred people target
(93).
Standardization
Nowadays, the drugs’ final price decisions just involve the offer and demand (the pharmaceutical
company and the health public institution) that negotiate based in their own interests and criteria in
closed-door meetings. This ―secret flow of information‖ and exclusive responsibility does not
benefit the transparency and fairness that oncologic drugs’ prices both parties affirm that are meant
to be.
Standardizing evaluation method and price-setting convert them into a competitive advantage.
Firstly, because it can fix the challenging differences between regional decisions taken in Spanish
CCAA, as a result of a decentralised system. Designing a common procedure would support
equality in access to health, engage just key players in the decision-making process and prevent for
overspending resources and involving more people than necessary.
Another benefit from setting standard procedures would be guarantee transparency, one of the most
controversial issues on the field. Ensuring transparent flows of information, apart from respecting
ethics, help to take smarter decisions. The lack of transparency can mask conflict of interests and
bad practices. But it also makes the evaluation task harder: when companies present the clinical
studies reports, tend to use ambiguous language and general words as ―all‖ and contradictions. For
this reason, the validity of results might be questionable.
As a consequence, the person who would judge the new drug’s benefits has not clear, objective and
complete information, and asymmetric information happens. In fact, the 43% of the studies make
arbitrary decision about what studies to use to inform effectiveness data (65). On the other hand, it
should be pointed out that regulations and guidelines asking for results to the pharmaceutical
industry are often poorly specified (43). Finally, providing guidelines for maximizing results and
transparency would help to draw together other stakeholder’s vision. Research centres and cancer
institutions can contribute to research providing regional and local data. Moreover, the patient’s role
is emerging and experts say it should be considered when evaluating treatment benefits and setting
prices. Their principal variables often are not the same as the ones clinical studies look for, even if
theoretically laboratories want to maximise patient’s well-being (53, 94).
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In a certain way, some progresses have been done in the standardization challenge. The EMA
designed in 2016 some guidelines, called Adaptive Pathways, for easing countries to authorize MA
some kind of diseases.(32)
Innovation’s drivers and incentives
Apart from establishing proper measures to include this criterion while setting prices, like CEA,
governments might provide some policies to encourage innovation. Increasing the innovation
degree will be a competitive advantage at national and global level. A new entity can be composed
in charge of coordinating the presence of innovation in Spain (29).
First of all, forming a stable economic environment at macroeconomic level is a basic solution for
reducing projects’ uncertainty and impulse further research and innovation. Tax policies supporting
R&D projects, low interests rates and low inflation expectations would encourage private investors
and develop new technologies in Spanish territory, contributing to the national GDP’s growth (39).
Another policy could be offering some complementary assets needed by laboratories to find out
solutions. For example, provisioning them electricity and water or cession of industrial territories
through items of the Ministry of Industry.
Furthermore, if governments want to attract innovative technologies, they should reward them. The
current system recognizes medical innovation by patenting new drugs and treatments. In fact, the
pharmaceutical companies where the ones with a higher number of new patents, a 42% more than
the previous year (95). However, we have seen this method blocks price elasticity in the meantime
one company has the monopoly of a treatment and limits the government bargain power with
suppliers. Moreover, the patent system limits competition, because other companies are usually not
interested on investing for a medicine that has exclusive rights owned by another company. Experts
refuse patents even more, but companies which produce innovation and discoveries must benefit
from health revenues to continuing with their business purpose (36). Joseph E. Stiglitz, the
economic Nobel Prize Winner in 2001, suggested to governments giving prizes instead of patents to
innovative companies. He said that patents restrict the use of knowledge, and that is totally
inefficient. Applying this system means the presence of free market on drugs. As a consequence,
free competition would stimulate the drug price reduction; as the same time as companies would
receive monetary benefits or licenses, because we cannot expect innovation without paying for it.
Then, incentive patterns can be a feasible way to promote innovation (96, 97).
