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ABSTRACT

Predictions for a near end of the pandemic by the World
Health Organization should be interpreted with caution. Current ev-
idence indicates that the efficacy of a fourth dose of classical mMRNA
vaccines (BT16202 or mRNA-1273) is low and short-lived in pre-
venting SARS-CoV-2 infection in its predominant variant (Omicron).
However, its efficacy is high against severe symptomatic infection,
hospitalization and death. The new vaccines being introduced are
bivalent and active against the Omicron variants. Potential new
vaccines to be introduced in the coming year include a vaccine
based on a recombinant protein that emulates the receptor bind-
ing domain of the Spike protein under development by the Spanish
company Hipra, as well as vaccines for nasal or oral administration.
Available information suggests that vaccines against COVID-19 can
be administered in association with influenza vaccination without
particular complications. New drugs against COVID-19, both anti-
viral and anti-inflammatory, are under investigation, but this does
not seem to be the case with monoclonal antibodies. The indication
to use masks in some circumstances will be maintained next year in
view of the accumulation of scientific data on their efficacy. Finally,
the long COVID or Post-COVID syndrome may continue to affect a
very high proportion of patients who have had the disease, requir-
ing combined diagnostic and therapeutic resources.

Keywords: COVID-19, SARS-CoV2, Vaccination, bivalent vaccines, nasal
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Perspectivas de COVID-19 para 2023

RESUMEN

Las predicciones para un préximo fin de la pandemia
de la Organizacion Mundial de la Salud deben interpretarse
con precaucion. La evidencia actual indica que la eficacia de
una cuarta dosis de las vacunas clasicas ARNm (BNT162b2 o
mRNA-1273) es baja y de corta duracion para prevenir la infec-
cion de SARS-CoV-2 en su variante predominante (Omicron).
No obstante, su eficacia es alta frente a la infeccion sintoma-
tica grave, hospitalizacion y muerte. Las nuevas vacunas que
estan siendo introducidas son bivalentes y activas frente a las
variantes Omicron. Entre las potenciales nuevas vacunas que
se introduciran en el proximo afio, se encuentra una vacuna
basada en una proteina recombinante que emula el dominio
de union al receptor de la proteina Spike en desarrollo por la
compahnia espafiola Hipra, asi como vacunas de administracion
nasal u oral. La informacion disponible apunta a que las va-
cunas frente al COVID-19 podran administrarse asociadas a la
vacunacion antigripal sin particulares complicaciones. Se en-
cuentran en investigacion nuevos farmacos frente a COVID-19
tanto antivirales como anti-inflamatorios pero no parece ocu-
rrir lo mismo con los anticuerpos monoclonales. La indicacion
de utilizar mascarillas en algunas circunstancias se mantendra
el proximo afio en vista a la acumulacion de datos cientificos
sobre su eficacia. Finalmente, el sindrome del COVID largo o
Post-COVID puede que siga afectando a una proporcion muy
elevada de los pacientes que sufrieron la enfermedad, requi-
riendo recursos diagnosticos y terapéuticos combinados.

Palabras clave: COVID-19, SARS-CoV2, Vacunacion, vacunas bivalentes, va-
cunas nasales y orales, farmacos en investigacion frente a SARS-CoV2, uso
de mascarillas, COVID-largo
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INTRODUCTION

At present, many uncertainties persist about the situation
and, particularly, about the future of the COVID-19 pandemic.
Looking ahead to the year 2023, the most important uncer-
tainties are related to the future of this infection and this dis-
ease. We do not know very well what can be expected from the
booster vaccination of the population already vaccinated with
a fourth dose of the classical vaccines, nor do we know much
about the advantages and potential risks of re-vaccination
with bivalent vaccines that include the most recent variants in
their spectrum.

There are other uncertainties related to the treatment of
the disease, the use of masks and post-COVID syndrome. First-
ly, most experts do not know what to expect in terms of new
drugs against COVID-19 in the coming year. Secondly, part of
the population is already wandering around without masks
while another persists in their use and the recommendations
of the health authorities are, to say the least, ambiguous in the
balance between scientific evidence and political expediency.
Finally, time has not yet fully clarified what can be expected
from the so-called post-COVID syndrome or long COVID, its
clinical reality, its therapeutic needs and the healthcare re-
sources it will require during the coming year.

With these doubts “in mind”, the Scientific Committee of
COVID-19 and Emerging Pathogens of the Illustrious College
of Physicians of Madrid (ICOMEM) has formulated a series of
specific questions on the aforementioned topics. The present
work gathers the result of these deliberations, in which the
best information found in the literature at the time of consul-
tation has been included, to which our opinion has been added
when the level of evidence was not ideal.

IS THE WHO'S PREDICTION OF A NEAR END OF
THE PANDEMIC REALISTIC?

