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ABSTRACT

ommendations, but only to give a multidisciplinary opinion on
topics that could be particularly debatable or controversial.

The childhood immunization schedule is well known and
generally well implemented in developed countries. For various
reasons, the same is not true of vaccines aimed at preventing
infections in adults, in which vaccination coverage is incomplete and generally very deficient.
In order to assess the situation of adult vaccination in
Spain, the Fundación de Ciencias de la Salud has brought together a series of experts in different fields, including doctors,
nurses, representatives of patient associations, health managers
and economists, health authorities and journalists to deal with
this issue. The format was that of a round table in which a series of questions previously formulated by the coordinators were
to be answered and debated. The document presented is not an
exhaustive review of the topic, nor is it intended to make rec-

The paper reviews the main vaccine-preventable adult diseases, their clinical and economic impact, the possibilities of reducing
them with vaccination programmes and the difficulties in carrying
them out. The role of nursing, pharmacy services, patient associations and the health administration itself in changing the current
situation was discussed. Prospects for new vaccines were discussed
and we speculated on the future in this field. Finally, particularly
relevant ethical aspects in decision-making regarding vaccination
were discussed, which must be faced by both individuals and states.
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We have tried to summarize, at the end of the presentation of each question, the environment of opinion that was
agreed with all the members of the table.
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Vacunas para la prevención de infecciones en
adultos: artículo de opinión sobre la situación
en España
RESUMEN
El calendario de vacunación infantil es bien conocido y
generalmente bien implementado en los países desarrollados.
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Por varias razones,no ocurre lo mismo en el caso de las vacunas destinadas a prevenir las infecciones en adultos, en los
que la cobertura vacunal es incompleta y generalmente muy
deficiente.
Con el fin de evaluar la situación de la vacunación de adultos en España, la Fundación de Ciencias de la Salud ha reunido
a una serie de expertos en diferentes campos, incluyendo médicos, enfermeras, representantes de asociaciones de pacientes,
gestores sanitarios, economistas, autoridades sanitarias y
periodistas para discutir este asunto. El formato fue el de una
mesa redonda en la que una serie de preguntas, formuladas
previamente por los coordinadores, debían ser contestadas y
debatidas. El documento presentado no es una revisión exhaustiva del tema, ni tiene por objeto hacer recomendaciones,
simplemente pretende dar una opinión multidisciplinar sobre
aspectos que pueden ser debatibles o controvertidos. El documento revisa las principales enfermedades de los adultos que
pueden prevenirse con vacunas, su impacto clínico y económico, las posibilidades de reducirlos con los programas de vacunación y las dificultades para llevarlos a cabo. Se discutió el
papel de la enfermería, la farmacia, los servicios de salud, las
asociaciones de pacientes y la propia administración sanitaria
para cambiar la situación actual. Se evaluaron las perspectivas para nuevas vacunas y se especuló sobre el futuro en este
campo. Por último, se discutieron los aspectos éticos especialmente relevantes en la toma de decisiones con respecto a la
vacunación, que deben ser afrontados tanto por los individuos
como por los estados.
Hemos intentado resumir, al final de la presentación de
cada pregunta, la opinión que representaba el consenso de todos los miembros de la mesa.
Palabras clave: Vacunas adultos, Vacunación, Gripe, Hepatitis B, Hepatitis
A, Papilomavirus, Neumococo, Streptococcus pneumoniae, Haemophilus
influenzae, Meningococo, Etica.

INTRODUCTION
The benefits that a child vaccination calendar has had in
reducing Infectious Diseases during paediatric age and for the
rest of life do not need to be highlighted. However, despite
the large number of infectious diseases with significant morbidity and mortality that can affect adults, and the availability of vaccines for many of them, adult vaccination is often
neglected. This negligence may be attributable to the patients
themselves, as well as to health-care professionals, and the administration.
In order to examine the situation of this problem in Spain,
the Fundación de Ciencias de la Salud has brought together,
at a round table, both experts in different aspects of the subject as well as representatives of affected communities and the
media. All participants were asked a series of previously agreed
questions to review the state of the art of each subject, with
particular emphasis on the situation in Spain and searching
for opportunities for improvement. The opinions expressed by
each of the speakers are their own and do not necessarily represent those of the Institution or Institutions to which they

Table 1	Most prevalent diseases in adults
preventable with vaccines
Measles

Human Papillomavirus

Whooping cough

Rubella

Rabies

Cholera

Mumps

Tick-mediated encephalitis

Typhoid fever

Poliomyelitis

Japanese encephalitis

Tetanus

Hepatitis A

Hepatitis E

Tuberculosis

Hepatitis B

Pneumococcus

Malaria

Influenza

Haemophilus influenzae type b

Dengue

Varicella

Meningococcus

Herpes zoster

Diphtheria

Rotavirus

belong. This document is not intended to provide recommendations or guidelines, but simply to collect opinions.
The meeting was held in Madrid on April the 18th, 2018
and this document reflects the main questions, answers and
conclusions of the meeting updated by the literature available
up to May 2018.

METHODS
Before the meeting, the different participants were sent
some questions related to the situation of vaccines for adults
in Spain, in general terms or in relation to some vaccines in
particular. Some questions especially pulsed the vision of these
problems on the part of particular groups as the nurses, the
associations of transplanted patients, the health economists or
the position and attitudes of the press. Each accepted question
was introduced and presented by one of the panel members
and then discussed by all the participants trying to reach a
common opinion or consensus.
The original document, conveniently edited and referenced,
was sent to all panel members for correction and final approval.
QUESTION 1.- What are the most prevalent vaccine-preventable diseases in adults?
Exposure:
The World Health Organization (W.H.O.) has listed the
most important diseases preventable by vaccines in adults (table 1) [1]. Among them are several that do not currently represent a problem in the developed world, precisely because of
the widespread use of vaccines among the population, so we
will not address them in this text. Examples are measles, rubella, mumps, tetanus, diphtheria, polio or rabies. It is important
to note that, as recent experiences have shown [2], if a population’s vaccination coverage is reduced, there is a clear risk of
outbreaks of these diseases. WHO does not include in its list
other diseases, also preventable by vaccines, but which either
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Table 2	Incidence, risk factors, morbidity and mortality of some infections preventable with vaccines.

Influenza

Estimation of cases per year

Estimation of
deaths per year

Main Risk factors

Morbidity

Sequelae

Source

3-5,000,000 severe cases

650.000

Age, Chronic diseases,

Fever, malaise,
pneumonia

Infrequent

[4]

Pregnancy
Health-Care-Worker
Herpes Zoster

HPV

972,580 in USA (30% life risk)

60/100,000 in
adults >65 years

Age, trauma,
immunosuppression,
neoplasia, chronic medical
conditions

Rash, pain

Neuralgia,
meningoencephalitis,
myelitis, vasculopathy,
retinal necrosis

[5]

529,000 cervix neoplasia

274,000

Sexual intercourse, immune
compromised

Asymptomatic

Cervix carcinoma,
vagina, vulva,
penis, anus and
oropharyngeal
recurrent
papillomatosis

[6, 7]

10-22% with normal Pap-smear

Hepatitis B

S. pneumoniae

Genital and nongenital warts

257-350 million persons with
chronic infection

887,000 (2015)

Mother-to-child
transmission, Drug users,
health-care workers, sexual
transmission

Hepatitis, Fulminant
hepatitis

Chronic hepatitis,
cirrhosis, hepatoma,
extra hepatic
manifestations

[8, 9]

≥65: 36.4/ 100.000

500,000 children
< 5 years

Age, chronic heart and
lung disease, smoking and
asplenia

Pneumonia, otitis,
meningitis, sepsis,
endocarditis, other
infections

Severe disabilities
after meningitis and
endocarditis

[10-12]

<1 year: 34.2 /100,000
hematol. malignancies
186/100,000
HIV 173/ 100,000
Meningococcus

1.2 million

135,000

Age, closed communities,
certain medical conditions
(asplenia, deficiency of
complement components,
HIV infection) and travel

Meningitis, sepsis,
pneumonia, and
other localized
infections

Cognitive impairment,
deafness, motor
impairment, seizures,
visual impairment,
hydrocephalus, and
limb loss

[13, 14]

Haemophilus
influenzae type b

8.13 million severe diseases

371,000 (2000)

Age, immunosuppression
(complement deficit,
hypogammaglobulinemia,
sickle cell anemia, asplenia,
malignancy, HIV), COPD,
smoking, alcoholism.

Meningitis,
epiglottitis,
pneumonia,
empyema,
pericarditis,
bacteraemia, septic
arthritis, and other
infections

Cognitive deficits and
other serious sequelae
in cases of meningitis.

[15, 16]

199,000 (2008)

no longer represent a threat (smallpox), or because a fully established and accepted vaccination system (Bacillus anthracis,
plague, Q fever) is not yet available.
We will mention here, by way of example, seven infections
that are vaccine-preventable but remain a challenge for adults
in the developed world. The selection is based on the recent
recommendations of the North American Advisory Committee
on Immunization Practices (ACIP). These infections are, following the same order of the mentioned recommendations, those

caused by the Influenza virus, Varicella Zoster, Human Papillomavirus, pneumococcus (Streptococcus pneumoniae), hepatitis B virus (HBV), meningococcus (Neisseria meningitidis) and
Haemophilus influenzae type b [3].
Table 2 shows their incidence, some risk factors and the
morbidity and mortality associated with them. Whenever possible, we have used figures provided by the CDC in order to
harmonize them and recognizing that incidence and mortality
figures are estimates [4-16].
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ease and others, stand out for their magnitude. The number of deaths attributable to
notifiable infectious diseases in Spain in 2015
is estimated to be close to 28,000.
The recommendations of vaccines for
adults are provided by the Health Department
of the United States of America [3].
Despite evidence of a drastic reduction in
the incidence, morbidity and mortality of vaccine-preventable diseases since the late 19th
century [23-25], American adults, as an example of a developed nation, remain inadequately vaccinated [25-27].

Figure 1

Incidence of vaccine-preventable diseases in Spain (2015)

We must also mention the immense health expenditure
involved in these preventable diseases. A few examples are
worth mentioning. It is estimated that “the flu” in the United States represents an annual expenditure of 10,400 million
US dollars only as direct costs for hospitalization and medical
visits of adults [17]. European sources refer to an expenditure
attributable to influenza of 56.7 million euros per million inhabitants [18].
In the case of pneumococcus, the cost of an episode of
pneumonia, meningitis and bacteraemia has been estimated
at 6,283, 3,886 and 4,768 US dollars respectively [19]. Globally,
pneumococcal pneumonia costs the United States US$ 4.9 billion annually, which increases by an additional US$ 324 million
in the case of antimicrobial resistance [20]. Finally, the cost of
bacterial meningitis in the event of sequelae has been estimated at £160,000-£200,000 in the first year after the episode and
£590,000 - £1,090,000 per person for the rest of his life, assuming that the patient survives to the age of 70 years [21].
Conclusion:
At present, in the developed world, the 7 adult infections that could benefit most from a strict vaccination schedule are those caused by: Influenza virus, Herpes
Zoster, Human Papillomavirus, Hepatitis B Virus, Pneumococcus, Meningococcus and Haemophilus influenzae
type b.
QUESTION 2.- What proportion of vaccine-preventable diseases in adults could be reduced with currently
available vaccines?
Exposure:
Figure 1 shows the incidence of vaccine-preventable diseases in Spain published in 2015 [22]. Episodes of influenza,
followed by chickenpox, whooping cough, mumps, invasive
pneumococcal disease, hepatitis A and B, meningococcal dis-

The reasons include poor information,
fear of undesirable effects, reluctance to use
vaccines, low priority on the list of individual
concerns, cost, problems of access to vaccines
and other [26-28].