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Finally, another solution could be establishing collaborative models of research between private
pharmaceutical companies and public agents coming from the health and education fields. The
government can create policies which develop knowledge networks and promote new technology
diffusion, for example, between public universities and pharmaceutical companies. Since students
can participate in pharmaceutical’s research projects as a way of learning, the high –qualified
workforce in Spain will increase. What is more, the presence of innovative projects in Spain it one
of the largest employment generators in the country and could help mitigate the present "Brain
Drain" (98, 99).
Promoting collaborative research projects can help the pharmaceutical industry to clarify R&D
priorities, focusing innovation on the present and future health demand in the country. Setting
together the expected goals at the very beginning can be useful to reverse the declining tendency of
return-on-investment in R&D the pharmaceutical industry is suffering nowadays. (68, 100) Actions
such modifying the design of trials can be taken, which can provide accuracy to results and mitigate
uncertainty risks for public investors. These could improve meeting the Spanish health necessities
as well as increasing the willingness-to-pay of the government if a greater efficiency and long term
meaningful benefits are demonstrated. On top of that, research may be boosted also in science
parks, encouraging public research originating from public universities, cancer public organisations,
cancer patients societies and so on. Joining forces encourages speed dating between pharmaceutical
companies, academic institutions and public agents would create a ―precompetition‖ situation. This
framework of knowledge sharing allows better resource allocations for all parties and ensures a
consistent growth of economic, technologic and social benefits (44). In the States, George Bush’s
government founded the Project Data Sphere, a global data pooling initiative were pharmaceuticals
could base their future projects according to data from the public sector. The project was precisely
created for companies which investigated solutions for treating cancer (101).
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3.5. The Spanish National Health System’s actions: public health policies
According to the basic principles of the Spanish General Health Law (1986)14, health authorities’
actions must be oriented to provide health and prevent illnesses. This service is described as
universal for all the Spanish population.(102, 103) This means every person in the Spanish territory
has the same right to receive public health assistance. In other words, Spanish people and those who
have applied for the residence permit have the same access to public health as someone living
undocumented, because the Government considers that health is a basic right that cannot be denied
to anyone. Spaniards living in a country not belonging to the European Union and unable to get
access to public health in that country, has the right to be attended by the Spanish public health
authorities too; and said cost will be assumed by public funds. In addition, the service supplied has
to be equally effective in every point of the Spanish territory. The ―universality‖ and ―equality‖
facts are controversial points. Firstly place, the condition of Spanish population should be welldefined: it is not fair to deny the right of health; as the same extent that using public resources
without paying taxes is unfair too, from the community perspective. Setting some constraints can
help to equilibrate the inputs and the outputs and therefore, contribute to efficiency. Secondly, the
equality between individuals around the national territory is currently studied, given that some
theories talk about considering people in groups which are not equal among them due to dissimilar
frameworks and necessities. Grouping them might be considered as a measure for effectiveness as
well (104).
The Spanish Government condition in matters of health is a decentralized system. In other words,
there is division of competences between the Central Administration and the autonomous
communities (CC.AA.). In brief, the National government has the duty of proposing, evaluating and
setting health policies. It also must proceed to the health technology evaluation (HTS) in order to
determine either a new drug or treatment against cancer is effective or not and must be included in
the public health services’ portfolio. However, this last activity has been proposed to be common
for all the EU members. In other words, Mandatory assumption of joint evaluations of clinical
evidence and technological innovation - the economic and social aspects would remain an
exclusively national competence. The objective is to reach more transparency and provide the same
evaluation system for pharmaceutical companies so they should not change it for each country.
Hence, there would be acceleration in the patients’ access to new treatments and consequently each
14