In a statement in mid-September 2022, the Director Gen-
eral of the World Health Organization (WHQ) compared the
race to control the COVID-19 pandemic to a marathon and
said, “Last week's death toll from the pandemic was the lowest
since March 2020. We are in a position to win, but now is the
worst time to stop running, it's time to accelerate. We already
see the finish line." Like all policy makers, Tedros Ghebreyesus
combined evidence, such as the number of deaths, with calls
for action in the various countries; and to reinforce the mes-
sage in the war against the coronavirus, he came to say, like a
good strategist, that victory is possible and close at hand [1].
Probably everything he said is true, although WHO senior epi-
demiologist Maria van Kerkhove also emphasized that "we ex-
pect future waves of infections, potentially at different times
around the world caused by Omicron subvariants or even dif-
ferent variants of concern.”

Itis true that never before in the pandemic have we been
so prepared to control it, since the population has a high de-
gree of protection against serious infection, derived both from

vaccination and from the high frequency of acquired infections
(often repeated). In addition, vaccination boosters (against the
original Wuhan variant and Omicron) are already being mas-
sively administered to the most vulnerable (over 60 years of
age or with severe chronic pathologies), which will strengthen
protection. On the other hand, the virus will probably continue
to circulate, because immunity or vaccines do not substantially
reduce the risk of infection; although this will lead to a certain
increase in the number of severe cases during periods of high
transmission, with the consequent overload of the health sys-
tem, it should not produce a proportional increase in hospital-
izations or a dramatic increase in deaths and will contribute to
maintaining a high level of community protection. A different
issue is the lack of knowledge about the dynamics of inter-
action between coronavirus and other respiratory viruses (e.g.
influenza), making it difficult to anticipate the total number
of respiratory infections, as well as their health impact. These
perspectives, quite positive, could change due to an important
mutation(s) in the virus that would increase its virulence and/
or immune escape. There is nothing concrete to suggest that
this will happen, but it is not possible to rule it out with this
virus either. However, the virus is not intelligent and does not
do what it wants; only what we let it do. Therefore, the sensi-
ble thing to do is to continue working to control its damage,
by monitoring the emergence of new variants of potential rel-
evance, vaccine boosters and, if necessary, the temporary re-
activation of some control measures (e.g. use of masks, ...). We
share the optimistic message of the WHO, we trust in a favora-
ble evolution of the pandemic, but we will continue to be alert
and to work "to reach the goal”, as it may be close.

WHAT IS THE EVIDENCE OF PROTECTION OF
NEW DOSES OF ANTI-COVID-19 VACCINES WITH
CLASSIC VACCINES?

Current evidence indicates that the efficacy of a fourth
dose of classical mRNA vaccines (BT162b2 or mRNA-1273) is
low and short-lived in preventing SARS-CoV-2 infection in its
predominant variant (Omicron). Despite this, it is highly effec-
tive (about 80%) and long-lasting against severe symptomatic
infection, hospitalization and death.

The vaccines achieved to curb the SARS-CoV-2 pandemic
have been the most decisive achievement in modifying very
favorably the severity of the pandemic, mainly for the large
risk group of elderly patients [2,3]. Thus, the advent of the
vaccines provided, against pre-Omicron variants, about 87%
protection against hospitalization and death from severe COV-
ID-19 disease after a two-dose schedule of BNT162b2 (Pfiz-
er), mRNA-1273 (Moderna, or ChAdOx1-S (Oxford/Astrazene-
ca) [3]. Subsequently, the drop in immunity showed the need
for a booster dose (third dose), after six months of complete
vaccination, with any of the commonly used mRNA-based
vaccines, thus significantly reducing the chances of infection
or reinfection with SARS-CoV2. However, the emergence of
SARS-CoV-2 variant B.1.1.529 (Omicron) changed the pan-
demic landscape once again. The protective capacity of vac-
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cination against infection has been decreasing even lineage by
lineage [4]. Omicron has infected people who have complied
with primary vaccination doses, who have boosted their im-
munity with booster doses of appropriate immunogens, and
even who have had the disease before or after these compli-
ances [4-6]. However, their efficacy in reducing mortality and
severe disease rates has been maintained with little loss, both
for the original strains for which they were designed and for
successive strains (with notable antigenic variation in neu-
tralization targets). The sixth and seventh waves have shown
similar incidences of infection in those over 60 years of age
as in the first waves, especially in the elderly and frail pop-
ulation, both in the community and in social and healthcare
centers [7], so the clamor for booster vaccines has once again
reached its peak [8]. Observational studies from Israel, during
a predominant Omicron period, revealed that a fourth dose
of BNT162b2 in persons over 60 years of age produced low
protection in preventing infection of short and uncertain du-
ration (between 3 to 8 weeks) but with lower rates of severe
disease, (75% effective against COVID-19 mortality compared
to the third dose) [9-11]. In all these studies, subjects under 80
years of age were included for the most part and residents of
long-stay centers, who represented a very small percentage of
the sample, were excluded. Subsequently, therefore, two large
retrospective population-based cohort studies conducted in
social and health centers for the elderly showed similar results
with both mRNA-1273 and BNT162b2 (up to 80% reduction in
hospitalization and mortality due to COVID-19 from a fourth
dose) [11,12]. These results have led some countries, including
Spain, to include this fourth dose in this population group.