It is estimated that since 1924, more
than 100 million cases of smallpox, measles, polio, mumps, rubella, hepatitis A, diphtheria and pertussis have been prevented.
Considering the period from 1980 to the present day, the
reductions in incidence and mortality caused by some of the
aforementioned diseases exceed 90% and in some cases 99%.
and vaccination is considered an efficient and cost-effective
procedure as a public health strategy [27, 28].
Following the line of argument of the previous question,
the potential for substantial reductions that could be achieved
in the different diseases could be summarised as follows:
Influenza
A study of 18 elderly cohorts in the United States of
America that collected 713,872 observational persons/-seasons estimated the effectiveness of Influenza vaccines as follows: There was a 27% reduction in the risk of hospitalization
for pneumonia or Influenza and a 48% [29] reduction in the
risk of death for those vaccinated. These figures were maintained for different age groups and risk subgroups.
A historical cohort of England and Wales in people over
64 years of age compares the rates of acute respiratory infection admissions and death from acute respiratory infections in people vaccinated against Influenza (692,819 person-years) and in unvaccinated people (1,534,280 person/
years). The reduction in hospitalization was 21% and the
death rate was reduced by 12% [30].
Gross et al [31], in a meta-analysis of 20 cohort studies,
estimate the effectiveness of influenza vaccination at 56% in
preventing respiratory infections, 53% in preventing pneumonia, 50% in preventing hospitalizations, and 68% in preventing
deaths. In case-control studies, the prevention of hospitalization for pneumonia ranged from 32% to 45%; between 31%
and 65% in preventing hospital deaths caused by pneumonia
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or Influenza, between 43% and 50% in preventing deaths
from any respiratory cause and between 27% and 30% in preventing deaths from any cause.
Herpes Zoster
In Western countries, the incidence of shingles is approximately 11 cases per 1,000 inhabitants over 80 years of age/
year, compared to 1 to 3 episodes in people under 50 years
of age [27]. A study carried out in the United States shows
that approximately 1 million cases of Zoster episodes occur in
adults per year and that a high proportion of them developed
post-herpetic neuralgia [5].
Lal and colleagues [32] conducted a clinical trial in 18
nations on patients ≥ 50 years with two doses of VZV vaccine two months apart, the results of which were stratified
by decades of age (50 to 59, 60 to 69, and ≥70 years). Of
a total of 15,411 participants, 7,698 and 7,713 participants
received the vaccine or placebo, respectively. During a follow-up time of 3.2 years, herpes zoster was confirmed in 6
and 210 participants in the respective groups (incidence, 0.3
vs. 9.1 per 1,000 people/year). Overall, vaccine efficacy was
97.2%. Adverse effects were minimal and there were no differences between the two groups. In another prospective and
comparative study, that enrolled 13,900 evaluable participants (mean age, 75.6 years), observed over an average period of 3.7 years, the efficacy of the vaccine in protecting from
episodes of zoster in patients over 70 years was 91.3% and
against postherpetic neuralgia, 88.8% [33]. This data offers
enormous possibilities for controlling the problem.
Human Papillomavirus
No example more clearly demonstrates the paradigm of
infection as a cause of cancer as in the case of the Human
Papillomavirus (HPV). Infectious agents are estimated to cause
17.8% of all cancers in the world and their main agents are
Helicobacter pylori (5.5% of the total), Hepatitis B and C viruses (4.9%), EBV (1%), HIV along with Herpes viruses (0.9%) and
HPV (5.2%) [6].
The last decade of the last century and the first decade
of the present one have served to demonstrate the relationship between HPV and cervical cancer in women, a cancer that
constitutes the second cause of death by neoplasia for women
in the world [6, 34-38].
In a paper published in 2015, looking for HPV on tissues
archived with different forms of human cancer, HPV was present in 91% of cervical cancers, in 69% of vulva cancers, 75%
of vaginal cancers, 63% of penile cancers, 89% and 93% of
anal cancers in men and women respectively and 72 and 63%,
respectively, of oropharyngeal cancers in men and women [39].
After 4 multicentric and multinational, similar design,
clinical trials, a tetravalent vaccine against HPV was introduced. After a follow-up of 40 months, it showed a protection
of almost 100% against genital warts, cervical cancer and the
persistence of HPV types contained in the vaccine that were 6,

11, 16 and 18 [40-43]. These results were maintained after 5
years of follow-up [44].
A vaccination with tetravalent vaccine, recommended
then only for girls between 11 and 12 years of age, with a rescue for women between 13 and 26 years of age, was introduced in 2006 in the United States [45].
Other recommendations have been added to this, that
take into account that there is an older population that can
benefit from this vaccine and that men are not excluded from
these benefits. However, information is being collected suggesting that the immunogenic capacity of these vaccines decreases when applied to populations over 19 years of age. To
the 2 and 4 serotypes vaccines, a 9-serotype vaccine has been
added more recently.
For all the above reasons, the current recommendations
for vaccination against HPV in the US ideally indicate it between 11 and 12 years old, in both boys and girls, with a potential rescue until the age of 26 for those who did not receive
it previously and particularly for groups at risk such as men
who have sex with men or immunocompromised men [45]. In
Spain, the current recommendations of vaccination against
HPV indicate 12 years old girls (vaccinate only girls, with 2
doses) and some risk groups adult women (HIV, ICs (non-HIV)
& conizated), in 13 autonomous regions [46].

The CDC of the United States of America estimates, with
data from 2008-2012, that about 30,700 episodes of cancer
per year, 19,100 in women and 11,600 in men, can be attributed to HPV and that a correct vaccination could prevent 24,600
cancers in the U.S. population each year whether vaccinated
with bivalent or tetravalent vaccine, to which an additional
3,800 cases could be added if vaccinated with new serotypes,
which would add up to a potential prevention of 28,500 tumours if HPV vaccination is properly implemented, only in the
United States of America [47]. Population studies in Denmark
and Australia seem to confirm these assumptions [48-52].
Hepatitis B virus
In most European nations, the prevalence of chronic HBV is
estimated at 0.5-0.7% of the general population. It is estimated that cirrhosis will develop in 20-30% of those infected with
HBV, with another 25% developing hepatocarcinoma [8, 9, 53].
Hepatitis B vaccine is not strictly considered an adult vaccine since it must be administered at paediatric age. It is recommended in adults only for those not previously vaccinated
in which there is a medical, occupational or behavioural risk
factor or in non-immunized adults who lack these conditions
and wish to be protected. The incidence of Hepatitis B in developed societies is already very low since the beginning of childhood vaccination in 1991. It is estimated that the decrease in
incidence has been 82%. Despite this, in 2015, the incidence of
acute hepatitis B was 2.6 cases per 100,000 people aged 30-39
in the USA [54, 55].
Medical indications for vaccination against HBV in the
adult, not previously vaccinated, are primarily chronic renal
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failure (including haemodialysis), patients with chronic liver
diseases, diabetes mellitus and HIV infection. Professional indications focus on health-care workers and security forces who
may be exposed to blood or body fluids and people with risky
behaviours such as parenteral drug users, those who have had
more than one different sexual contact in the last 6 months,
men who have sex with men and those who have had a recent
Sexually Transmitted Infection (STI).
The WHO aims to eliminate Hepatitis B by 2030, reducing
chronic Hepatitis B infections by 90% and associated mortality
by 65% [56].

Streptococcus pneumoniae
The importance of Invasive Pneumococcal Disease (IPD)
does not need to be highlighted and constitutes a very important cause of morbidity and mortality, mainly in the populations of children and adults over 50 years of age.
The impact that conjugate pneumococcal vaccines have
had on the evolution of IPD in children is well known, with
clear decreases in the overall incidence of episodes and particularly those caused by serotypes included in them [11].
The impact that has been achieved in the reduction of
IPDs in the adult population is not so well known. On this aspect, a recent systematic review assesses the evolution of IPD
between 2000 and 2016 using only articles written in English
and collected in PubMed, finding 49 valid papers that met
the selection criteria. Most of them came from Canada, the
United Kingdom or the United States of America and showed
statistically significant decreases in episodes of IPD after the
introduction of childhood vaccination. This indirect effect on
older populations was associated with coverage rates that had
been achieved in different situations and particularly benefited
those over 65 years of age [12].
IPD incidence reductions ranged from 61% as a combined
effect of PCV7, PCV10 and PCV13 use in people over 65 years
of age in Canada [12], with up to 21% reduction as an effect
of the use of PCV7 and PCV13 in Israel [57].
An Alaskan study reported a significant reduction in IPD
following the introduction of PCV13 [58] but reduction did not
reach statistical significance in other studies [59], one of them
from Barcelona (Spain) [60]. In the latter case, mortality from
IPD in people over 65 years of age did not change significantly (24 vs. 22%); but mortality dependent on specific serotypes
included in PCV7 did, which in three successive periods were
4.94 vs. 3.58 vs. 2.45 deaths/100,000 population/year.
Neisseria meningitidis
N. meningitidis (meningococcus) are Gram-negative, encapsulated bacteria that are grouped into pairs that cause
invasive meningococcal disease (IMI), characterized primarily
by meningitis but also by other extrameningeal manifestations
such as disseminated meningococcaemia. Mortality, in one
form or another, can vary between 10 and 40% of the epi-

sodes of infection. Of the 12 existing capsular groups, A, B, C,
W, X and Y are the cause of most IMI episodes. IMI episodes
are usually grouped into three life stages: childhood, adolescence, and a third group in people over the age of 65. The
classic quadrivalent vaccines include polysaccharide antigens
from serogroups A, C, W and Y and induce specific antibody
responses in more than 90% of receptors [14].
None of these vaccines, however, offers protection
against infection by N. meningitidis serogroup B, which is nevertheless the cause of more than 50% of meningococcal infections in different parts of the world, today. There are two
vaccines against N. meningitidis type B on the market that are
recommended not only for children but also for adults with
anatomic or functional asplenia, for those who have deficiencies of complement components, people being treated with
eculizumab, microbiologists, and people exposed to epidemic
infection situations caused by this bacterium [61]. They contain protein antigens from the external membrane that have
been incorporated with different techniques [62].
Given its recent introduction, the long-term impact experience of this vaccine is still scarce. In outbreak situations
there has been a 42% reduction in expected cases. In the UK,
the efficacy of 4CMenB has been estimated at 83% after the
administration of the two doses [63, 64].
In a recent systematic review, the proportion of children
and adolescents in whom seroconversion occurs at 30 days
versus the original 4 strains was, respectively: 92% for strain
44/76-SL, 91% for 5/99n, 84% for NZ98-254 and 87% for
M10713. The incidence of serious adverse events in patients
receiving the 4CMenB vaccine was low (5.4 per 1,000 individuals), although higher than other routine vaccines (1.2 per
1,000 individuals)[65].

Haemophilus influenzae type b
H. influenzae type b is a well-known cause of meningitis
and other invasive infections, usually accompanied by bacteraemia. Most of them occur in children in whom the vaccine
is recommended. In 2012, the rate of invasive Hib disease in
Europe in children under 5 years of age was 0.19/100,000 children. In the United States, after the introduction of the vaccine, the incidence of the disease has been reduced by 99%
[15, 66] and remains below 0.27 cases/100,000 in children under 5 years estimated by the Healthy People project for 2020
[67, 68]. This has diverted the current focus of incidence to
older adults [69-71].
In adults, the H. influenzae type b vaccine is recommended only in immunosuppressed patients at high risk of acquiring this infection, including those with anatomic or functional asplenia or who are scheduled for splenectomy, as well as
patients with bone marrow transplants, including those previously vaccinated, beginning 6-12 months after transplantation. This vaccine is not recommended for HIV-positive patients at this time.
In conclusion, with the data summarized above, it is pos-

Rev Esp Quimioter 2019;32(4): 333-364

338

E. Bouza, et al.

Vaccines for the prevention of infections in adults: an opinion paper on the situation in Spain

sible to imagine the added protection that would result from
adequate immunization coverage. American adults have particularly poor immunization coverage against Influenza, hepatitis B, tetanus, and diphtheria/pertussis, which means that
millions of infections in the U.S. [26, 29] could be avoided with
the corresponding vaccines. One of the greatest risks is the
association between influenza and pneumonia [28], for which
vaccination coverage rates among adults did not reach 50%.
The consequences of all this is that some 50,000 Americans die annually from diseases that could have been prevented by vaccination and 99% of the deaths are in adults [27, 28].
In 2008, an estimated 4,500 people died in the U.S. from
invasive pneumococcal disease, the vast majority of whom
were adults over 35 years of age [72]
In terms of the reasons for this low coverage, in a recent
survey, vaccines are perceived as a low health priority for both
doctors and patients and to be vaccinated is not required for
the vast majority of employment situations. Many adults are
not even aware that they need vaccines or the benefits of vaccines, nor do they understand that booster doses of vaccines
they have received in the past may be necessary. In general,
adults are aware that there are vaccines for influenza or tetanus, however, only 36% of those vaccinated for tetanus received a booster dose every 10 years. In the same survey, 56%
of patients who knew there was a pneumococcal vaccine had
not had it because “the doctor did not recommend it”. Added
to this is the fear of vaccines, punctures and their effects, and
in some cases the high cost of vaccines not covered by public
services or health insurers.
Conclusion:
The possibilities of reducing the problem with adequate vaccination in adults are always estimated to be
above 50% and often more than 90%. The savings in
morbidity, mortality and money would be immense if the
vaccines were applied in all their indications and with an
adequate vaccination calendar in adults.
QUESTION 3.- What data is available on vaccine tolerance in adults?
Exposure:

