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Editorial

Crisis  of antibiotics:  Health  professionals,  citizens  and  politicians,  we
are  all  responsible�

La  crisis de los antibióticos: profesionales sanitarios, ciudadanos y políticos, todos somos
responsables

José  Miguel  Cisneros  Herreros ∗, Germán  Peñalva  Moreno
Departamento de Enfermedades Infecciosas, Microbiología y  Medicina Preventiva, Instituto de Biomedicina de Sevilla, Hospital Universitario Virgen del Rocío, Sevilla, Spain

The antibiotics crisis has approached slowly and progressively,
almost unnoticed, but  has now become a serious threat to  pub-
lic health worldwide.1 In hospitals in  developed countries such as
Spain, patients are being admitted with serious infections caused by
intractable multidrug resistant bacteria (MDR),2 and up until now
their dissemination has been relentless.3 The mortality, suffering
and cost of the infections produced by  these bacteria are  at their
greatest when they are a result of sensitive bacteria. Thus, the mor-
tality of patients with bacteraemia due to  carbapenem-resistant
Enterobacteriaceae is four times higher than if produced by Enter-
obacteriaceae susceptible to  antimicrobials.4 If things continue as
they are, estimates for the situation in 2050 are  terrifying, because
MDR infections will produce more deaths than cancer, and a million
people will die every year in Europe alone.5

Antibiotics are  extraordinary drugs because they have saved
more lives than any other group of medicinal products, and because
they normally cure the illness completely within a  few days. How-
ever, it is both ignored and forgotten that their ecological impact
differentiates them from other drugs because they transcend the
patient who receives them and affect society. They do so in such a
way that, by prescribing, dispensing, or taking an antibiotic, there
is a social responsibility on top of individual responsibility. This
is because prescribing, dispensing or carrying out antibiotic treat-
ment poorly increases the risk of resistant bacteria, and, with it,
that of transmitting serious and even fatal infections caused by this
bacteria to family, friends and the community.

Despite all these data, the antibiotics and bacterial resistance
crises are not on the news, nor do they concern society.

What can we  do  to  tackle this situation? We  can apply the clin-
ical method as we  do everyday. What is the diagnosis? What is
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the cause? Who  is  responsible? And what is the most appropriate
treatment?

What is  the diagnosis? The diagnosis is evident. We are facing an
endemic/epidemic situation, as the case may  be, of MDR  infections
as we have never seen before.

What is  the cause? Establishing the cause of this situation is
more complex because there is  multiple causation and the influ-
ence of each factor has not been measured. However, the main
factor is that microbial resistances are a  biological fact, a  defence
mechanism for bacteria to  protect themselves from antibiotics, and
the expression of a biological war  between the human and bacte-
ria species, that we are losing, because the speed at which bacteria
generate resistance is  greater than the speed at which we invent
new antibiotics.6 Bacteria are teaching us a genuine lesson that we
should imitate, because they have succeeded in  working together,
exchanging information, plasmids, and resistance genes, and taking
advantage of globalisation to disseminate themselves, as borders
are of no significance to them. Conversely, humans have accelerated
this biological process by using antibiotics excessively and without
precision, each working only for him or herself without sharing
data, with scant coordination and a  reduction in  research. This is
the reason why the discovery of new molecules has slowed down.

Who is responsible? The responsibility for the antibiotics crisis
is shared by health professionals, citizens and politicians, although
to varying degrees. The contribution made by countries is  very  het-
erogeneous, with Spain occupying a  very high position because it
ranks among the highest in the world for human consumption of
antibiotics.7

Professionals are responsible for the antibiotics crisis because
the prescription and dispensation of antibiotics is  something
that can be greatly improved. One in  every two prescriptions is
inappropriate.8 This extraordinary figure on lack of quality is a
result of the disproportion that  exists between the enormous vol-
ume  of new knowledge about infections, bacteria, new hosts and
antibiotics that appears day by day, and the time spent by pre-
scribing physicians on continued training on antibiotics. This gap,
which continues to increase, generates uncertainty in the physi-
cian, a situation that is  perfect for commercial marketing to achieve
a  multiplier effect on prescriptions. And to  all this must be added the
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anachronistic and unjustifiable absence of the infectious diseases
specialisation in Spain, which impedes regulated training of infec-
tious disease specialists and dissemination among peers of criteria
for the appropriate use of this health technology that  is in danger
of extinction. Professionals have also been responsible inasmuch
as we do not understand that there is  only one way to face this
enemy, and that is to work together. Fortunately, this situation is
changing.9