Fortunately, successive doses have not led to an increase in
adverse reactions. There was no increase in the local reaction to
the inoculation or in the systemic symptoms associated with the
immediate days following the dose [13]. Myocarditis as a side
effect of RNA-mRNA vaccines, more associated with adolescents
and young people, is not a drawback. In fact, there seems to be
a lower incidence than in the primary vaccination series [14]. It
is confirmed that the initial fear of generating antibodies that
would block an effective neutralizing response (potentiation of
the disease with the vaccine), does not occur with booster doses,
as it has not occurred in the initial vaccination.

Therefore, the possible indication for classical vaccines
should be reduced to groups at higher risk of mortality when
bivalent vaccines are not available. In our opinion, a fourth
dose with classical vaccines in the general population would
provide a minor benefit until vaccines including the new Omi-
cron variants become available.

WHAT VARIANTS WILL THE NEW VACCINES
INCLUDE, AND WHEN WILL THEY BE AVAILABLE?

The vaccination strategy against SARS-CoV-2 infection
until the summer of 2022 in Spain has been based on the use
of prepared vaccines based on the original Wuhan strain. Es-
sentially, the Pfizer and Moderna vaccines have been used,
both based on messenger RNA technology for the expression

of the SARS-CoV-2 spicule (S) protein, and, to a lesser extent,
the AstraZeneca vaccine (AZD1222), based on a nonreplicating
recombinant viral vector (adenovirus) expressing the S protein.
In all cases, the immunogenic antigen of these vaccines was
identical to that of the original Wuhan strain of SARS-CoV-2
[15]. As mentioned above, the strategy followed to date has
been shown to be effective against severe disease, hospitaliza-
tion and mortality, but not against reinfection.

The rapid emergence of successive variants of concern,
with a large number of mutations (Omicron variants have
more than 50 mutations in their spicule), has led to the devel-
opment of a different strategy with vaccines based on these
new variants [16-18]. This is mainly due to the loss of efficacy
of classical vaccines against infection by successive new var-
iants and the need for continuous booster doses to maintain
acceptable levels of neutralizing antibodies to protect against
infection and successive reinfections [19]. It is evident that
re-vaccination with vaccines prepared against the original
strain does not seem to be a wise strategy, especially in a
country with high vaccination and reinfection rates. In addi-
tion, data have been published indicating that the possible use
of vaccines with different antigens does not diminish efficacy
and favors the immune response, a situation endorsed by both
the EMA and the FDA in the approval of new vaccines [20-22].

The accumulated experience with the use of mRNA vac-
cines and the relative ease of their manufacture, including
that of the new variants, the few doubts about their safety
and the robust pharmacovigilance system, as reported by the
vaccine expert committees, suggest a dual strategy: vaccina-
tion and revaccination with a new vaccine whose composition
would be immunogenic against the original SARS-CoV-2 strain
and also against the most recent variants. This would provide
adequate coverage against the emergence of possible new
variants close to the original Wuhan variant, as occurred with
Omicron, which is closer to it than to its predecessor in time,
the Delta variant, and the eventual emergence of variants or
subvariants of Omicron that dominate the current (October
2022) panorama of infections and reinfections [17,18,23].

Therefore, the EMA and the FDA have approved the so-
called bivalent vaccines adapted to the new variants [20-22].
They are mRNA vaccines against the original Wuhan strain
and the Omicron BA.1 variant (Pfizer and Moderna) and also
against the original strain and the Omicron BA.4/BA.5 variant.
All of them are included in the recommendations for vaccina-
tion against COVID-19 in Spain in the early fall of 2022 [24].

For the moment, requlatory agencies require safety stud-
ies of vaccines against new variants of SARS-CoV-2 and, al-
though they have an accelerated evaluation process, it is
possible that, in the future and given the need to create new
vaccines against emerging variants, this procedure will be re-
laxed and follow a model similar to that of influenza vaccines.
The latter are clearly safe, with fewer safety studies required
for their commercialization. However, this situation does not
exempt the performance of follow-up studies in accordance
with pharmacovigilance standards.
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WHAT WILL BE THE FUTURE ROLE OF HIPRA'S
SPANISH VACCINE?