1930s. No serious effect associated with it has been demonstrated but a hypothetical relationship between this product
and autism or other neuropsychiatric diseases has caused a
great damage to confidence in vaccines. Such an effect, we
insist, was never demonstrated and the work in question was
withdrawn for fraud [75-79].
Other risks such as febrile seizures or immune thrombocytopenia are known but extremely rare. The FDA and the CDC
maintain a Vaccine Adverse Event Reporting System (VAERS) in
the United States of America where manufacturers and physicians report about 30,000 adverse effects annually [80-82].
In this section we will try to respond specifically to the
question posed in the adult population and in the vaccines
that we have selected as the most relevant and most discussed
at the present time.
Influenza vaccine
Influenza vaccination in adults, particularly in people over 65 years, has a somewhat higher incidence of local
manifestations (30%) than in the younger population. There
is no evidence that the presence of systemic manifestations
after influenza vaccination is greater than in a population receiving placebo. A special mention is deserved for the risk of
developing Guillain-Barré syndrome, whose incidence in the
general population is about 10-20 cases per million inhabitants. With some contradictory data, it is not clear that this rate
is increased in the influenza vaccinated population nor that
there is a causal relationship between these two problems [83].
A recent systematic review compares the results of influenza vaccination carried out with normal doses in young people or with high doses in the elderly. Although the volume of
information is scarce, high-dose vaccine would reduce the risk
of influenza by 24%, without clearly being associated with a
risk of higher adverse effects [84].
Older patients receiving tetravalent influenza vaccines
had neither significant serious adverse effects nor a higher
incidence of common adverse effects than trivalent vaccine
recipients [85].
Human Papillomavirus vaccines

Local reactions at the injection site of parenterally administered vaccines are common and may include pain, swelling,
and erythema, usually of a moderate nature and of short duration. Systemic manifestations such as fever, irritability, or rash
may also occur but are also rare and unimportant [73].
Some vaccines contain traces of antibiotics such as neomycin or gelatin as in the case of the MMR vaccine, or egg
proteins and can produce an allergic reaction in people with
hypersensitivity to these substances. Anaphylactic reactions
are estimated to occur in one out of every million doses administered [74].
Thimerosal is a mercuric compound used to prevent
bacterial and viral contamination of vaccines, used since the

Serious adverse effects of HPV vaccines are minimal and
refer, in the vast majority of cases, to local manifestations of
pain or erythema. Occasionally, febrile episodes may occur
that rarely exceed a temperature of 39°C. In a safety study, 6
girls had potentially immunomediated reactions (0.8%) such
as reactive arthritis, idiopathic juvenile arthritis, erythema nodosum, alopecia areata, ulcerative colitis and celiac disease, of
which only one was possibly considered as related to the vaccine [86].
This safety profile is maintained in women who are vaccinated between the ages of 15 and 55 years in which no serious
adverse events attributable to the vaccine were detected within an observation period of 10 years [87].
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Serious adverse effects were also not detected in other
groups of adults who received the vaccine because they belonged to high-risk groups [88, 89] or during pregnancy [90].
There is no evidence of increased risk of Guillain-Barré syndrome in the HPV vaccinated population [91].
Nonavalent vaccines are as harmless as tetravalent vaccines and there is no difference between them in the incidence
of headache, dizziness or tiredness [92].
Zoster vaccine
There are two vaccines available for the prevention of
Zoster in adults over 50 years of age: an older live attenuated
virus (ZVL) vaccine on the market, and a recombinant vaccine,
produced primarily with more recently introduced glycoprotein E (RVZ) [93-99]. Although the two vaccines have not been
compared face-to-face in clinical trials, the efficacy of RZV
seen in two clinical trials appears superior to that of ZVL. The
protection of ZVL Zoster is estimated at 70% [100], whereas
in the case of RVZ the protection was 90 to 97% in two randomized clinical trials [33, 101].
Vaccines are preferably indicated for non-immunosuppressed individuals over the age of 50 and data on immunosuppressed individuals is limited. Safety data does not allow
these vaccines to be indicated in individuals with multiple
sclerosis, rheumatoid arthritis and other autoimmune diseases
because of the risk of the vaccines inducing flare-ups. RZV is
preferred for vaccinating people who have immunosuppressed
home contacts. There are no contraindications to RZV vaccination for people who have had a previous Zoster more than
three years ago or who have previously received ZVL.
The incidence of local reactions is higher with RZV and
consists primarily of local pain at the injection site that only limits routine activities in 9% of recipients [33, 101]. The
most common systemic reactions to RZV are myalgia, tiredness, headaches, chills and fever that only limit daily activities
in 10.8% of cases. The duration of these side effects is usually
less than 3 days and do not prevent the vast majority of recipients from receiving the second dose.
The ZVL vaccine is administered in single doses and its
local and systemic effects are qualitatively similar to those
of RVZ. However, 6 cases of acute retinal necrosis, uveitis or
keratitis with ZVL have been reported between 6 days and 2
months after vaccination. Contraindications to VZL include
allergy to gelatin or neomycin, immunosuppression that may
facilitate dissemination of the vaccine strain, and pregnancy
[102, 103].
Hepatitis B vaccine

is pain at the injection site that occurs in less than 25% of
vaccines. In much lower percentages there may be fever, malaise, headaches, arthralgias and myalgias, generally mild and
of short duration.
Suspicions of a link between vaccination against hepatitis
B and multiple sclerosis, raised in France, have not been confirmed in studies carried out in the United States of America
[104-109].
In the case of the recombinant HBV vaccine using a new
adjuvant (HepB-CpG), the adverse effects are similar to those
for the other vaccines [110], but suspicion has recently been
raised that it may be associated with a higher incidence of myocardial infarction in one of the three major clinical trials, as
well as new-onset autoimmune diseases [111].
Pneumococcal vaccines
In many developed countries, vaccination with the 23-valent pneumococcal vaccine is recommended to prevent IPD in
adults over 50 years of age or with underlying diseases that
justify the fact that it has been available for decades. Immunity declines with age and the revaccination recommendation is
under discussion. In a meta-analysis that includes 14 studies in
vaccinated and revaccinated patients [112], most of them have
significant biases, but local and general adverse effects during
vaccination and revaccination were few and limited in time,
although they were more frequent during the second vaccination than during the first.
For conjugate vaccines, tolerance is also very good and
serious adverse effects are minimal [113]. Most studies have
found no adverse reactions of particular interest, with the
doubt of an increase in asthmatic reactions in some of the
studies. The application of these vaccines to patients who have
previously received unconjugated vaccines does not increase
their intolerance [114, 115].
Meningococcal vaccines
Vaccines to prevent invasive meningococcal disease are
usually given before adulthood and are only given in adults if
there is a particular risk of contracting this disease. This risk is
particularly important in travellers to hyperendemic areas of
meningococcal disease, in military personnel working in these
areas, and for people frequently in contact with Neisseria
meningitidis, such as microbiologists. They are also indicated
in individuals with functional or anatomical asplenia, patients
with complement deficiency, patients treated with eculizumab,
men that have sex with men and patients in some areas where
there is an epidemic outbreak of this disease in this population
group.

There are several recombinant hepatitis B vaccines currently available on the market and all of them are considered
extraordinarily safe although the protection rate drops substantially as administration takes place later in life.

In addition to the classic quadrivalent vaccines, there are
two vaccines against Neisseria meningitidis serotype B (Trumemba® and Bexsero®) that can be used in adults with risk
factors such as those mentioned above.

The most important adverse effect with classic vaccines

The most common adverse effects with tetravalent vaccines
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include local pain and erythema, along with fever and headache
as systemic effects. Although occasional cases of Guillain-Barré
syndrome have been reported following meningococcal vaccination, a clear causal association between these vaccines and
this syndrome has not been demonstrated [116, 117].
In the case of N. meningitis serotype B vaccine, administration to adults (microbiologists with occupational risk of
invasive meningococcal disease) showed local discomfort was
frequent but there were no serious adverse effects [118].

Haemophilus influenzae type b vaccine
The vaccine for the prevention of invasive disease caused
by H. influenzae type b is rarely administered in adulthood. The
most frequent reasons for this are the existence of anatomic
or functional asplenia, HIV infection, humoral immunodeficiency, defects of the complement chain, bone marrow transplant recipients and some patients with chemo or radiotherapy [119, 120]. Adverse effects of this vaccine in adults are very
uncommon [121].
Conclusion:
Apart from local effects such as pain or systemic effects such as general malaise or fever, of little significance and short duration, adult vaccines have shown a
very high degree of safety and a very low number of serious adverse effects. The very few hypersensitivity reactions described are generally related to substances added
to preserve them, such as gelatin or neomycin.
QUESTION 4.- What is the situation of whooping
cough in adults and the elderly? How are things in Spain?
Exposure:
Whooping cough or Pertussis is a disease caused by the
bacterium Bordetella pertussis that causes a respiratory infection in childhood, characterized by violent attacks of spasmodic cough that can last for weeks and are usually followed, in
children, by post-episodium emesis. The only reservoir is human and it is a highly contagious disease that can be fatal.
Transmission in the close circle is very frequent but does not
always translate into a symptomatic clinical picture.
The introduction of a full-cell vaccine at the end of the
1940s, for use in children, dropped the incidence in the United
States of America from about 250,000 cases per year in 1935
to about 1,000 cases per year in 1976 [122].
This vaccine was replaced by an acellular vaccine in 1997,
better tolerated than the previous one, but against which the
immune response decreases at 5-10 years, resulting in a higher
risk of late infection in adolescents and adults [123-126].
Therefore, we are witnessing a resurgence of this disease
and in these circumstances; there are currently some 30 to 50
million cases of whooping cough in developing countries, of
which some 300,000 cause death [127]. Some important outbreaks have occurred in the United States that have reached
25,827 episodes in 2004, 25,616 in 2005, 27,500 in 2010 and