There is another opportunity for improvement in the dispens-
ing of antibiotics. During this process, which is  much more than
the sale of a product, the pharmacist must participate by informing
the citizen about the correct use of the prescribed antibiotic, rein-
forcing as part of his or her advice the need to finish the prescribed
course, answering any questions and also correcting any prescrip-
tion errors that may  occur. Unfortunately, this does not always
happen. In this issue, Guinovart et al. present a study conducted in
220 pharmacies in Tarragona to find out the rate of compliance with
the current law that prohibits the dispensation of antibiotics with-
out a medical prescription, and how much advice about appropriate
use of antibiotics is given to  citizens. The results of the study, car-
ried out between January 2013 and February 2014 are distressing,
although consistent with the country’s general situation, as the law
was violated in 54% of cases.10 These data confirm those obtained
by the same group in  previous studies,11 and highlight the fact that
the problem is not anecdotal but structural, and, as indicated in  the
title, goes well beyond being an administrative problem.

Citizens are also responsible for the antibiotics crisis in that
by disregarding medical advice, changing the dose or the dura-
tion of the treatment; when they self-medicate; or playing the
role of “doctors” and recommending another person take what
worked for them; or by not carrying out sanitary measures, such
as hand hygiene, or appropriate immunisations, which are fun-
damental to avoid infections and thus use antibiotics. According
to the Eurobarometer, the Spanish are at the bottom of the scale
in Europe when it comes to  knowledge about antibiotics and
infections.12

Politicians and central and autonomous health administrations
are also responsible for the antibiotics crisis in  the following ways:
By failing to enforce the law which prevents the sale of antibiotics
without a prescription, as the article by Guinovart et al. reveals.10 By
failing to entrust professional leadership with plans to  fight against
resistances and failing to equip them with the necessary resources
to execute these plans.13 By failing to include information about the
prudent use of antibiotics in  primary and secondary education cur-
riculums. By failing to create an infectious diseases specialisation,
as they have recently been reminded by the European Centre for
Disease Prevention and Control (ECDC) after a visit to Spain to eval-
uate the resistance situation in the country.14 When the seventeen
autonomous communities fail to  coordinate their actions in order
to face up to this enemy, that to our shame does not understand
territories. And, finally, by cutting research budgets.

And what is the solution to this crisis? The two fundamen-
tal measures are training and research, and we know how to
apply them, but, unfortunately, at present we lack the necessary
resources.

Training for citizens and professionals, remembering that we
need to innovate to succeed, because what has been done so far
has led us to where we  are now. We know how to do  it: television
and PROAs (Programmes for Optimising the use of Antimicrobials).
Road safety campaigns on television have been successful, and we
can repeat this in schools and on the television. The PROAs, are led
by microbiologists, preventionists, pharmacists and infectious dis-
eases specialists who know how to implement them,15 and we have
demonstrated that they are improving the use of antibiotics,16 and
reducing resistances and mortality from serious infections.17 We
should therefore put them in  motion without further delay. For this,

institutional support with funding to  pay for the time required for
training, and timely incorporation of developments into diagnostic
microbiology is  essential.

Public and private, national and European research to  increase
the budget and develop at the speed at which we  need new antibi-
otics, and also to prioritise research on the main health problems.
We  have a way to  do  it through the competitive tenders from the
Instituto de Salud Carlos III [Carlos III Health Institute] and the The-
matic Networks for Co-Operative Research in  Health (RETICS) in
Spain, and in Europe through public–private consortia such as the
‘New Drugs for Bad Bugs’ (ND4BB) programme from the ‘Innovative
Medicines Initiative’ (IMI)18 which already exist.

Together we  can tackle the antibiotics and bacterial resistance
crises with a  chance of success. For  this, however, it is essen-
tial that we change the current situation and that discussion and
plans19 lead to professional confidence, resources, data and results.
If the current situation continues, the threat of return to the pre-
antibiotic era will be at closer quarters.
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