The European Medicines Agency (EMA) is evaluating the
Spanish Hipra vaccine against COVID-19, as a booster dose for
those who have received the primary vaccination regimen with
a different vaccine.

The Hipra vaccine is based on a recombinant protein that
emulates the receptor binding domain (RBD) of the Spike (S)
protein of the Alpha and Beta variants of the SARS-CoV-2 vi-
rus. This antigen is accompanied by an adjuvant that enhances
the immune response.

Clinical trials in adults compare the immune response to
Hipra's vaccine, through the level of antibodies against SARS-
CoV-2, with that observed with Pfizer's messenger RNA vac-
cine. A total of ten Spanish hospitals are currently participating
in a clinical trial to evaluate the efficacy of Hipra's COVID-19
vaccine, as a fourth dose, in subjects previously vaccinated with
three doses of the Comirnaty vaccine (Pfizer), provided that the
last dose was administered within the previous 6-12 months
and that they had not had COVID-19. A 30-month follow-up
has been established for immune response and safety. The most
common adverse effects have been pain in the area of inoc-
ulation, headache or fatigue, which have disappeared in the
following days and have not prevented them at any time from
leading a normal life [25].

Preliminary data show a good immune response against
beta and Omicron variants of SARS-CoV-2. A recent study
shows a strong immune response against all variants studied
(Wuhan, Beta, Delta and Omicron (BA.1) at 14 and 98 days, be-
ing these increases statistically superior to those obtained with
the booster dose with the Pfizer-BioNTech vaccine at 98 days
against Beta, Delta and Omicron (BA.1) variants, and at 14 days
against Beta and Omicron (BA.1) variants) [26,27]. The biotech
pharmaceutical company Hipra has shown in recent analyses
that its vaccine also confers protection against the Omicron
BA.2 and BA.4/BA.5 subvariants, as evidenced by an increase in
neutralizing antibodies against the BA.2 and BA.4/BA.5 subva-
riants of Omicron. These data would indicate a more sustained
response over time, suggesting a more durable and effective
protection against the new circulating variants.

The Spanish Hipra vaccine has demonstrated a good safety
profile. Among the advantages of this vaccine is that it can
be stored at 2 to 8 °C, which would facilitate its logistics and
distribution. It is currently ready for intramuscular (IM) use and
clinical trials are underway.

WHAT ROLE CAN NASAL VACCINES AGAINST
COVID-19 PLAY?

COVID-19 vaccines administered IM have been shown to
effectively reduce disease severity and, to a lesser extent, in-
fection or transmission [28,29], as they allow the replication of
SARS-CoV-2 in the upper respiratory tract of vaccinated per-
sons and the elimination and transmission of the virus [30,31].

Moreover, they do not induce a neutralizing IgA antibody titer
effectively in the mucosa of the upper respiratory tract, which is
necessary to achieve sterilizing immunity against SARS-CoV-2.

In contrast, mucosal vaccines, administered orally (OV) or
intranasally (IN), can provide a more rapid and intense local an-
tiviral immune response in the mucosa of the upper and lower
respiratory tract, mediated primarily by neutralizing IgA secretion
[30,32]. Activation of mucosal protective immunity offers the pos-
sibility of inhibiting viral multiplication and decreasing virus ex-
cretion through the respiratory tract mucosa. In this way it acts as
a first-line barrier to virus entry, as well as against spread to the
lungs. It can also prevent the transmission and spread of SARS-
CoV-2, contributing to achieve herd immunity in the population
[30]. In addition, these mucosal vaccines induce a potent systemic
immune response against COVID-19 [33].

Inhaled (IN) mucosal vaccines appear to have great po-
tential for preventing highly contagious respiratory viral infec-
tions such as measles, influenza and COVID-19 [34]. There are
precedents with vaccines administered by OV or IN that have
demonstrated their effectiveness in the clinical management
of gastrointestinal and respiratory tract infections (poliovirus,
rotavirus, adenovirus, influenza) [30,34]. Currently, there is ev-
idence, in experimental animal models, in favor of the ability,
mainly of IN mucosal vaccines, to induce sterilizing immunity
against COVID-19 [31,32,35]. However, so far the evidence in
humans is limited [31].

More than 100 OV or IN vaccines against COVID-19 are
currently under development worldwide, and at least 20 pro-
totypes are already being tested in humans [35,36]. In Septem-
ber 2022, two adenovirus-vectored mucosal vaccines against
COVID-19 have been approved for human use. In both cases
they have passed Phase Il clinical trials, although the results
have not yet been published [36]. In China, an IN vaccine has
been approved as a booster after IM primary immunization,
both with the same composition. This booster has been shown
to be safer and persistently more immunogenic than the IM
booster, although the immune response decreases over time
[37]. In India, a vaccine administered by nasal drops has been
approved for primary immunization in humans [28,32]. Among
these new IN vaccines is a Spanish vaccine developed by the
company Hipra, which contains recombinant proteins of the
alpha and beta variants of SARS-CoV-2, currently under inves-
tigation in a phase Ill clinical trial.