48,277 cases in 2012 [128] [129]. In the United Kingdom there
has also been a significant rebound in recent cases, which
reached 12 episodes per 100,000 people aged 15 and over in
2012 [130]. There have also been major outbreaks of the disease in South America, Asia, Africa, Australia and New Zealand
with thousands of episodes published since 2008 and finally
a severe epidemic that continues since 2008 in West Darfur
[131-136].
In Spain, vaccination with whole cell vaccine began in
1975 and acellular vaccine was introduced in 2005. From 1998
to 2009, the numbers of whooping cough cases remained below 1.5 episodes/100,000 population. But, those numbers have
risen dramatically in recent years and across all age groups
[137]. The evolution of whooping cough in Spain between
1982 and 2016 shows a recent upturn in the number of cases reaching 17.9 episodes / 100,000 inhabitants in 2016 and
growing since 2010. The upturn affects all age groups.
Fernandez-Cano et al. analized the hospitalizated cases
in Spain by whooping cough between 1997 and 2011, which
amounts to 8,331, of which 92% were children under 1 year
[138]. The overall mortality was 0.56%, the vast majority of
which occurs in infants who acquire the disease transmitted
from their parents or siblings. The causes for this resurgence
are the loss of natural and vaccinal immunity over time, the
lower antigenic potency of acellular vaccines (DTaP), the scarcity of mucosal immunity induction, greater clinical suspicion,
improvements in the use and precision of the techniques and
the genetic changes of Bordetella pertussis that facilitate the
escape from vaccine protection, along with the existence of
strains with higher toxin production. Whole cell vaccines
differ from acellular vaccines in different aspects. They have
a protective efficacy ranging from 38-92% [139], prevent
the transmission of disease and infection, interrupt the carrier state, confer a certain group immunity, induce a potent
mucosal immunity and an immune response Th17. The acellular ones have an efficacy calculated between 71-85% [140],
protect from disease but not from infection, do not prevent
carrier status and allow transmission (experimental studies).
They do not confer group immunity, do not induce mucosal
immunity and produce a Th2-type immune response.
Conclusion:
There has been a clear increase in cases of whooping cough over the last decade, affecting all population
groups, including adults. The problem has multiple causes, one of which is the change to acellular vaccines, better tolerated but with less permanence of immunogenic
capacity. Spain is no exception to the problem and has
multiplied its incidence of pertussis more than 10 times
in the last decade.
QUESTION 5. - What has been the reality of the recent flu vaccination campaign in Spain?
Exposure:
The reality of the 2017-2018 flu campaign in Spain is that
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it has been a real “perfect storm” with declining vaccination
figures, a multiple circulation of different types and subtypes
of virus A, coupled with a predominance of type B commanding the seasonal epidemic, aggravated by the almost absolute
discordance between the B virus lineage that has circulated in
the last seasonal epidemic 2017-2018 (Yamagata lineage) and
the content of the trivalent vaccines (Victoria lineage) administered this season.
Spanish flu vaccination figures are known almost every
year at the beginning of the following year’s campaign, when
the different Autonomous Communities provided their data
to the Ministry of Health. For the umpteenth consecutive year
since the 2009 pandemic, Spain shows a consecutive decrease
in these figures. The only official global record available to
Spain is for people over 65 years of age and indicates that the
Spanish average for this population group stands at 55.5%
coverage far from the 65.7% of the 2009-2010 flu season;
maximum reached in the Spanish time series and twenty points
away from the WHO set at 75% for ≥ 65 years. Only two Spanish communities, Castilla y León and La Rioja, have exceeded
60% of vaccination of their elderly. (Ministry of Health, Social
Services and Equality, data from 2017).
In this regard, WHO has expressed concern that half of
European countries vaccinate less than 1 in three older people
[141]. In this sense, the recommendations of many of the more
and more extensive, detailed and individual European countries recommendations reach lower real vaccination figures,
which shows that extending vaccination indications to particular populations does not necessarily guarantee an increase
in coverage [142].
Spain, like most European countries, has included health
care workers in its guidelines for influenza vaccination for
years, but coverage in this strategic group is less than 40%
and even lower. In general, there tends to be a certain parallelism between vaccinated health-care workers and coverage in
a given community. Some Spanish publications have reliably
demonstrated an association between this fact and also the
reasons associated with a higher frequency of vaccination in
Health-care workers [143].
Much more worrying is this vaccination in pregnant
women; a priority population group for WHO, recommended
in more than 90% of countries surveyed, barely reaches 10%
coverage in more than half of European countries despite the
demonstrated risk of severe influenza in pregnant women
and the additional protection of the new-born by vaccinated
mothers [142].
This year’s seasonal influenza epidemic (2017-2018) has
also had some different peculiarities with respect to others,
such as the slightly earlier onset than other times, the prominence of the B virus over the A viruses and the presence of a
lineage (Yamagata) different from the content of the seasonal
vaccine (Victoria lineage). A virus has also circulated, mostly of
subtype H3, strain A/Singapore/16-0019/2016 different from
that contained in the vaccine (A/Hong Kong/4801). This vaccine H3 virus has accounted for only a third of the infections

by Influenza A virus. (Spanish Influenza Surveillance System,
April 2018). Despite this, the effectiveness of the vaccine has
been reasonable with a certain cross-response.
In Spain, inactivated vaccines have been available in their
different forms. Vaccines of fractionated viruses, subunits and
adjuvant vaccines mainly and to a lesser extent, modern tetravalent with two B virus lineages, in addition to subtypes H1 and
H3 of type A influenza virus. The viruses recommended by the
WHO in the 2017-18 vaccine have been: A/Michigan/45/2015
(H1N1) pdm09-like virus; A/Hong Kong/4801/2014 (H3N2)-like
virus, B/Brisbane/60/2008-like virus (Victoria lineage). With the
recommendation that quadrivalent vaccines containing two B
viruses in addition to the three previous viruses include a B/
Phuket/3073/2013-like virus strain (of the Yamagata lineage).
Almost all the Autonomous Communities have vaccinated
with trivalent inactivated vaccines in any of the existing modalities. This has left approximately 60% of the main viruses
without specific homologous coverage, although, as explained
above, there has been some heterologous cross-protection.
The explanation for the use of trivalent vaccines instead
of quadrivalent ones lies fundamentally in the price differences between them. Spain, like other countries, has a very conservative stance in this regard. The WHO has noted that in the
2017/2018 season there were many hospitalizations among elderly people caused by the influenza B virus of the lineage that
was not included in the classic trivalent vaccines. Although
price can be a barrier to implementation in countries with limited resources, due to the higher price of quadrivalents, WHO
considers that given the total costs to the health sector, quadrivalent vaccines can prove to be cost effective [144].
As far as its general explanation is concerned, the healthcare world tends to have a personal and simplistic knowledge
about Influenza, which, together with a lack of trust in a vaccine that is not absolutely effective, means that it is not linked,
as in other countries, to criteria of healthcare quality and efficiency and does not appear constantly in the lifestyle and clinical protocols of many common chronic diseases.
As for the challenges and possible future solutions, the
first challenge in Spain lies in agreeing on a universal vaccination indication or one almost similar to that of the USA, Canada or the UK. Only this indication has been shown to increase
coverage and therefore reduce risks and healthcare costs
[145]. The current WHO coverage percentage targets (>75%
in >64 years) do not achieve group protection (herd immunity)
that would be achieved with the US coverage targets (>80% in
healthy people) [146].
On the other hand, Spain, like many European countries, is
far from the coverage targets and does not include among its
indications that of children between 2 and 5 years that exist,
for example, in Finland and the UK. In this sense, it is surprising
that countries with very low coverage of influenza vaccination
in classic population groups (chronically ill, elderly, etc.) recommend vaccination in children as a more gestural measure
than fulfilled, since in many of them the influenza vaccine is
not free or reimbursed [142].
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The next challenge is the development of vaccines with
elongated immunity in order to increase the immunizing potency and its spectrum of effectiveness against different viruses, thus avoiding the problem of flu variation or lengthening
the period of influenza revaccinations. These vaccines have
been denominated by the WHO as NGIV (Next Generation Influenza Vaccines) that has elaborated and published some objectives to 5 and 10 years. Some of them are easier to achieve
and reach; others may require more time [147]. Among these
future vaccines are the popularly-called “universal flu vaccines” claimed by different authors [148, 149].
The approaches to these vaccines are multiple and not all
have the same degree of experimental development. The viral
targets against which they are directed include, in order of development, the M2 protein, the chimera haemagglutinins, the
inclusion of neuraminidase and nucleoprotein (NP), the antibodies against the stem of the haemagglutinin in serial administration, etc. [150, 151].
Until these challenges are met, the low coverage of influenza in many European countries, especially those in the East,
must be addressed by clarifying misunderstandings among the
population, doctors and health-care administrators homogeneously throughout the Union [152]. This is the only way to
increase the coverage in the elderly and people with chronic
diseases and add other population groups with scarce or testimonial coverage (pregnant women and children) reaching at
least the 75% targets set by the WHO [153]. Until we reach the
Holy Grail of an almost universal flu vaccine, there are quite a
few preliminary goals to be met [154].
Conclusion:
The proportion of people over the age of 65 vaccinated against influenza in Spain continues to decline and
is far from a coverage of more than 75% of the population WHO objectives. The situation in populations such
as health care workers, pregnant women and children is
regrettable and does not reach significant figures. There
are very important challenges in the flu vaccination until
the Holy Grail of an almost universal vaccine against this
virus is reached. Vaccination of children is effective not
only in the prevention of hospitalizations but also in indirect herd immunity in older people before much greater
coverage is achieved.
QUESTION 6.- What is the situation of pneumococcal
vaccination in Spain?
Exposure:
S. pneumoniae infection is a major cause of morbidity and mortality worldwide and the pneumococcal disease is
potentially preventable by vaccination in the world. According
to WHO estimates, S. pneumoniae causes 1.6 million deaths
annually; the disease preventable by vaccines that causes the
most mortality, with the youngest children and older adults
being the most affected. Probably, routine childhood vaccination could prevent morbidity and mortality associated with

pneumococcal infection in adults (indirect protection). However, until systematic vaccination of the child population is
maintained for several years, the use of PCV13 seems to be
justified in adults at higher risk, as the prevention of pneumococcal disease is based exclusively on the use of vaccines [155].
In Spain, S. pneumoniae is the most frequently identified
pathogen in community-acquired pneumonia (CAP), causing
up to 63.7% of cases in some series. During the period 20032007, a total of 75,932 deaths due to CAP were registered in
adults aged 50 years or over and the incidence of CAP in our
country in people over 65 is estimated at 14 cases per 1,000
person-years (IC95% 12.7-15.3) and increases with age (29.4
cases per 1,000 person-years in people over 85 years). In addition, it carries an important burden, as up to 75% of cases
require hospital admission [155].
We have the pneumococcal polysaccharide 23 valent
vaccine (PPV23), indicated for active immunization for the
prevention of S. pneumoniae disease in people older than 2
years. In Spain, there are two authorised vaccines: Pneumo23
(pre-filled syringe) and Pneumovax23 (vial). In addition, conjugate pneumococcal vaccines are available, 7, 10 and 13 valents
indicated for active immunization for the prevention of Invasive Pneumococcal Disease (IPD), pneumonia and Acute Otitis
Media (AOM) caused by S. pneumoniae in children and adolescents aged 6 weeks to 17 years and for the prevention of IPD in
adults ≥ 18 years and older. The conjugate vaccines authorised
in Spain are Synflorix® and Prevenar® [156].
In Spain it is estimated that approximately 50% of the
population over 50 years of age has risk factors for pneumococcal disease and would be candidates for vaccination [157].
The impact of polysaccharide vaccines have shown only a modest reduction in hospitalizations, ICU admissions, and death in
elderly patients diagnosed with CAP [158]. On the contrary,
the impact of the use of conjugate vaccines in children on the
incidence of disease by vaccine serotypes in adults has been
demonstrated by Cámara et al [159]. The PPV23 has shown a
good safety profile both as primary doses and after the administration of booster doses, but does not generate immune
memory, with antibody levels decreasing over time, causing a
phenomenon of immune tolerance, and also does not act on
nasopharyngeal colonization. However, the conjugate vaccines
(PCV13) generate a more potent immune response and a greater impact by acting on nasopharyngeal colonization.
Prior to the introduction of PCV7 in children, a study in
10 European countries, including Spain, evaluated the cost-effectiveness of PPV23 in preventing IPD in adults, which was
found acceptable in all countries. For Spain, the cost-effectiveness rate per QALY (Quality of Life Adjusted Life-Year Earned)
among adults aged 65 and over was estimated at 9,187 euros.
Using the CAPiTA study efficacy data, the CAPA study
serotype coverage data and the CMBD 2010-13 incidence of
pneumococcal disease, it determined that the use of PCV13 in 5
years would hope to avoid in a cohort between 65 and 69 years
of age 10,360 cases of IPD, 699 deaths, 14,736 years of life
gained that only in direct costs would represent an accumu-
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lated net saving of 3.8 million euros at constant prices (4.9 at
current prices), being efficient for the National Health System
of Spain.
PPV23 is financed by all the Autonomous Communities
in Spain, in risk groups and systematically for people over 60
years in each Autonomous Community. Only 5 Autonomous
Communities (Castilla León, Madrid, Galicia, Asturias and La
Rioja) finance in their calendar the vaccination of adults with a
valent conjugate vaccine from 60-65 years of age. The fact that
it is not financed does not mean that it cannot be recommended. In fact, the Ministry of Health, Social Services and Equality
itself, in the review document published by the Working Group
on Vaccination against pneumococcus in risk groups of the
Presentation of Programmes and Registration of Vaccinations
and approved by the Public Health Commission in June 2015,
urges physicians that “it is necessary to adequately inform the
elderly and/or those belonging to at-risk groups of the possibilities of vaccination against pneumococcus (...)”. In those cases
in which the vaccine recommended by the health authorities
is the PPV23, it is necessary not only to inform that the choice
of the vaccine obeys public health criteria, but that the PCV13
also exists and is marketed, which, although it is not financed
in all cases, is not contraindicated [156].
Conclusion:
Invasive pneumococcal infection in Spain is a very
important cause of morbidity and mortality in adults and
the elderly. Although the polyvalent polysaccharide vaccine has shown only a modest impact in reducing hospital admissions and deaths, conjugate vaccines applied to
children have a greater impact on the adult population.
The financing of these vaccines does not follow a homogeneous pattern in the different Autonomous Communities of Spain.
QUESTION 7. - What is the future of Vaccine Clinical
Research?
Exposure:
According to a report issued by a prestigious consortium of manufacturers and researchers, almost three hundred
vaccines are in the development phase, half of them aimed at
infectious diseases [160]. The dynamism of this field of knowledge is illustrated by the fact that access to PubMed through
the terms “vaccines research” currently offers one hundred
and thirteen thousand references [161]. To offer a structured
view of the topic, we will try to answer four questions.
What vaccines are in Phase 3 clinical trials at the
present time?
The field of infectious diseases includes vaccines against
bacteria, viruses, fungi and parasites, which employ various
production strategies and techniques. Those aimed at identifying new protective antigens include inverse vaccinology,
structural vaccinology and immunomics; those aimed at acquiring or enhancing immunogenicity include vaccinomics,

