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Editorial

Precision  Medicine:  A  Modern  Odyssey�

Medicina de precisión: un viaje a Ítaca
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Precision medicine is  defined as prevention or applied treat-
ment, tailored to each patient’s individual needs, as determined by
the  genetic profile, biomarkers, phenotype or psychosocial char-
acteristics that distinguish some patients from others, despite a
similar clinical presentation.1 This concept introduces new dimen-
sions into the diagnosis and treatment of disease. On the one hand,
new, more complex diagnostic classifications will be required,
based on the factors that differentiate patient subgroups among a
population with a specific disease. On the other, new personalized
treatments will be developed that are applicable only to certain
subgroups within a  population presenting the same disease. These
new treatments will be more specific, more effective, and less toxic.
Thus, treatments will not be administered to patients who  will
not respond to them, generating significant savings in healthcare
costs. In respiratory medicine, we  can already cite examples of per-
sonalized medicine applied to  lung cancer, infections, and more
recently, sleep apnea. In the case of cancer, the determination of
genetic markers in  patients has transformed standard histological
classification, permitting the identification of specific subgroups
of patients who will respond to certain treatments. We know
now, for example, that subjects with non-small cell carcinomas
who have the Echinoderm microtubule-associated protein-like 4-
anaplastic lymphoma kinase (EML4-ALK) fusion gene respond well
to crizotinib.2 In respiratory infections, the recently described
role of immunologically integrated microorganisms in  our respira-
tory tract, known as the microbiome, has acquired significance in
patients who develop exacerbations in chronic respiratory diseases.
In  chronic obstructive pulmonary disease and other diseases such
as cystic fibrosis (CF), the composition of the microbiome varies
depending on disease progression and modulates the virulence of
the pathogens involved in exacerbations. Thus, if the host micro-
biome is characterized, the severity of the disease can be better
defined and new, more personalized approaches can be designed
for the treatment of exacerbations. This will reduce the risk of side
effects.3 Furthermore, the use of genetic and epigenetic analytical
tools has improved characterization of patients and their response
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to  treatment. For example, in patients with sleep apnea–hypopnea
syndrome (SAHS), the effect of CPAP on blood pressure can be  pre-
dicted by analyzing microRNA (HIPARCO score).4 The use of  the
HIPARCO score, then, may  optimize the indication of CPAP, reduc-
ing the adverse effects derived from the use of ineffective drugs or
from CPAP itself, in addition to reducing costs.

These changes in medicine are being driven by our expand-
ing knowledge of genetics, epigenetics, and the identification of
biomarkers in most diseases, along with the technological capacity
for analyzing large amounts of data. Thanks to these technologi-
cal advances, registries and clinical and biological databases have
been developed, allowing the analysis of large numbers of  patients
(big data). This will lead to the identification of patient clusters with
common, but still unknown, characteristics in  terms of  prognosis or
therapeutic sensitivity. These advances will also require healthcare
personnel to embrace radical changes, and these approaches must
be implemented in  both undergraduate and postgraduate train-
ing, to  give medical professionals the skills they need to manage
diseases from the new perspective of precision medicine.

Precision medicine, by improving prognostic and therapeutic
efficacy, is beneficial for patients, administrative staff and health-
care personnel. However, this enthusiastic vision of  precision
medicine as a  ground-breaking innovation must be tempered and
contrasted with a series of questions.5 To date, attempts to predict
the risk of disease based on genetic characteristics have produced
very modest results, with very limited applications. Drugs that have
been developed on the basis of gene targets are very often applica-
ble only to a small proportion of the affected patients, and as such
do  not provide any improved overall prognosis among individuals
with that disease. This is  the case, for example, with lumacaftor
and ivacaftor in  the treatment of CF, which benefit only a  very
small number of patients with specific mutations.6 Moreover, the
reduced size of these target populations increases the cost of  drug
development. Situations have also been documented in  which the
use of genetic testing to guide treatment has not improved efficacy
or safety.7 Finally, problems arise as evidence of the heterogene-
ity and poor quality of the information stored in  databases and
registries come to light.

All diagnostic or therapeutic innovations have to  be backed
up by studies supporting their benefits in  the overall prognosis
or clinical course of patients, that is  to say, reduced mor-
bidity and/or mortality. Standards must be equally high when
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introducing strategies based on precision medicine, since all
healthcare systems must implement innovations on the basis of
these criteria and on considerations of cost-effectiveness. Evalua-
tion of precision medicine from a pragmatic viewpoint of scientific
rigor and social interest presents a  considerable methodological
challenge. How can benefits demonstrated in a single subject (tri-
als with N=1) be extrapolated to a  certain population? Is it useful to
establish associations based on analyses of large databases (with
no previous hypothesis)? These questions remain unanswered.
Some authors have suggested that precision medicine targeted at
prevention, rather than treatment, may  be  more realistic, gener-
alizable, and cost-effective.8 In conclusion, on the road leading
to the introduction of precision medicine we  will have to cate-
gorize patients according to factors that go beyond our current
perception of disease, to acquire skills in  new areas and learn
new concepts, to assimilate hitherto unimaginable associations and
interactions, and to develop new analytical methodologies. Only
at the end of the odyssey will we  realize the importance of the
journey.
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