Respiratory mucosal vaccines against COVID-19 offer sev-
eral logistical advantages over current IM, which would facil-
itate mass vaccination campaigns: greater stability and shelf
life of the vaccines, allow self-administration, better compli-
ance and lower technological requirements for storage, distri-
bution, and transport [34,36].

CAN THE NEW VACCINES BE ADMINISTERED
TOGETHER WITH THE INFLUENZA VACCINATION?

The interaction between influenza and COVID-19 has been
of interest since the beginning of the pandemic. Co-infection
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by both viruses, although rare, has been [38], associated with
more severe respiratory symptoms and longer ventilatory sup-
port times [27]. In addition, the possibility was initially raised
that the influenza vaccine might have a protective effect
against SARS-CoV2 infection, reducing both the risk of infec-
tion and limiting the severity of the disease [39,40]. In animal
models, it has been observed that joint vaccination against
influenza virus and SARS-CoV2 generates effective protection
and even potentiation of both vaccines [41]. In addition to this
rational basis for joint vaccination, there is the logistical prob-
lem of having to carry out two vaccination campaigns almost
simultaneously. The possibility of administering both vaccines
in a single event would reduce organizational costs and fa-
cilitate adherence of the population [42]. In order to analyze
the safety of this strategy, several co-administration studies
have been launched [42-44]. Overall, these investigations have
demonstrated efficacy and safety, although the evidence may
be considered limited. The three trials included small groups
(679 cases in the largest of them) and the vaccination strate-
gies differed both in the selection of the type of influenza vac-
cine and of the vaccine against SARS-CoV?2 (different in each
of them and therefore difficult to generalize). However, the
fact that no serious safety incidents have been found, despite
using the most immunogenic vaccines of all those tested, mR-
NA-123 for SARS-CoV2 and a high-dose quadrivalent vaccine
for influenza, supports this strategy [44].

Therefore, it seems reasonable to proceed with simultane-
ous vaccination against influenza and COVID-19 in the general
population at risk. Nevertheless, it may be prudent to separate
the vaccines in those persons who have had relevant adverse
effects from either of them. Nor would it be recommended
to combine them in young people, especially males under 40
years of age, in whom adverse effects may be more frequent
[45] and the risk of both diseases is low. In future campaigns it
is likely that vaccines will be available to protect against both
viruses in a single dose [46-48] and even against SARS-CoV2
and pneumococcus [49], but its efficacy and safety have yet to
be demonstrated in humans.

WHAT INDICATIONS MAY THE USE OF MASKS
HAVE THROUGHOUT 20237

The use of facemasks is intended on the one hand to
reduce the emission of particles by infected persons, both
symptomatic and asymptomatic (“source control”); and on
the other hand to protect the uninfected population by re-
ducing inhalation of particles ("user protection”). Therefore,
the use of facemasks in pandemic control seems to be fully
justified and, in fact, their widespread use has been a basic el-
ement in the management of the COVID 19 pandemic. After
some initial erratic or contradictory indications, most govern-
ments, although not all, introduced mandatory standards for
their use in both open and closed spaces. The reason for these
differences between countries, apart from the socio-political
characteristics of each of them, has been justified by alleging
a lack of scientific evidence for their use. And the fact is that,

although their mechanical capacity to filter medium and small
particles has been demonstrated, they do not have the capac-
ity to filter small-sized particles [50-53], its clinical efficacy,
according to the principles of scientific evidence, was not suf-
ficiently demonstrated up to the time of the pandemic. Thus,
a Cochrane review of 2020, based on observational studies
and few clinical trials, which did not include results of impact
in COVID-19, concluded that the evidence on the protective
capacity of masks in the clinic was weak. These results were
also the conclusion of a first review, published early in 2020,
already conducted with studies in SARS-CoV-2 infection [54,
55].

However, since these first months, more and more data
have emerged that demonstrate the efficacy of the masks [56].
Studies comparing results in the general population with those
of healthcare personnel show that these results are better in
the latter [55,57,58], probably due to the higher exposure bur-
den. It was also observed that the more widespread the pop-
ulation use of the mask, the greater the impact on transmis-
sion [58]. It should be noted that a recent study in our country
shows that up to 89% of the surveyed population correctly
followed the rules of use [59]. This is in line with other pub-
lications that show that the existence of clear and strict reg-
ulations, such as those in our environment after the hesitant
beginnings, favor adherence and the perception of risk (high in
the Spanish population) [60].