systems vaccinology, use of new adjuvants and delivery modalities, heterologous vaccination, polysaccharide to protein
conjugation and adversomics. Among the innovative routes
of administration: edible, mucous, and transcutaneous. And as
new types of vaccines: recombinant (with or without vectors),
nucleic acid, peptide, attenuated and molecularly inactivated,
reordered virus (reassorted) and adapted to the cold [162].
The antiviral vaccines that are at a more advanced level of
research development include those aimed at the prevention
of infection by Cytomegalovirus (CMV) in stem cell transplantation, recurrent infection by Herpes Simplex (HSV) and Varicella-Zoster Virus (VZV). At the same level of development are
framed different flu vaccines, against Respiratory Syncytial Virus (RSV), new modalities of triple virus (Measles-Rubella-Parotiditis) and those aimed at the prevention of HPV and HIV,
whose search is a relevant challenge, with high budgets and
great media attention [163]. Of the “emerging” agents it seems
appropriate to cite Dengue, Ebola and Zika. Dengue is based
on another flavivirus (yellow fever), which is attenuated and
recombined with genes from the premembrane and the envelopes of wild strains of the different serotypes [164].
The Ebola outbreak in 2014 has accelerated the development of vaccines, being an adenovirus derived from chimpanzee (ChiAd3) that encodes the glycoprotein of the species Zaire
(GP EBOV), which has become the vector of the same at an advanced stage Zika is working on vaccines that can activate the
response B and T together and also include Dengue [165, 166].
Among the antibacterial vaccines, those against staphylococcal infection (due to S aureus which includes several antigens, given its host adaptation systems that allow it to colonize numerous niches and elude the immune system) stand
out [167], as well as those against pneumococcal infection
(recombinant vaccines), conjugate anti-meningococcal vaccines, and against Streptococcus agalactiae, H. influenzae, and
Clostridium difficile. [168].
Of the parasitic diseases that present a strong research
investment, Malaria, Chagas Disease and Leishmaniasis stand
out, the latter being autochthonous in our country. Vaccines
are developed with recombinant antigens, by vectors (adenovirus or vaccinia), DNA vaccines and a heterologous vaccination
strategy through induction by plasmidic DNA and a later reinforcement with a viral vector (adenovirus) or with recombinant proteins adjuvated with IL-2 and cytokines [169].
Which of the research vaccines will be most useful
in Spain?
The conventional meaning of “usefulness” refers to the
capacity of a measure (in this case a vaccine) to serve or to
be used for a specific purpose. The criteria that must prevail
in order to implement “useful” vaccination strategies in our
environment must assess the economic and social impact of
prevention programs. To this end, at least two entities are involved that combine healthcare and preventive activity in each
Regional Management of the health system: the “Direcciones
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Generales de Asistencia y Salud Pública” of the different Autonomous Communities. Among others, we could consider
from the assistance both the assessment of the real burden
of each disease, identified by the Basic Minimum Data Set to
hospital discharge and scientific literature; and have a system
of access to “big-data” that allows a quantification of the most
prevalent infectious diseases. Public Health and Preventive
Medicine should define vaccination priorities by age segments
and patient groups. From the managerial point of view, it is
pertinent to implement economic evaluation studies with robust and consolidated models that allow to endorse the decisions adopted and render accounts with transparency.
In our country, in addition to those commented by the
previous speakers, priority would be given to those against
RSV, CMV and other Herpesviruses. Among the bacterial
ones, it would be desirable to promote those directed against
Staphylococcus aureus and C. difficile.
What problems are foreseen for its future implementation?
The definition of health-care priorities represents a challenge that presupposes equity, access to the system and budgetary availability. Among the actors that will have a joint impact on its application and, consequently, on the reduction of
the problems for its application, it is worth mentioning:
Firstly, the Pharmaceutical Companies which, through
their R+D+I strategies, develop and manufacture effective and
safe vaccines and contribute to their post-marketing implantation/surveillance. Secondly, basic researchers, contributing
new concepts and technologies and connecting with groups
that apply their findings. Thirdly, health-care professionals
who advise the population on their benefits and develop vaccination programs. Investment in continuing education will
never be weighed sufficiently. In Spain, Primary Care exhibits
exemplary behaviour in achieving recommendations and coverage that place us in paediatrics among the most advanced
countries [170], a fact that should be taken advantage of in
the vaccinology of adults and patients with special indications.
Fourthly, the necessary involvement of the media in the dissemination of truthful and responsible information in support
of vaccination campaigns should be highlighted. Finally, it is
opportune to point out the role of the Health Authorities, who
define the conditions of use and ensure access to vaccines and
their implementation, provide budget, support and promote
vaccination policies. Likewise, they must preserve the protagonism and independence of the Regulatory Agencies, which
evaluate and control their effectiveness, safety and quality.
What impact will they have on the problems they aim
to reduce?
It is clear that the purpose of any vaccination strategy is
to measure its capacity to reduce the burden of disease to be
prevented, to reduce its morbidity and to avoid its potential
mortality.

It is possible to introduce new vaccines from the modalities of economic evaluation in the field of health. These can
be summarised in two types of techniques: analysis where
the measurement of the effect is collected in monetary units
(Cost-Benefit Analysis) and analysis where the measurement
of the effect is collected in non-monetary units, where the
Cost-Utility Analysis (CUA) is inscribed. Specifically, in a CUA
(to which the second question referred) we compare two or
more alternatives in relation to its costs and results, expressed
in terms of utility units or quality of life, according to the user’s
perception. The unit of measurement can be the QALY (Quality
Adjusted Life Year) or AVAC (Quality Adjusted Life Years); this
measure relates the years of life that the individual would enjoy (thanks to a health intervention) with the quality of life of
that extra period [171].
A particularly attractive field will be to apply these evaluation models from vaccinomics, studying individual phenotypes and genotypes, correlating genetic polymorphisms with
a certain predisposition to suffer the infection, a singular immune response, an adjusted vaccine dosage, an adequate administration route or quantifying the probability of suffering
an adverse effect [162]. This will lead to the possibility of designing vaccines for each individual or group that are safer,
cheaper and easier to conserve/administer, against prevalent
and emerging pathogens such as those mentioned above.
Conclusion:
An enormous number of Phase 3 clinical trials are
currently studying the effectiveness of new vaccines, approximately half of which are aimed at controlling infectious diseases. These include vaccines for viral, bacterial
and parasitic processes, and their future application will
depend on very diverse factors that must consider the
size of the problem, the effectiveness of the vaccine, its
tolerance, and economic aspects of unquestionable importance.
QUESTION 8.- What is the administration’s vision of
vaccines in Spain?
Exposure:
Following the transfer of public health competencies from
the State to the Autonomous Communities (AA.CC.), between
1979 and 1985, and through the General Health Law 14/1986,
the “Interterritorial Council of the National Health System, ICNHS (Consejo Interterritorial del Sistema Nacional de Salud)” was
created as a permanent body for coordination, cooperation and
communication between the State and the AA.CC. In this way,
the Ministry of Health, Social Services and Equality coordinates
and harmonizes health strategies in order to maintain equity
and cohesion in access to health services. [172].
The Committee on Vaccination Programme and Registries,
created in 1991, advises the Public Health Commission of the
ICNHS from a scientific and technical point of view in making
decisions on vaccination programmes in Spain [173]. Vaccination in risk groups and healthy adults is currently being re-
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viewed within the ICNHS. These recommendations, which are
still in the consultation phase, are expected to be agreed in
2018.
Vaccines for adults authorised in Spain.
Vaccines are authorised through national or centralised
procedures, the latter coordinated at European Union (EU) level and the most widely used at present. The Spanish Agency
for Medicines and Health Products (AEMPS), existing under the
Ministry of Health, Social Services and Equality, is the regulatory body that participates together with the other EU countries in the evaluation of medicines dossiers in the European
Medicines Agency (EMA) [174-176].
Most of the vaccines authorized in Spain are for use in
a wide range of ages including adults, with the exception of
combined vaccines that contain high loads of diphtheria toxoid and components against whooping cough (D and Pa), rotavirus vaccines (up to 24 or 32 weeks depending on the product), attenuated influenza (2 to 18 years), shingles (from 50
years of age and older), ten serotypes pneumococcal conjugate
vaccine (6 weeks to 5 years of age) and H. influenzae type b (2
to 5 years of age) [177].
It is important to distinguish between the authorization
and the recommendation of vaccines. In the evaluation for
vaccine authorization, it is considered that the benefit/risk ratio is favourable. To establish vaccination recommendations, it
is necessary to consider other additional criteria, such as the
epidemiological characteristics of the disease to be prevented,
the pattern and target group to obtain the expected benefits
in the population, indirect adverse effects of its use, implementation aspects and economic aspects.
The recommendations for vaccination in adults approved
from the ICNHS currently include:
- Systematic vaccination in ≥ 65 years against tetanus
and diphtheria (Td), influenza and pneumococcus (VPP23).
Between the ages of 15 and 64, any contact with the
health system should be used to review vaccination and update it in case of susceptibility, especially Td, MMR (measles,
mumps and rubella) and varicella; and in young adults, hepatitis B, meningococcus C and HPV.
- In addition, people of any age with risk conditions, the
relevance of recommending DTap, hepatitis A, hepatitis B, conjugated meningococcal, conjugated pneumococcal and influenza vaccines should be taken into account.
How are vaccines financed in Spain?
According to current legislation, referring to the portfolio
of common services in the NHS, “vaccinations are covered in
all age groups and, where appropriate, risk groups, according
to the current vaccination schedule approved by the ICNHS
and the competent health administrations, as well as those
that may be indicated, in general population or risk groups, for
situations that epidemiologically advise it”.

