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During the last decade we have witnessed a change in

health care management. Predictive, personalized [1],

individualized [2] or stratified [3] medicine are some of the

terms that have been coined to describe a new approach to

dealing with disease. In essence, the new paradigm is based

on matching patients with the best treatments available

according to each patient’s characteristics. Patients are

classified through new tests, mainly genetic in nature, the

growing proliferation of which is behind the extensive

application of this new approach to managing disease. In

parallel, new therapies, many based on new mechanisms of

action and biological agents, allow ever narrower targets

within the cell to be addressed. This combination of new

diagnostic techniques and targeted therapies has improved

the perspectives of managing some difficult conditions,

such as some types of cancer, by controlling the progres-

sion of a disease and maintaining it rather as a chronic

condition, even achieving a cure in some cases. This new

paradigm is raising expectations for both patients and

physicians. Health care systems are transforming the

management of some diseases and re-writing treatment

guidelines to incorporate the advantages of newly available

therapies and approaches. However, notwithstanding the

rapid development of these changes, there are some issues

that should also be taken into account. Here, we highlight

some elements that are frequently overlooked or taken for

granted.

Personalized medicine is frequently based on drug

treatments that are more expensive than other, more tra-

ditional, therapies. These types of new drug generally tar-

get conditions that are more prevalent in developed

countries, where a wide market in terms of potential

patients and purchase capacity exists. To our knowledge,

there is no experience of this kind of approach being used

to address conditions whose prevalence is higher in less

developed countries. It would be interesting to make per-

sonalized medicine accessible to lower income countries so

that they could also benefit from the new advantages.

A clear contribution of personalized medicine is that it

aims to address the imperfect information related to diag-

noses and effectiveness that generates uncertainties in

healthcare. Personalized medicine reduces uncertainty by

identifying more clearly those patients that will response

better to treatment and by establishing new and more

specific therapeutic targets. However, personalized medi-

cine could also have the ‘‘side effect’’ of introducing

undesirable effects into the system, in the sense that new

diseases are seemingly created based on an identified gene

mutation. Manufacturers intend to classify mutations of the

general condition as potential new orphan diseases (prev-

alence lower than 50 cases per 100,000 persons), which, as

a consequence, would attract a greater reward from health

authorities in terms of higher prices for the new therapy,

and probably better reimbursement policies. Of course, this

process would imply higher costs for public health care

systems. This is nothing new at this point, however, as this

trade-off between improved health outcomes and higher

health costs is already common practice.

Within the last decade, new tests, mostly genetic, have

gained access to the market. Currently, there are over 1,800

genetic tests that help define and classify new diseases and

patients [4]. Some tests belong to the field of so-called

companion tests, i.e., they must be applied to patients prior

to the administration of a given drug to make sure that they

are the right candidate to receive that medication. Other

tests do not belong to this category and their link to drug
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treatment is not as narrow. In either case, the pressure to

increase the number of diagnostic procedures keeps

growing and the effects, generally on hospital budgets, are

becoming a concern. Consider the case of a low prevalence

condition for which a genetic test to identify better

responders to a given treatment is available. The manage-

ment of that disease would advise prior administration of

the test to any patient suspected of having the disease. This

would necessitate that, besides the personalized treatment

costs of the best responders, the costs of the test be applied

to the whole population of patients. Depending on the costs

of the tests and therapies, this way of coping with the

disease may incur excessively high costs, making the

application of personalized medicine unadvisable [5].

The economic literature is not fully conclusive on

whether personalized medicine leads to either global sav-

ings or cost increases in health budgets. Clearly, there are

some areas where the combination of tests and personal-

ized therapies will generate savings in the management of

the disease (e.g., the KRAS test in colorectal cancer saves

costs and improves health outcomes). However, in other

areas, the application of personalized medicine will defi-

nitely increase health costs, although simultaneously con-

tributing to health improvements. In these cases, to adopt

efficiently guided decisions, it will be necessary to develop

economic evaluations adapted to each particular case.

Regarding the application of economic evaluation to

personalized medicine, the development of such analysis is

far from straightforward. The specific features of evalua-

tion processes (mainly assessing the links between tests

results and final health outcomes) demand ever more

complex techniques to assess the final effectiveness of the

technologies under study as well as their efficiency [2].

Currently, much research is being undertaken in this area,

as can be seen in the literature and in ISPOR discussion

panels.