Although there is no doubt about the contribution that
the use of masks has had in the control of the pandemic, the
mandatory use of masks has been progressively limited. The
regulation was extended to all public spaces, then to enclosed
spaces, and finally to health institutions and public transport,
given that a large part of the population is vaccinated, the in-
cidence of COVID-19 is relatively low, and health care systems
are not under stress [61].

The reality is that the use of masks is currently only con-
templated in healthcare institutions in most countries. In
Spain, the use of masks is still mandatory in health care centers
and public transport, although in the latter area it is becoming
increasingly controversial (some communities are already ad-
vocating its elimination).

Until now, CDC recommendations did not advocate the
elimination of facemasks in enclosed spaces, adjusting them
to criteria of disease incidence and population vulnerability.
However, as of September 28, they assumed their suppression
even in hospital centers, if there is low transmission and the
population is not vulnerable. As for public transport, it is not
even mentioned despite the fact that very recently an arti-
cle in JAMA echoes the results obtained in a study sponsored
by the California Department of Public Health, which shows
the higher risk of COVID infection in public transport workers
compared to other workers [62]. In our environment, several
factors must be taken into account. In them, the pandemic
can by no means be considered over, and although hospital
and intensive care admissions are low and do not generate any
concern, the incidence is medium, not low.
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We are facing the winter season, in which in addition to
SARS-CoV-2 infection, influenza and other respiratory diseas-
es, such as Respiratory Syncytial Virus (RSV), must be taken in-
to account. In this sense, it seems reasonable to establish the
following recommendations for the use of masks: 1) health
and social-health centers, both health personnel and visitors;
2) public transport; 3) vulnerable persons and their caregivers
in any enclosed space, especially if a social distance cannot be
maintained, while the pandemic state persists; 4) subjects with
symptoms of acute respiratory infection.

This Committee would like to emphasize that, given the
possible feeling of inconsistency due to the appearance of
variable recommendations, the public should be given a clear
message that variability of recommendations may be inevita-
ble and is determined by the changing circumstances of the
pandemic.

SHOULD CHILDREN BE INCLUDED IN UPCOMING
ANTI-COVID VACCINATION PROGRAMS?

Childhood vaccination started 6 months after adult vac-
cination, with different age groups being progressively incor-
porated depending on the availability and authorization of
vaccines. In May 2021, adolescents aged 12 to 19 years were
vaccinated first, with mRNA vaccines equal to those for adults.
Then, in November 2021, children aged 5 to 11 years were
vaccinated with two new vaccines of lower antigenic load. Fi-
nally, in June 2022, the FDA approved the following vaccines
[63] and the CDC recommended [64] vaccinate children from
6 months of age with mRNA vaccines of lower antigenic load
(30mceg for both manufacturers).

Vaccination of adolescents in the United States with 2 dos-
es of Comirnaty [65], demonstrated high effectiveness against
COVID-19 in real life (94% protection against hospitalization
and 9809 against ICU admission, where 7 deaths occurred in un-
vaccinated patients); despite the fact that at that time (July-Oc-
tober 2021) the Delta variant was the predominant circulating
strain. In children aged 5-11 years, vaccine effectiveness against
infection was lower than expected, as shown by studies in It-
aly [66] and New York [67]. In Italy [66], vaccine effectiveness
in preventing severe forms of COVID-19 could be demonstrated,
despite the rapid decline of vaccine antibodies in the following
40-80 days post-vaccination. Several studies have shown that
healthy children are at low risk of severe COVID-19 complica-
tions, regardless of their vaccination status [66-68]. These vac-
cination results in children aged 5-11 years are probably influ-
enced by their late incorporation to vaccination, when many
had already been infected, exposure to new variants of the virus
not contained in the original vaccines and the use of vaccines
with low antigenic load, so that protection is lower than that
achieved in other age groups [69].

mRNA vaccines in children have been shown to be safe
post-implantation [11]. In the United States, after 38 million
doses administered in children aged 5-17 years, post-vacci-
nation myocarditis (the most serious complication) was a ra-

re event, of variable incidence according to age (4.3 cases per
million doses in children aged 5-11 years), and of spontaneous
evolution to cure [70]. The remaining adverse effects, although
more frequent (fever, headache, asthenia, myalgia, etc) were
mild and rapidly resolved without sequelae.

We can summarize that, in our environment, children and
adolescents currently have good protection against COVID-19
due to vaccination and to the fact that they have been con-
tinuously exposed, infected and reinfected by the virus and its
variants during the last two years of the pandemic.