Should there be some others?
At the moment, vaccination recommendations for different risk groups and healthy adults are in the final phase of the
evaluation process at the ICNHS. The evaluation of vaccination recommendations against shingles in healthy adults and
meningococcal disease will begin with 2018.
What are the major differences between Autonomous
Communities?
In recent years, the ICNHS has worked to reach a broad
consensus on vaccination recommendations aimed at the
child population, reflected in the common childhood vaccination schedule. Although there has also been joint work
on the recommendations for certain vaccines in risk groups,
some AA.CC have extended the age of vaccination and the
use of certain vaccines to certain population groups. The
main differences relate to the age of influenza vaccination,
type of vaccination used for routine pneumococcal and risk
group vaccination, and human papillomavirus (HPV) vaccination in certain risk groups.
What can be improved and what is needed to do so?
Some of the aspects to be improved in terms of vaccination policy in general and in terms of vaccination in adults, in
particular, would include the following:
- Recommendations on vaccination programs are agreed
by consensus in the ICNHS. However, sometimes these recommendations may not be followed by all AA.CCs. Unilateral decisions different than those agreed in the ICNHS may cause confusion in the population and the healthcare workers. Political
commitment and institutional loyalty are required to maintain
agreements adopted within an institution, the ICNHS, of which
all the Autonomous Communities are a part.
- In order to improve confidence in the decisions adopted
by the ICNHS, it would be necessary to find mechanisms for
participation in the proposal of recommendations from the
different stakeholders involved in vaccination, as well as greater transparency and communication between them.
- There is a need for greater awareness of the benefits
that vaccination programs bring to the health of the population, establishing communication strategies aimed at health
professionals and the general population.
Conclusion:
The authorisation of vaccines in Spain is mainly carried out at European Union level. Most of the vaccines
authorised in Spain are for use in a wide range of ages
including adults, with some exceptions authorised only
for children or for the erderly. They are financed in any
age group, as long as they are included into the current
vaccination schedule, approved by the Interterritorial
Council of the National Health System or the Autonomous Communities, with few differences between them.
Throughout 2018, the evaluation of vaccination recom-
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mendations against herpes zoster in healthy adults and
invasive meningococcal disease will begin.
QUESTION 9.- What is the vision on vaccination of
a group of affected people such as patients with Solid
Organ Transplants?
Exposure:
First of all, it would be appropriate to highlight, as an idea
for discussion, the potential role of vaccines as a mechanism
to avoid solid organ transplants (SOT). We do not know a precise answer to this question, but it is enough to recall, as an
example, that a substantial proportion of liver transplants are
a consequence of the evolution of hepatitis B and therefore
potentially avoidable in almost 100% of cases.
Preventing infection is a key element in SOT patients, since
it is clear that infections contribute to the morbidity and mortality of these patients and often to graft loss. Prevention is
also necessary because many avoidable infections either have
no medical treatment or patients respond poorly to it. Immunization in these patients, with frank immunosuppression, also
has its particularities since, generally, vaccines made with live
attenuated agents cannot be administered, in addition to the
ability to mount an adequate immune response being limited
in some situations [178].
The International and National Societies have issued
Guidelines with recommendations for Immunization in this
population both in the paediatric age and for adults that include their health and personal contacts. [120, 179, 180].
Ideally, vaccines should be given before transplantation to
achieve the greatest possible immune response. During this
period, the patient may receive vaccines with live attenuated agents (measles, mumps, rubella, chickenpox, etc.) that
they will not be able to receive if administration is made after
transplantation.
In the post-transplant period, vaccinations are generally
avoided in the first two to six months after transplantation,
during the period of maximum immunosuppression. An exception to this rule is the case of Influenza, in which vaccination is
justified after the first month post-transplant with inactivated
influenza virus vaccines [181].
It is known that influenza is more severe in the population with SOT, occurs more frequently with pneumonia, causes
more intensive care admissions and more deaths than in the
non-transplanted population [182]. Vaccine protection is lower than in the immunocompetent population and administration of higher antigenic doses in this population is associated
with a better immune response [183, 184]. A Spanish group
has demonstrated the best efficacy of a second dose (booster)
of inactivated flu vaccine, 5 weeks after the first, in the transplanted population [185].
For other inactivated vaccines, a summary of the situation
would be as follows:
Vaccination guidelines for diphtheria and tetanus should
be the same as in the normal population, and vaccines are

considered safe, although diphtheria-toxin antibody levels
may fall more rapidly than in the normal population. Booster
doses with tetanus diphtheria toxoid should be given at least
every 10 years [186, 187]. The ACIP recommends that booster
doses be made with a triple vaccine including tetanus toxoid,
diphtheria toxoid and acellular pertussis (Tdap) type Boostrix®
or Adacel® for all adults older than 19 years in which a decrease in immunity is suspected.
In relation to polio, given the situation close to the eradication of poliomyelitis, only transplant recipients who could
be exposed due to travel or risk would require prevention with
inactivated vaccine, in case of doubt of previous vaccination,
and only a booster dose is recommended if the risk of exposure
continues, once in a lifetime [188-190].
Solid organ transplant recipients should receive pneumococcal polysaccharide vaccine 23 valent, and conjugate vaccine
10 or 13 valent, but it is interesting that the recommendations
depend on the vaccines previously received and the order of
the vaccinations. For those who have not previously received
either of the two, we recommend first the conjugate followed
by the 23 valent, at least 8 weeks apart [191]. For those who
have previously received one or more doses of 23 valent vaccine, a single dose of separate conjugate vaccine a minimum
of one year after the 23 valent vaccine is recommended. Finally, for those who have received previous conjugate vaccine
and require other doses of 23 valent vaccine, a delay of at least
8 weeks from the administration of the conjugate, and not less
than 5 years from the last dose of 23 valent, is desirable.
The relatively low incidence of H. influenzae type b pneumonia in adult transplant recipients and the poor immunogenic response that occurs with the vaccine do not make this one
an essential vaccine for this population group [192, 193]. The
same occurs with the meningococcal vaccine in this population. Among adults, there is a low incidence of meningococcal
infection in SOT patients and the response to it is also poorly
known [194]. The vaccine is therefore reserved for those with
particular risk factors for contracting the disease. When indicated, it seems reasonable to opt for a conjugate vaccine [179].
All SOT that are Anti-HBs negative should be vaccinated
against HBV. The population with chronic HBV liver disease in
the post-transplant period has a high rate of post-transplant
complications and a high rate of related mortality [195-197].
Therefore, if after the usual three doses a rate of antibodies
> 10mIU/ml is not reached in this population, a second cycle
should be repeated. The response to HBV vaccine is quite variable when done in post-transplantation and also in cirrhotic patients, vaccinated at any time, which makes it necessary to periodically re-check the level of protective antibodies [198-203].
With regard to Hepatitis A (HAV), vaccination is mandatory for all unvaccinated transplant recipients, whether children
or adults, since there is an increased risk of fulminant liver failure when contracting hepatitis A in a SOT recipient. The antibody response is also more limited in time than in the normal
population and vaccination should therefore be attempted prior to transplantation, whenever possible [204-207].
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With regard to the HPV vaccine, it is a known fact that
infection with this virus is associated with a risk of up to 100
times greater incidence of cervical neoplasms in transplanted
women and anogenital cancers in men. Therefore, those who
have vaccination criteria, regardless of whether or not they
have been transplanted, should receive the HPV vaccine. If
they have already been transplanted, it is advisable to wait 3-6
months after the transplant. The immunogenicity of the HPV
vaccine in this population is not well known but the risks-benefits incline to the recommendation. In the future, indications
may be extended to groups of transplanted adults who are not
in the age ranges in which the vaccine is now indicated [179,
208-210].
RZV was immunogenic in patients with solid tumors receiving immunosuppressive chemotherapies. Humoral and
cell-mediated immune responses persisted 1 year after vaccination and no safety concerns were identified [211].
At the time of writing this document, there is no recommendation for vaccination against Zoster with the recombinant vaccine in the population with SOT, but at least two
clinical trials are underway in this population group that will
shortly clarify its indications that seem favourable [212]. In patients with hematopoietic transplantation, the result of a clinical trial has just been published that proves its efficacy and
good tolerance [213].
To conclude, we should remember that the responsibility
for implementing the vaccine schedule in transplant patients
is often diluted between the transplant team of the patient,
the family and community medicine teams that also follow the
cases and transplant patient organizations. International data show that there are clear opportunities to improve the implementation of the vaccine schedule in this population [214,
215]. Our opinion is that this dilution of responsibilities is also
a frequent reason for omissions or forgetfulness in the vaccination calendar of patients with SOT in our environment.
Conclusion:
Adult transplanted patients constitute a very particular group in relation to the prevention of diseases
through vaccines, for several reasons. Firstly, because
they cannot receive vaccines produced with attenuated
micro-organisms in the post-transplant period. Secondly, because the immune response is not the same as in
the non-immunosuppressed population. Finally, some
vaccines should be administered in this population with
higher doses and at different rates. Despite the high level
of the transplant system in Spain, there is an opportunity
to improve coordination when implementing a rigorous
vaccine schedule in solid organ transplant recipients.
QUESTION 10.- What is the role and work of professional and scientific associations / societies specifically
dedicated to vaccines?
Exposure:
The Scientific Societies must provide evidence to the

Health Authorities, so that they issue recommendations on
vaccination in adults belonging to risk groups, and that these
are as homogeneous as possible, and duly supported by scientific evidence. They must collaborate with the health-care
authorities to ensure that the health professional is the first
defender of vaccines and to provide agile mechanisms for consultation with those professionals who are better prepared in
the field of prevention. In Spain there are several scientific societies that have specific sections or working groups dedicated
to vaccines groups. The Spanish Vaccinology Association (AEV)
works specifically and monographically on the topic.
It is a non-profit Medical-Scientific Association, constituted under Law 191/1964, of 24 December. Its general objective
is to protect health by means of primary and, where appropriate, secondary prevention actions against immunopreventable
infectious diseases, with biological preparations for immunisation practices, thereby contributing to better life expectancy
and quality of life for citizens, with special reference to the
child population and risk groups by age, immunocompromised
people, people with occupational risks, international travel and
basic diseases, increasing the quality of life of the population.
The aims of the Association include:
a) To disseminate scientific advances in the area of “Artificial, active and passive acquired immunity” and to promote the
development of knowledge of immunobiological vaccines and
preparations for infectious diseases.
b) To permanently review medical, clinical, epidemiological, immunobiological research and cost-benefit analysis criteria in order to make judgments that may be useful for a rational use and in accordance with the socio-sanitary development
in the aforementioned preparations, in the practice of Health
Sciences professionals, both private practice and at the service
of the Administrations.
c) To expand the Vaccination Programs recommended by
the Health-Care Authorities to support the coverages, as well
as to foment the evaluation of the same ones and to stimulate
the Pharmacovigilance in the use of the preparations.
d) To organize, sponsor and promote conferences, courses,
congresses and meetings in order to disseminate and update
the knowledge that is being incorporated into Vaccinology,
with expression of technological development in this field of
Health Sciences.
e) To promote research in Vaccinology, cooperating where
necessary, in the Projects at the Design and Planning level,
stimulating the streamlining at the level of the Clinical Research Ethics Committee of the Welfare Network.
f) To raise awareness on the importance of the correct use
of immunization practices to social agents (politicians, media,
general population) bearing in mind the competences of the
different Public Administrations including Foreign Health.
g) To establish relations with those National, International
and International Scientific Societies with thematic affinity, as
well as with the Health Administrations with competences in
this professional or Regulatory praxis, creating meeting spac-
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es between professionals of different levels and disciplines, for
what is related to this scientific field.
h) To cooperate in those Programmes of Health Dissemination and Information and Education for Health (EPS) in which
topics on vaccines and other immunobiological preparations
of social, scientific or journalistic interest can be submitted for
debate.
i) To carry out Publications (printed, digital, Web), to summon scholarships or aids for national and foreign research
studies, to organize Prizes, Courses or Seminars, or any other
action conducive to metializing the previous points.
The activity of the Spanish Vaccinology Association is
not restricted exclusively to promoting the scientific technical
knowledge of its members but is open to any other possible
beneficiary who meets the conditions and characters required
by the nature of its own purposes.
The activity of the Association may also consist of the
collection and management of funds and patronage for the
granting of Scholarships or Grants for studies and research,
the organisation of Awards, Courses and Seminars, grants for
all kinds of Institutions and other activities that the Governing
Body considers appropriate for the strict fulfilment of its aims.
Conclusion:
There are several Scientific Societies that have specific sections or working groups dedicated to vaccines in
Spain. The Spanish Vaccinology Association (AEV) works
specifically in the field of vaccines and its objectives are
aimed at promoting knowledge, research and the appropriate use of vaccines as a means of immunoprevention.
QUESTION 11.- What is the role of nursing in promoting health with vaccines in adults?
Exposure:
Health promotion, as part of the comprehensive care process, is the essence of nursing. This process includes, in addition to promotion, assistance (primary and specialized), prevention (primary, secondary and tertiary) and social adaptation
(rehabilitation and integration). At any of these levels, health
education is a key instrument [216, 217]. The concept of nursing care has also evolved from a disease-oriented care system
to a preventive and health promotion system [218]. According
to the World Health Organization at the 9th World Health Promotion Conference, “getting vaccinated” is one of the 12 tips
for good health. It therefore integrates vaccines into healthy
lifestyles [219, 220].
The role of nursing, specifically in the field of promotion and administration of vaccines, is very broad and varies
from recruitment of vaccination subsidiaries to conviction
campaigns, continuing education and follow-up. As in other
groups, the knowledge and skills of nurses, both graduated
and school nurses, in the problem of vaccination, still offer opportunities for improvement in both groups today and in highly developed countries such as Finland [221, 222].