To date, genetic tests, including the reagent kits required

to implement them, have not received the attention they

should given their consequences for the therapeutic deci-

sions derived from their results. The quality of a test

depends on its sensitivity and specificity to classify patients

together with its inherent characteristics (ease of applica-

tion both to patients and in the laboratory where the results

are obtained) [5]. The originator of a diagnostic test

guarantees its value by mean of the CE mark; interestingly,

the CE mark is always a self-assessed certification. Thus, it

would seem that more effort and resources should be

devoted to externally validate the quality of such tests,

thereby reducing some inherent uncertainties and asym-

metries of information.

The CE mark has become a requirement for market

access in the European Union (EU). This mark sends a

positive signal of quality to the market, allowing

manufacturers to market the new test more profitably.

Furthermore, hospital laboratories have also developed

their ‘‘own cuisine’’ tests, that is to say, they use some of

the commercial reagents, assays and kits to combine them

in their own way to diagnose diseases. In these cases,

assessment of the quality of the final result can even be

more subject to uncertainties and wider variability and,

again, some external assessment would be desirable.

In some cases, industrial laboratories develop a test

together with a new drug suitable for a group of patients.

These tests, when marketed jointly with the drug, are called

companion tests. Previously, a clinical trial must have

demonstrated that patients can be identified by the test and

that the treatment is adequate for them. This process may

require a period longer than usual to jointly assess the value

of the innovation. Then, having approved the evidence, in

the case of the EU, the European Medical Agency (EMA)

would bind together the test and the drug and authorize the

joint new technologies.

Nevertheless, for diseases with limited therapeutic

options, early access mechanisms have been applied. A

case in point is the recent market approval by the EMA in

2014 of Vynfinit�, together with the two diagnostic agents

Folcepri� and Neocepri� (all of them are designated

orphan medicines), targeting platinum-resistant ovarian

cancer. According to the EMA’s own explanation, this

approval ‘‘illustrates the current trend towards the devel-

opment of medicines targeted at specific patient popula-

tions, which is based on a better understanding of the

underlying molecular mechanisms of the disease. By tar-

geting specific patient groups who are likely to better

respond to a treatment, the response rate in the population

treated can be improved and treatment can be avoided in

patients who are unlikely to respond to the treatment,

sparing them potential side effects’’ [6].

We must point out that national processes for price and

reimbursement authorization are more complex as health

regulatory bodies must assess not only the efficacy of the

drug––as was traditionally the case––but also the dis-

criminatory power (i.e., the classification of potential

patients to receive the drug) of the test as a prior step in

order to understand the final health outcomes. The test plus

medication bundle must be compared to the standard of

care without any previous stratification of patients, which

makes the assessment process more cumbersome. It has

also been acknowledged that such joint authorization will

give the manufacturer monopoly power as no other alter-

native test can be used for the identification of patients

suffering from the condition prior to treatment with the

new agent.

The rapid development of new genetic tests illustrates

the possibilities opened by genomics to better understand

human biology and to identify new therapeutic targets.
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However, we must be aware of the risks of having too

many slightly different tests with small therapeutic value.

On the one hand, in general terms, it is good in any

emerging area to have a lot of different sources of infor-

mation; however, on the other hand this abundance of tests

may also be perceived as a challenging strategy used by

manufactures to artificially differentiate themselves––both

in terms of the tests and in terms of new therapies––to

increase their market power and profits.

In conclusion, we observe that current medical man-

agement of disease processes is based on several diagnostic

procedures, including some that are genetic in nature,

which allow a therapeutic plan to be established. Due to the

inherent uncertainty surrounding the validity of test results

(false positives and false negatives) and treatment effec-

tiveness, it still remains ambiguous if personalized medi-

cine is the best choice for all conditions [2]. For instance,

there are some reported cases of patients responding to

oncology treatments in spite of being previously classified

by genetic tests as not indicated to receive that particular

therapy. This fact leads to some doctors having consistent

doubts on how to manage some patients. Furthermore, as

this new approach implies additional expenses in many

cases, the change in paradigm from traditional manage-

ment of disease to personalized medicine should be based

not only on potential health gains but also on information

derived from an economic analysis of these new technol-

ogies. Personalized medicine is not yet a panacea; in our

view, its implementation demands case-by-case interdis-

ciplinary assessment.
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