The General Health Law was established in 1986, but the commented points, in the newest version of (30th April,
2019), remain as the original ones.
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public health system would increase effectiveness some matter. The proposal’s resolution will be
after the European elections, the 26th May 2019 (105, 106).
On the other hand, each CA is responsible of the execution, administration and management related
to health. This suggest that each autonomic health department has the obligation of setting the price
of new treatments, and means each CA will judge according to different criteria or assigning them
diverse weights in terms of importance. To illustrate it, the same anticancer drug is susceptible to
have up to 17 different prices in Spain15.
Fruit of the authority decisions, the patient has the right to be informed about the health services
he/she can access and about the necessary requirements for its use (107). Conversely, if the patient
wants to respond by making a proposal or getting involved in health management issues, the only
way is when going on behalf of a trade union or private business (108).

3.6. Alternative methods for establishing more efficient health policies
As previously commented, efficiency in the health public system means providing the maximum
quality of life to citizens at the lowest cost as possible. Apart from dealing with economic aspects
redirecting evaluation to cost-effectiveness analysis, other factors are equally important for
sustaining the health factor on the welfare state. Quality of life can be raised by means of
diminishing social costs16 (Figure 8). An effective way to reach a higher level of welfare is editing
the list of preferences the Government should focus their efforts on, in terms of time, budget and
policies (87). Including citizens for laying down the social preferences for government actions is
basic for raising the welfare status and redirecting innovation research. Authorities ought to bear in
mind some patients would be disposed to pay for their treatments with the purpose of eliminating its
cancer or at least, stop it. Even so, is unfeasible to base health policies on personal treatments. For
this reason a strategic vision, focused on the long term, must be settled on in a democratic manner.
One option might be that each party candidate to the presidency must publish its list of health
priorities and inform properly to the Spanish community. Then, citizens, who are also patients, can
support those lists by using their vote (111). The result, will be a guide for prioritize resource
allocation additionally to encourage both government and pharmaceutical industry to focus

15

Leaving aside the autonomous cities of Ceuta and Melilla
Social costs are considered the total cost of something for the society. It is the sum between the private cost
(monetary) and the externalities. Externalities are a loss or gain in the welfare of one party resulting from an activity of
another party, without there being any compensation for the losing party (109, 110).
16

42

Could we improve efficiency on healthcare systems reorganizing investments on cancer treatments?
Paula García Rodríguez

innovation on the biggest social concerns, in order to yield higher impact while supplying oncologic
solutions.
Figure 8 - Example of types of results in health research. Possible factors decisions about the economic and social
productivity in oncology (112, 113)