In a study conducted in Israel, the role of the flu vaccine
nurse in gaining acceptance of the flu vaccine among those
recommended for vaccination is demonstrated [223]. The reminder role of certain programmes on the at-risk population,
carried out by doctors and nurses, has proved effective [224].
In the case of the pneumococcal vaccine, a study carried out
in Hong Kong, showed that a brief process of health education, lasting only 3 minutes, carried out by nurses, increased
acceptance and coverage with pneumococcal vaccine from 48
to 57% [225].
Nursing can also play a relevant role in detecting cases
eligible for pneumococcal vaccination during hospital admission for any reason, and so a CDC-sponsored study increased
the vaccination rate from 19% to 74% after implementing a
screening program and vaccination offer [226].
Another example of the potential nursing work in the acceptance by school girls and their families, through a simple
reminder call of the convenience of getting vaccinated against
HPV [227]. This work may be particularly necessary when it is
carried out in particularly defenceless groups or in social exclusion. This is the case of vaccination against hepatitis B, where
the role of nursing has also been shown to be fundamental,
particularly by ensuring, through a follow-up programme, that
patients complete their third dose of vaccine [228].
The literature collects a miscellany of situations in which
the role of nursing is key in the global vaccination process,
both in poor and developed countries and with vaccines of a
different nature, including polio [229-231].
It seems, therefore, that this would be a very appropriate area, due to the characteristics we have mentioned, for the
creation of consultations, or vaccine promotion groups, particularly coordinated by nurses, although we have not been
able to find concrete examples in the professional literature
studying (with the appropriate methodology) the clinical, economic and social impact of their introduction.
Conclusion:
Vaccination, and particularly adult vaccination, is one
of the paradigms of the work and competence of nursing.
Many studies demonstrate the effectiveness of nursing
intervention in different groups, with different vaccines
and with different impacts. Nursing has to promote and
manage all adult vaccines and their complete vaccination
schedule, and in our opinion, this work is a very clear area for nursing consultations or working groups managed
by nurses.
QUESTION 12.- What is the role of Pharmacy Services
in the vaccination of adults?
Exposure:
The Community Pharmacist plays, or must play, an essential role in adult vaccination. Not only in aspects such as the
correct conservation and storage of vaccines, but also in all
aspects related to tolerance and safety of vaccination. There
is the possibility of making a clear contribution to health edu-
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cation from the Community Pharmacy. This must be done not
only in relation to the vaccines of regular use, but also in those
that are needed occasionally as it is the case of some vaccines
for travellers. If this is not the case, it is due, in our opinion, to
the lack of necessary training and the necessary coordination
with other structures. The attitude of the Community Pharmacist as a health-care agent is changing significantly for the
benefit of the patient, not only in Spain, but also in numerous
countries of the European Union and beyond.
The wide network of pharmacies distributed uniformly
throughout Spain can undoubtedly help to increase the vaccination coverage of the adult population along with other health-care centres. We must not forget that an average
Spaniard goes to the pharmacy 7 times more frequently than
to any other health centre or medical consult.
At the Community Pharmacy, it is possible to identify
and guide risk patients who may benefit from vaccination,
strengthen the recruitment of people included in these risk
groups by collaborating with other health professionals and
involve the pharmacy in health education, transmitting truthful and clear information on the importance of vaccination to
prevent different diseases. In addition, it is easy to carry out
pharmacovigilance work from the Community Pharmacy. Another important objective is to fight against the “anti-vaccine”
philosophy from which some elements of the supposedly better educated classes are not free.
The other area that we must discuss is the role of the
Hospital Pharmacy Department in the immunization policy
of the population. The hospital pharmacy is currently one of
the points with the highest volume of data on patients in the
hospital, not only from their own information but for being
the coordinating node of many other databases to create campaigns and strategies based on combination and confrontation
of the data. Alert campaigns to doctors and nurses responsible
for certain patients with risk factors of certain diseases can
very well be done with a warning from the pharmacy services. Taking advantage of admission to the hospital to facilitate
such vaccination is a perfectly feasible contribution. In the
United States of America, the “pharmacy-delivered immunization services” or groups that promote vaccination based on the
pharmacy department are well known. One recent study estimates that they administer an additional 6.2 million doses of
flu vaccine and 3.5 million additional pneumococcal vaccines
each year [232]. Something similar happens with Community
Pharmacies. A recent evaluation estimates that almost 80% of
them in the U.S. offer and promote the use of at least one
vaccine that can be administered at the pharmacy itself [233235].
There are data on the effectiveness of such vaccination
programs implemented from pharmacy, community or hospital services, which have demonstrated effectiveness in influenza, pneumococcal infection and HPV fundamentally [236-243].
A good example in the case of influenza and invasive pneumococcal infection is a working group created by a pharmacy
technician and a nurse that increased influenza vaccination

from 72 to 93% of the candidates in one institution [244].
Similar experiences have been carried out in countries
other than the United States [245-252], but we have not been
able to find information on the activity and impact of promoting vaccination in Spanish pharmacy services and offices.
Conclusion:
Both hospital pharmacy departments and Community
Pharmacy offices can do a great deal in infection prevention and health education from their respective departments, working to promote the proper use of vaccines in
adults. In the United States, a high percentage of these
services have such programs, and the data in the literature show a clear impact on vaccination rates and educational capacity. We have not been able to find data on the
quantitative and qualitative importance of this activity in
pharmacy departments and pharmacy offices in Spain.
QUESTION 13.- What is the economic value of vaccines, as seen by a health economist?
Exposure:
The Choiseul Institute has recently produced two publications proposing “A Vaccine Strategy for Spain” [253], and assessing “The economic impact of vaccines” [254], of which we
summarise some aspects in the following lines.
Health expenditure in Spain has been reduced to below
6% of Gross Domestic Product (GDP) in 2018 according to
the General State Budget (not yet approved). This means that
Spain is not among the leading European countries in “per
capita” health-care spending but is in a second place that it
shares with Italy. In a way, this situation is aggravated by the
dispersion that exists in the different Autonomous Communities (AA.CC.). The fact that health policies have been transferred to AA.CC. adds to the inequality between the different
regions of Spain.
On the other hand, it is interesting to note one of the
problems that are not normally analysed, such as the effect on
the economy of absenteeism due to illness. Although there is
no very recent data, that provided by Eurostat in 2012 of the
13,000 million euros representing temporary incapacity says
enough. An influenza episode, for example, results in a worker,
on average, to take sick leave for five days. The cost of this
incapacity represents more than 20% of health expenditure,
part of which could be covered by prevention policies. This is
where vaccines come in; an area which, like many others in
health-care policy, has suffered significant cuts. Suffice it to
say that spending on vaccines is around 1.8% of total pharmaceutical spending in Spain. This quantity is clearly insufficient
if the benefits of vaccination are considered.
The vaccination policy in young people is well known. In
this chapter, Spain is among the most advanced countries in
the world with coverage rates above 95%. However, vaccination must be considered as a policy during all ages of life. And
here, the situation is frankly improvable. It is enough to look at
vaccination data for those over 18 years of age, or older. Cov-
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erage in adolescents is estimated at 79% and in adulthood at
57% [254]. Not to mention the laxity that health professionals
themselves have when it comes to getting vaccinated, an aspect that requires special attention.

enormous economic effects because it affects work performance and other aspects that are undoubtedly very relevant.
In all this, public authorities must be sensitive to the times.

The results of phase I of the DOVE study published in 2011
in the journal of Health Affairs conclude that with a package
of only 6 vaccines, the death of 6.4 million children could be
avoided over the following 10 years, to which should be added the disappearance of 426 million episodes of disease. Economically, the potential savings for the 72 poorest countries,
if such a vaccination program were to be implemented, would
mean saving 151,000 million dollars, the result of less spending on diseases and greater productivity [255].

The money spent on vaccines should not be seen as
an expense but as an investment. In strictly economic
terms, it is estimated that every euro spent on vaccines
has a return of 4 euros to a country’s economy. Each
pathogen against which a vaccine protects cost an estimated €44 to €226. The implementation of a programme
of only 6 vaccines in the 72 poorest countries of the
world would have the effect of preventing the death of
6.4 million children and 426 million episodes of illness in
the next 10 years and would mean a saving of 151,000
million dollars, as a result of less spending on diseases
and greater productivity.

It has been proven that vaccination, a healthy life, and
one would also say, life expectancy itself, are related aspects
that translate into well-being for individuals while providing
very positive effects on the economy of any country. People
with deteriorated health produce less, consume less, increase
public spending, affect the public deficit and have effects on
foreign trade, because buying less weakens exports, and producing less affects, in some way, on exports; in short, harm the
production of goods and services of the country and, therefore, deteriorate global wealth. The importance of vaccination
in a country’s wealth is therefore evident. A European calculation estimates that for every euro invested in health-care,
a return of 4 euros is obtained and that 5 years of increase in
life expectancy has an impact on the GDP of an annual 0.5%
increase in developed countries. In Spain, it is estimated that
for every euro invested in vaccines, €22 is saved in direct and
indirect costs.
Vaccinating a person throughout his or her life is calculated at a variable cost of between €443 and €3,953 per person
at a cost of €44 to €226 per “protected” pathogen [255].
There are also other no less important considerations,
such as new vaccines that address new health problems. At
this point, it is important to highlight the fact that the pharmaceutical industry is one of the most R+D-intensive, this being necessary for the production of new solutions to specific
health-care problems. One of them has to do, for example,
with changes in the patterns of sexual relations, due to relationships occurring at increasingly younger ages and without
the proper precautions, to which has been added the new
problem that comes from the famous “morning-after pill”,
which is proven to be used without any medical control and
which, in the long run, according to many experts, could have
incidence in breast cancers. However, going back to vaccines, it
is important to point out the HPV vaccine, which is now on the
vaccination calendar for young women, but not for men. Given the promiscuity in young people, the difference in criteria
from one European country to another, the “Erasmus effect”,
and other considerations, this is a problem that, without being
apparently serious, also affects boys in a multitude of health
problems that affect the physical and, above all, the psychological area. This is an aspect of vaccination policy that calls
for review. This aspect, moreover, without being deadly, has

Conclusion:

QUESTION 14.- What is the role of the press in the
promotion of Health through vaccines?
Exposure:
The role of the press in the vaccination of adults and
children should focus on conveying to the population the importance of this fact and its repercussions as a major public
health issue. The press should demand from the health authorities, beyond information, a commitment to adopt measures to
guarantee access for adults, on equal terms, to all the necessary vaccines. Furthermore, it should call on the responsibility
of scientific societies to promote the implementation of a homogeneous adult vaccination schedule for the whole country.
In addition to these general principles, it is also pertinent
to comment on the news that leads to the dissemination of
vaccine hoaxes, particularly via the Internet. In a study conducted between July 2014 and September 2017, researchers
followed thousands of tweets, proving that many of them had
origins similar to those that tried to influence the electoral
process in 2016 in the United States of America. In general,
they try to project the image of a public opinion much more
divided than it actually is about the safety or insecurity of
available vaccines. The study shows that the vast majority of
American society believes that vaccines are safe and effective.
The reluctance of some parents to allow their children
to be vaccinated is another issue in which the press can play
a very important role, just providing proper information. In
general, parents who do so tend to make three kinds of arguments: some believe that their children are at little risk of
diseases such as polio, measles or tetanus because others are
vaccinated already. Others believe that many of the diseases
that vaccines prevent are not really too serious, such as chickenpox or measles itself. Finally, there is a group of parents
whose primary concern is the incidence of adverse effects such
as autism. The press, offering truthful and rigorous information and fleeing sensationalism, can do an extraordinary job in
this sense as well [256-266].
In conclusion, we would like to convey our opinion to
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point out that the press is an excellent vehicle for transmitting
public demands to the political class, which must legislate on
the financing of vaccines so that their application is feasible
for all those who need them.
Conclusion:
The role of the press in the subject of vaccination is
potentially multiple. It must contribute to disseminating
truthful and rigorous information to the population, promoting the acceptance of essential Public Health measures. The media must contribute to the elimination of
hoaxes and misinformation and create social pressure in
favour of making legislative decisions that, as in the case
of vaccines, have a great impact on individual and collective health.
QUESTION 15.- What ethical aspects deserve to be
particularly highlighted in the policy of using vaccines for
the prevention of infections in adults?
Exposure:
Vaccination has raised ethical issues from the very beginning. But this does not mean that these problems have always
been the same. Quite the opposite is true, that each era has
posed its own problems.
When Jenner fine-tuned the antivariolic vaccination procedure and wanted to spread it and generalize it to the whole
population, the problem arose as to whether it was correct to
inoculate, in healthy people, a very serious disease and from
which more than 30% of those affected died. This was the
great debate in the final years of the 18th century and the first
decades of the 19th century.
In the middle of that century another problem arose.
Faced with the cholera epidemics that filled the entire century,
Jaime Ferrán fine-tuned his controversial vaccine. Here the debate was mainly scientific, and the question was whether this
vaccine was effective and safe enough to be extended to the
whole population.
Today there is no question about the effectiveness and
safety of vaccines. But it happens that, precisely because they
are effective, they have side effects, which in some cases can
be serious. And the problem that arises is whether the State
can make a vaccine obligatory, which, although there is no
doubt that it has a clear collective benefit, can nevertheless be
harmful at an individual level.
For obvious reasons, in the following lines we are going to
focus on the analysis of this last problem, that of the obligatory nature of vaccines.
Until very modern times it was never doubted that the
State had the power to oblige people to provide services, not
only financially or in terms of goods, but also personally or in
terms of their own lives, in certain cases in which the good of
the community was at serious risk. Such has always been the
case of the obligatory nature of military service and of actively
intervening in actions of war, even at the risk of one’s own life.