For the reasons indicated above, at the present time and
probably in the medium term, it does not seem a priority or
urgent to include the pediatric population in the new an-
ti-COVID-19 vaccination programs. Bivalent vaccines are only
authorized for adults and those over 12 years of age, and we
have no information on trials underway for pediatrics. The fu-
ture of childhood vaccination will depend on the evolution of
the pandemic, which could modify the current situation, and
on the availability and authorization of the new vaccines (bi-
valent) in children. The Spanish Ministry of Health [71] recom-
mends : 1) maintain childhood vaccination with the original
mRNA vaccines against SARS-CoV-2 currently available and
licensed; 2) complete vaccination (2 doses in healthy children
and 3 doses in immunocompromised), respecting the intervals
between doses according to age and vaccine (older than 12
years with intervals between doses of the primary series will
be 3 weeks for Comirnaty and 4 for Spikevax; in children aged
5-11 years the interval is 8 weeks; in immunosuppressed or
immunosuppressive children the primary series is 3 doses of
vaccine, the last dose separated from the previous one by at
least 28 days); 3) do not revaccinate children until the entire
adult population has been vaccinated. It is highly recom-
mended to vaccinate children against influenza to prevent the
co-infection of COVID with influenza, which can worsen the
pandemic and its complications, especially in adults. This has
been considered by the Community of Andalusia, which in a
pioneering way has authorized in October 2022, the universal
vaccination against influenza in all children between 6 and 59
months of age.

IS THE INTRODUCTION OF NEW DRUGS EFFECTIVE
AGAINST SARS-COV-2 EXPECTED IN 20237

The treatment of SARS-CoV-2 has been enriched by the
incorporation of drugs with different mechanisms of action
(antivirals, monoclonal antibodies, anti-inflammatory drugs,
etc.), which have been shown to be effective in different clini-
cal situations (mild disease, moderate/severe disease). In some
cases, they have been the result of original research and, in
others, a consequence of the repositioning of drugs designed
for other indications. In some way, the needs of most patients
with COVID-19 have been covered.

Despite the availability of existing drugs, research continues
to increase the treatment options for the disease. In this regard,
the efficacy of some existing drugs is being explored in indica-
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tions other than those approved or in specific situations. Various
clinical trials are under way: nirmatrelvir/ritonavir, effective in
outpatients with mild disease, is being tested in hospitalized pa-
tients with severe disease; remdesivir is being studied in oral for-
mulation; various antivirals are being investigated in the special
group of immunocompromised patients, who are particularly in
need of therapeutic options for severe disease.

As for new drugs, mainly antivirals and, to a lesser extent,
anti-inflammatory drugs are being developed. No new mono-
clonal antibodies are at an advanced stage of research. Without
claiming to be exhaustive, we discuss below some of the drugs
in advanced development that could be marketed during 2023.

With regard to new antivirals, we will discuss ensitrelvir,
ensovibep and aplidin. Ensitrelvir (S-217622, Xocova®) is an
oral 3CL protease inhibitor developed by the company Shiono-
gi [72]. Has activity against all known variants of SARS-CoV-2,
including the recently released Omicron BA.2.75 subvariant
[73]. In phase 2 clinical trials conducted in Japan and Korea,
the drug showed a significant and rapid decrease in viral load
compared to placebo, with no significant toxicity, but no effect
on symptom progression [74]. Phase 3 trials are currently be-
ing completed [75].

Ensovibep belongs to a novel class of designer proteins
(ankyrin) that can block all three units of the SARS-CoV-2
protein S trimer and inhibit ACE2 binding with high potency
[76]. It is administered as a single dose intravenously. Follow-
ing promising results in a Phase 2 trial, demonstrating a 78%
reduction in the risk of hospitalization, a Phase 3 clinical trial
has been conducted in patients with severe disease. In this tri-
al, compared to placebo, ensovibep did not improve the clinical
outcome of patients hospitalized with COVID-19 who were re-
ceiving standard of care, including remdesivir, although it was
shown to be safe. The trial was stopped due to futility and the
intended sample size was not reached [77].

Aplidin (plitidepsin) is a marine cyclic peptide that inhibits
SARS-CoV-2 replication, at nanomolar concentrations, by in-
hibiting host protein translation elongation factor 1A [78]. A
Phase 1 clinical trial has been conducted in 46 hospitalized pa-
tients with COVID-19, which demonstrated a favorable safety
profile and decreased viral load by up to 3.8 log10 per day 31
[79]. Phase 2-3 trials are currently underway and are planned
in special subgroups of immunocompromised patients.

Regarding anti-inflammatory drugs, sabizabulin is a new
investigational oral microtubule disruptor with antiviral and
anti-inflammatory activities. It was originally developed to
treat metastatic castration-resistant prostate cancer [80]. Be-
cause of its mechanism of action, it has been investigated to
treat pulmonary inflammation in patients with COVID-19. In a
double-blind phase 3 clinical trial, sabizabulin reduced the risk
of death by 55%, independent of standard of care treatment
received, baseline WHO scores, age, comorbidities, vaccination
status, SARS-CoV-2 variant and geography [81]. Although the
company has applied for emergency clearance by the FDA, the
small sample size (204 patients) may determine that its effica-
cy is lower than published.