Furthermore, the fact of involving patients on policy –decisions implies the unavoidable necessity
of real practice of transparency, beyond the theory mentioned on laws. Transparency is needed for
avoiding misunderstandings and absence of some information that could lead to inefficient
procedures. Recent literature suggests unifying the evaluation methodologies in all CCAA will
contribute to guarantee transparency in prices. The proposal is a centralised price-fixing procedure,
or setting some basic standardization for first stages of price-agreement. An option is to provide a
series of standard values that researchers can use to calculate their costs or calculate standard costs
for some oncologic key points, taking use of medical records from all the CCAA (112).
Apart from being more socially-engaged method, it is more efficient. Reducing the degree of
outsourcing decisions entails a lower transaction cost and simplifies the alignment of priorities
along the territory. Hence, a higher degree of equal access to public health would be offered in
Spain. Another proposal would be creating an independent agency to make good decisions with
legally binding power (87) , away from possible conflict of interests and ensuring total
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accountability to citizenship. One real example is the British National Institute for Health and Care
Excellence (NICE).
Moreover, the lack of transparency stimulates climate of distrust, which becomes an
obstacle to innovation. The doubts feed the uncertainty, hindering disruptive solutions’
investment, as well as to attract companies to offer their innovation in our country. The
Spanish country has technical capacity for promoting innovation but doesn’t take the most
of it. Redirecting the pharmaceutical market in an innovative way can be a solution. Instead
of conceiving and demand and supply, understand innovation as ―capacities demanded‖ and
―incentives supplied‖ for attracting quality talent and investment for innovation. This
organization requires redirecting public policies onto the concept of ―maximizing the
shareholder value‖ , since the public Spanish agencies would be able to offer disruptive
solutions for fighting against cancer, more attractive our country will be in the financial
market. This goal can be promoted in different but complementary ways: (a) cooperation
between the government, business and public education for educating qualified human
capital looking for competitive advantage; (b) provide physical capacities for developing
new technologies which could result interesting for foreign investors; (c ) create a
sustainable way to finance public agencies able to invest in the public knowledge base
required for the next round of innovation (104, 114).
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4. Discussion
My findings suggest that the Spanish public health authorities are currently unable to capture the
full efficiency on supply procedures for oncologic drugs. Efficiency is fundamental in health
system. It is important to allocate resources properly with the purpose of avoiding unnecessary poor
outcomes for cancer patients in terms of health, moral, experience or cost. Also, reaching the
highest level of efficiency would prevent the SNS denying health improvement to Spanish citizens.
Especially those treatments that could have been offered if a better management of the resources
available to the national system and the other entities involved had been done (115).
The incidence of the disease in our country grows at a faster rate than the resources intended to
palliate it. This situation compels the government to respond rapidly, due to budgetary liquidity
emergencies caused by the country's political instability in the last few years since the crisis of
2008. Measures oriented in the "here and now" are established, with a short-term effect and which
may continue to shut off the supplies, seeing that healthcare represents a weighty part of public
spending (116, 117).
This kind of decisions constrains the equal access to health care, a right of Spaniards and an
obligation of the Government and the World Medical Association (WMA), as it was retracted in the
Helsinki Declaration of 1964 (118). For instance, the SNS has denied some oncologic treatments it
considers cannot afford, such in the case of nivolumab (Opdivo) combined with ipilimumab
(Yervoy) for advanced stages of melanoma in adults (119).
Authorities ought to move from the actual conjuctural policies to the structural ones, oriented in the
long-term, setting multi-year budgets sufficiently robust to face a change in the legislature and
maintain the social goal. In order to reach this challenge; demographic, population’s health habits
and technology diffusion should be studied in first place. Data collected would improve strategic
planning extensive to the government and pharmaceutical industry actions.
The research done highly recommends to run new policies to five main aspects: (a) reconfiguration
of price setting criteria; (b) standardize evaluation processes for a centralized decision method
capable to ensure transparency and efficient flow of information; (c) drive new treatments
purchases to Risk Sharing agreements; (d) public policies promoting innovation; (e) collaborative
measures between the pharmaceutical industry and the public sector .
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Not straying to the truth, until now, the Spanish government has launched some initiatives to fight
against the lack of efficiency in the SNS. In 2017, The State Compact for Health Service (Pacto de
Estado por la Sanidad), was proposed by the PP (Partido Popular) and supported by the
opposition, the PSOE (Partido Socialista Obrero Español) and other minorities present in the
Senate. Its purpose was taking action to reach significant stability and sustainability in the SNS.
Due to the changes in government, the project remains as a preliminary agreement even now (29,
120, 121). Other measures have been taken, as modifications in law for promoting the national
R&D and innovation, included in the Real Decreto-ley 3/2019. Despite of that, the measurements
leave too much space for the imagination and in some aspects cast doubts on their real utility. For
example, the new law proposes agreements with public research units, providing them a subsidy if
the expected budget is lower or equal to 50.000€. The measure means a positive approach to
innovative promotion, but it probably results insufficient since oncologic discoveries require huge
investments. For instance, Roche, the pharmaceutical leading anticancer treatments in Spain, spent
over 54 million on R&D in 2017 (122, 123).
The absence of precision in regulations and measures published by Spanish Government affects
also to other aspects, like determining the value and innovation degree of a new treatment. The lack
of guidelines makes harder for manufacturers to design projects which reach the social and
economic expectative of authorities. On the other hand, evaluators have no objective reference to
judge and giving rise to inefficient decisions and higher disparity between CC.AA health services.
A great number of studies advert about the lack of proper evaluations used nowadays in Spain. This
insufficiency is reflected on the efficiency the SNS’ portfolio, fundamentally on anticancer drugs..
For example, Ticagrelor, a drug for treating hematologic illnesses costs 15.000€/QALY. On the
other hand, Lapatinib for treating breast cancer has a 2.000.000€/QALY cost (and additional living
month costs 60.996€) (88, 124, 125).
This case reflects there’s still a long way to go in being an efficient national healthcare system. It is
necessary to study the appropriate investments and place efficiency before saving. Moreover,
successful strategic plans can be a source of long-term savings, especially in the marginal costs of
cancer. Lastly we should emphasize the prevention programs promulgated by the Government are
essential for stimulating SNS’ efficiency: activating measures for cutting the potential number of
people suffering cancer will be translated to (a) less treatment’s cost on hospitals and drug
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purchases; (b) a raise in welfare given that there would be more health population in the country.
Those prevention actions might give especial importance to finish with smoking and nutrition
education, especially in schools.
In conclusion, the study advocate Spanish public health authorities should review the national
health policies with critical awareness from now on. A major implication from governors is
necessary since actual reforms are not enough for complying with government obligations. At the
end, even if literature suggests that high prices on oncologic drugs come from the industry, and it is;
because every business final objective is making profits. However, it is the Spanish Government
who has the responsibility of dealing with conflict of interests and guarantying fairness on health.
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5. Conclusions
To conclude, this study pretends a change on mind in governmental priorities and encourages the
Spanish public health system and the Spanish government to take action with the purpose of
providing real solutions on this issue.