In fact, ethics has never questioned the legality of this
type of service. The problems have started very recently. In the
case of armies, one of the reasons has been the progressive
complication and technification of military tasks, which can
no longer be covered by non-specialized personnel, which has
forced the professionalization not only of military commanders but of the militia in general.
But in addition to these reasons that we can call technical
or professional, there are others that depend on culture. We
live in a liberal culture, where perhaps the most appreciated
value is freedom. It is, of course, about individual freedom, in
such a way that all the orders coming from any instance outside the person are questioned by principle.
On the other hand, Western culture generally puts freedom at the service of maximum utility or maximum personal
interest. This means that the idea of the collective interest has
lost much of its previous strength, and that today it clearly
conflicts with the individual interest inasmuch as the search
for that collective interest may result in some damage to the
individual himself.
Thus, the great moral conflict of compulsory vaccination
is the conflict between the collective or common good and the
individual good. As long as the protection of the former can
put the latter at risk, there are criticisms that individual rights
are being violated which are inviolable.
The two values at stake or, in these cases, in conflict, are
collective benefit vs. individual benefit. In all classical ethics it
was assumed that the first of these values had priority over the
second. Aristotle says it at the beginning of his Politics, and
it became an undisputed principle, which was self-evident. It
was a clear “deontological principle”, which was soon justified
by criteria of natural law and even divine law.
But as of the 18th century, a new approach was developed, not deontological but “teleological”; that of utilitarianism. The only moral obligation is to maximize utilities, and
therefore the question is whether the utilities of the individual
benefit are superior to those of the public benefit or not. Act
Utilitarianism calculates utility “act by act”. This means that
the usefulness of an individual’s vaccination must be calculated both for the community and for the individual himself.
If the vaccine entails serious risks, even if its probability is very
low, it is normal that the usefulness of vaccinating a single
individual is socially or collectively very small, and that the
usefulness of avoiding the individual risk of secondary effects
may be greater. Knowingly or not, this is how most objectors
to social vaccination reason.
There is another utilitarianism called Rule Utilitarianism.
It seeks to optimize the usefulness not of each act, but of
each norm or rule. In the case of compulsory vaccination, the
rule says that collective vaccination has a great social benefit, even though it may entail some individual risks, which, in
some very extraordinary cases, may become serious. But Rule
Utilitarianism does not easily eliminate Act Utilitarianism. The
result is that the rational utilitarianist will look for others to
act according to Rule Utilitarianism whilst he decides accord-
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ing to Act Utilitarianism. This is the case of the “freeloader”,
who takes advantage of the altruism of others to increase the
usefulness of his own selfishness. For example, if everyone is
vaccinated, my child will not be infected with the disease, and
therefore I do not need to vaccinate him, thus avoiding discomfort and possible side effects. It is the same as when it is
forbidden to fill swimming pools with water during a very dry
summer, but a someone decides to fill his because this consumption is almost imperceptible, as long as the others respect
the rule. I take advantage of the respect of the rule of others,
at the same time that I decide not to respect it.
What has been said about compulsory vaccination changes when vaccination is free, in such a way that it is advised but
not obligatory. In those cases, which are the most frequent,
the conflicting values are, in general, the balance between
benefit and risk, that is to say, between the prevention of a
potential serious disease on the one hand and the risk of secondary effects of the vaccine on the other. These are obviously
two distinct manifestations of non-maleficence: preventing
something that is in our hands and that is maleficent on the
one hand and, on the other hand, avoiding or not carrying out
something that can be, though certainly with a low probability.
This conflict is more apparent than real. This is due to the
fact that clinical research into vaccines allows us to have scientific evidence that the benefit of the disease it prevents, or
the harm it avoids, is far greater than the harm from the side
effects of the vaccine itself, and this in the individual himself.
Therefore, now we are not talking about collective benefit
versus individual benefit, but we are comparing the individual benefit of getting vaccinated and avoiding a serious illness
versus the benefit of not getting vaccinated and avoiding the
side effects of the vaccine, whilst accepting the risk that the
person may suffer a serious illness. This is therefore a utilitarian calculation, and not a “Rule” but an “Act”. And it is clear
that in vaccines, utilitarian calculus is always on the side of
vaccinating, because its benefits are much greater than the
risks assumed.
So far, we have appealed to the language of values and
conflicts of values. We have approached analysis as a choice
between different values. This is what is usually done in ethics.
However, it is not the ideal procedure. The optimal solution is
never in the extreme courses but in the intermediate ones.
It is sometimes said that between vaccinating and not
vaccinating, there are no intermediate courses. But that is not
the case. This is a typical bias in the decision-making process
that we human beings commit with unusual frequency.
The optimal intermediate course is citizen education and
the promotion of responsibility. Most of the objections to vaccination are due to false prejudices, which an adequate deliberation allows, in most cases, to overcome.
One of the most common prejudices is that of “naturalism”, i.e. natural is good and artificial is bad. This, however
paradoxical it may seem, is in the collective unconscious of
our culture. Ethics was born as a scientific discipline in Greece
from this principle, which later reinforced Stoic philosophy

and Abrahamic root religions. This is the basis of Western naturalism, which although it has been very positive in many aspects of our culture, also has highly problematic and negative
consequences, such as the conversion of the order of nature
into a criterion of morality. At present, this moral prejudice is
at the basis of many of the “ecological” movements.
But as pernicious to ethics as deontological naturalism
has been teleological utilitarianism, of which we have already spoken, the moral obligations of human beings are not
aimed solely at optimizing individual benefits. We are social
beings, we benefit from social life which, obviously, has the
right to demand certain benefits by reciprocity. These must be
as harmless as possible to individual goods, and that is why
vaccines should be made compulsory only in exceptional cases.
But we must all assume our duty to contribute to the common
or collective good, even assuming, in exceptional cases, vital
risks. Whoever does not act in this way must be seen for what
he is, a “non-solidarity” subject, a “profiteer” or, simply, a “freeloader”. In 1714, a British physician and philosopher, Bernard
Mandeville, published a famous book with the following title:
The Fable of Bees, or How Private Vices Make Prosperity Public.
It is a classic topic in liberal culture thereafter. Some time later,
in 1759, Adam Smith brought to light his great book of ethics,
the Theory of Moral Sentiments. In the part entitled “From the
Effect of Utility on the Sentiment of Approval,” he wrote: “The
rich consume barely more than the poor, and despite their
natural selfishness and greed, even though they seek only their
own convenience, even though the only aim they set themselves is the satisfaction of their own vain and insatiable desires, they divide with the poor the fruit of all their properties.
An invisible hand leads them to realize almost the same distribution of things necessary for life that would have taken place
if the earth had been divided into equal portions among all its
inhabitants, and so without pretending it, without knowing it,
they promote the interest of society”. Hence the importance
that this invisible hand ended up having in the other great
work written by Adam Smith, this one on political economy,
An investigation on the nature and cause of the wealth of nations, published in 1776.
Does such an invisible hand exist?
Does it fix everything? Does it make private vices contribute
to public prosperity? Sometimes yes, but not in all cases. Both
situations occur in the world of vaccines. In some of them, the
pure individual interest in tackling the ills of the disease protects even those not directly vaccinated and thus contributes
to the collective benefit. This is the case of the Sabin vaccine
against the polio virus. By seeking individual protection, the
immunization of other individuals is indirectly achieved (“herd
effect”). These are win-win situations, so studied in game theory. It is unreasonable to collaborate on a collective good if
one does not take personal advantage of it. The problem is that
this is not always achieved, because there are times when it is
necessary to lose something individually in order to maximize
the collective benefit. The analysis of these situations has been
worrying theoreticians for a long time, from Pareto to Nash.
Mancur Olson’s study of this type of social behaviour in his
book The Logic of Collective Action: Public Goods and the The-
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ory of Groups (1965) is a classic. The study of the case of the
“sponger”, “stowaway”, “parasite” or free-rider, the one who
tries to go unnoticed to take advantage of the collective benefit, without contributing to it in its aliquot part, also comes
from the theory of games: “If everyone gets vaccinated, then
I don’t have to, because the germ won’t be able to live and
spread.”
The problem increases by degree when the individual loss
does not consist so much in the discomfort of the very fact of
vaccination, but as the possibility of some more serious and
persistent effect on the life of the person being vaccinated.
There is also a paradigmatic example of this: the human smallpox vaccine, which managed to eradicate this very serious disease from the face of the earth. In addition to the discomfort
inherent in its application, there were extremely rare encephalitis, but with permanent and often serious sequelae. It should
be remembered that antivariolic vaccination was compulsory
until the eradication of the disease in 1980. The argument
for requiring vaccination, even knowing that a small group of
people would be harmed by it, was one of “public health”. The
risk had to be taken that individual health might be affected
for public health reasons. It was a social benefit, a contribution
to the collective good like others, including the obligation of
military service or the defence of the country in the event of
war.
Today, in Spain, there is no vaccine that is compulsory.
There is a very positive reason for doing so. The use of persuasive methods is always preferable to coercive measures, especially in our liberal societies, where it is getting worse and
worse that someone has to suffer harm for reasons of public
benefit. We all understand well and are willing to collaborate
in win-win situations, but we resist by all means at our disposal those in which the collective good requires a sacrifice,
sometimes serious, very serious, of certain individuals. These
are the lose-win situations. Someone has to lose, and we try
by all means not to be us, although we are delighted to receive
the positive social consequences generated by the sacrifice of
others. The paradigmatic case is that of wars. With which we
become, velis nolis, freeloaders.
The ethical consequences of this type of behaviour are
evident. We receive many benefits from the community, and
that is why we are also obliged to contribute to the collective good with different types of sacrifices. It is necessary to do
everything humanly possible so that these are the least possible, not only in number but also in gravity. But it is no longer
so clear that the solution, when it is necessary to distribute
risks, consists in trusting everything to the voluntary will of
those who, for whatever reasons, are willing to assume them
freely and voluntarily. Because this, in a collateral way, encourages the proliferation of freeloaders. Public burdens must
be distributed equitably, otherwise they cannot be considered
fair. When persuasive measures do not fully cover health objectives, as in the case of several vaccines, the only right thing
to do is to make them obligatory. The rest is a serious dereliction of duty. This seems to have been understood by other
countries, such as France, where there are currently eleven ob-

ligatory vaccines in children, or Italy, where the presentation
of the health booklet attesting to the application of the twelve
types of vaccines required by law is required upon entry into kindergarten or school. The argument put forward by the
Spanish scientific societies is that, with the current procedure,
very high percentages of vaccination are achieved, even higher
than that achieved in some other country through compulsory
vaccination. This is a markedly consequentialist criterion. And
while the consequences are an important factor in moral reasoning, they are not the only one. There are also the principles;
in this case, that of justice, the equitable distribution of burdens. We must not endorse voluntarism and altruism, which
is basically a pure duty of justice. The invisible hand, as Adam
Smith rightly said, gets “almost” the same distribution as justice does. But only “almost”.
Conclusion:
We receive many benefits from the community, and
that is why we are also obliged to contribute to the collective good with different types of benefits. It is necessary to do everything humanly possible so that these
are the least possible, not only in number but also in severity. But when it is necessary to distribute risks, it is
not possible to trust everything to the voluntary will of
those who, for whatever reasons, are willing to assume
them freely and voluntarily. Because this, in a collateral
way, encourages the proliferation of freeloaders. Public
burdens must be distributed equitably, otherwise they
cannot be considered fair. When persuasive measures do
not fully cover health objectives, as in the case of several
vaccines, the only right thing to do is to make them obligatory. The rest is a serious dereliction of duty.
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