WHAT WILL BE THE STATUS OF THE SO-CALLED
EXTENDED OR LONG-TERM COVID IN 2023?

Since the beginning of the SARS-CoV-2 pandemic, it has
been documented that a significant percentage of patients
had persistent alterations of the disease after the acute ep-
isode, known as post-COVID syndrome, persistent COVID or
Long-Term COVID. Its incidence, which varies according to the
criteria used, ranges between 20-900%.

In 2021, WHO published a consensus definition
"post-COVID-19 condition occurs in persons with a history
of probable or confirmed SARS- CoV-2 infection, usually 3
months from the onset of COVID-19 with symptoms that last
at least 2 months and cannot be explained by an alternative
diagnosis. Common symptoms include fatigue, shortness of
breath, cognitive dysfunction, but also others that generally
have an impact on daily functioning. Symptoms may recur,
after initial recovery from an acute episode of COVID-19, or
persist from the initial illness. Symptoms may also fluctuate or
relapse over time." [82].

This Committee has already taken a position in a docu-
ment on how the health care of these patients should be or-
ganized, with a multidisciplinary vision, through protocols and
clinical pathways, and on the uncertainty derived from the real
impact of this syndrome in the coming years [83].

There are still many unknowns in the current understand-
ing of the pathogenesis of prolonged COVID. There are current
factors that could influence the impact of this syndrome, such
as vaccination, the emergence of new variants of the virus, as
well as other social factors that could influence the incidence
and severity of these sequelae [84].

Studies with low level of evidence (grade Ill, case-control,
cohort studies) indicate that vaccination prior to SARS CoV2
infection may reduce the risk of prolonged COVID, as well as
a reduction of persistent symptoms after vaccination with the
first dose and a sustained improvement of symptoms after the
second dose, even in patients with significant functional im-
pairment [85,86].

Most studies of prolonged COVID include early variants of
the virus. Recent results indicate that early variants of Omi-
cron are associated with an approximately 509% reduction in
the risk of developing prolonged COVID compared with delta
variant [87,88].

Despite the paucity of data, the number of patients with
persistent COVID is expected to be very high given the magni-
tude of the pandemic. Considering a low estimate, more than
9.6 million people in the U.S. may have developed prolonged
COVID. This poses a challenge to healthcare systems. In ad-
dition, very high related costs are estimated ($2.6 billion US)
given the impact on work activity [89]. Other studies, such as
the one carried out in the Netherlands, show that one in eight
patients are affected by persistent symptoms [90].

Although several clinical trials are currently underway,
there is no specific treatment for persistent COVID. While
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awaiting results that can guide us towards more effective and
specific therapies, symptomatic treatment is mostly used, both
pharmacological (analgesics, anti-inflammatory drugs, bron-
chodilators, antitussives, antiemetics, antidepressants, anxio-
lytics, etc.) and food supplements and vitamin complexes (vi-
tamin B12, vitamin D, omega 3). Psychological and emotional
support is also essential for these patients and the need for
multidisciplinary intervention of rehabilitation and stimula-
tion programs (occupational therapy, physiotherapy) should be
considered [91].

In the initial phase of the pandemic, monographic units and
multidisciplinary teams were created for the follow-up and care
of these patients. In the current phase, many of these devices
have considered restructuring these monographic units, given
the reduced number of COVID patients, assigning symptom con-
trol to the usual consultations of different specialties without
having defined the optimal model to offer effective, efficient,
equitable and accessible care to all patients [92].

In order to advance research and create new scientific
evidence, it is necessary to have a set of results that can eval-
uate the impact of interventions in persistent COVID, taking
into account the opinion of patients and family members. It is
crucial to promote research strategies to improve knowledge
of the pathophysiological aspects of the syndrome, harmonize
diagnostic criteria and develop effective therapies In addition,
it is necessary to have registries, ideally international, that al-
low progress in the knowledge of the disease and adjust the
health support structures to the real needs of these patients,
considering especially vulnerable or specific populations such
as pediatrics [93].

The Spanish Research Network on Persistent COVID (RE-
iCOP), led by the Spanish Society of General and Family Physi-
cians (SEMG), has recently been set up with the collaboration
of 57 scientific societies, professional associations and other
entities including patient groups and associations. Its main ob-
jective is to increase the evidence regarding persistent COVID
and to facilitate the care of those affected from a holistic and
multidisciplinary viewpoint through clinical guidelines, training
activities, the creation of a registry and the development and
validation of a care scale, among others. It also includes the
development of a care model adapted to the needs of patients,
defining patient flows and incorporating the patient's experi-
ence.
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