5.1. Final remarks and implications.
To achieve a more efficient healthcare system within the framework of cancer treatments, the
current criteria for pricing must be questioned. The judgment must be limited in the short term and
with excessive fixation in the cost. At the same time, to bet on a global vision in the long term, with
a common methodology for all the autonomous communities. What could be expensive today, can
be profitable tomorrow.
The concept of innovation must be defined because it must include the creation of the value that
provides an oncological treatment to the patient. The benefits could go even further, since more
people recover from cancer. It could signify an increase in quality of life, knowledge diffusion and
source of savings. Widening the national healthcare challenges would lead to create a sustainable
economic and social framework sufficiently attracting for investors who bet on the innovation
growth in Spain. It is important to understand the financing of innovation as an investment and not
as an expense.
Therefore, it is equally necessary to provide substantial, objective, measurable and clear health
improvement results for all interested parties. Stipulating the correct guidelines, the SNS will be
able to pay for the real value of the medicines, instead of paying for their cost.

5.2. Future research and limitations
The study has been limited by the confidentially agreements of meetings for price-setting. It is a
constraint for finding out updated data about prices. Because of that, the prices of reference for
oncologic drugs are from 2012. If, as this study suggests, transparency standards are applied; future
research would be able to provide even more accurate solution for maximizing efficiency in the
SNS.
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One subject that remains to be explored is the influence of human judgement during MA evaluation
and setting prices. Actually, human judge is the stronger driver in this type of decisions. I would
find interesting to know to what extent common sense must influence the results of standardized
decision models and partly subjected to mathematical variables. In that case, how could this
measure is included objectively to reduce opportunity costs in decision-making?
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Appendix
Appendix 1- Medicine’s development before setting prices
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Appendix 2 -Initial fragment of IPT Report of nivolumab (Opdivo® in combination with ipilimumab (Yervoy) in advanced
melanoma
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Appendix 3 - Public health and pharmaceutical expenditure per inhabitant according to political ideology study period and
type of Autonomous Community according to GDP. Conservative (PP) vs. progressive (PSOE) (70).
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