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ABSTRACT

Although more than a year has passed since the outbreak of the COVID-19 pandemic, the pathogenesis of the disease
has not yet been clarified. For this reason, no significant improvement has been achieved regarding the treatment of
the disease. The way to develop effective vaccines and drugs against COVID-19 is also through a clear understanding
of the pathogenesis. The very frequent mutating nature of SARS-CoV-2 and the emergence of new variants have
raised concerns that vaccines against COVID-19 may not work. In the defense mechanism of COVID-19, retinol and
retinoic acids are used in the synthesis of Type I interferon and suppression of inflammation. However, due to the
extremely large viral genome in COVID-19, retinol is used too much and is consumed quickly. Due to the retinoid
signaling defect that develops, as a result, both Type I interferon synthesis is interrupted and the inflammation
process gets out of control by exacerbating. In COVID-19, since low retinol causes suppression of the immune system,
sufficient antibody titer cannot develop in the host during primary infection. Therefore, reinfections can be seen in
COVID-19. Low retinol may also be the cause of inadequate antibody responses to vaccines. Another possible cause
of reinfections is the frequent mutation of SARS-CoV-2 and the emergence of new SARS-CoV-2 variants. Some
COVID-19 vaccines against these new variants were found to be unable to generate sufficient antibody titer. This
shows that revising existing COVID-19 vaccines may not be enough against COVID-19. All these developments show
that different vaccine and adjuvant applications are needed to cope with COVID-19. For this purpose, strengthening

existing vaccines with adjuvants, combined and pure adjuvant vaccine applications, through the community's vitamin

A screening by giving vitamin A supplements to those with vitamin A deficiency such as enhancing the vaccine
response prophylactic adjuvant applications should be brought to the agenda and discussed in scientific circles.
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INTRODUCTION

COVID-19, whose agent is SARS-CoV-2, was declared as a
pandemic by the World Health Organization (WHO) in March
2020. In this epidemic, more than two million people died and
more than 100 million people were infected [1,2]. As of the
beginning of 2021, when this review was written, NIH
(American Health Institute) president Dr. Anthony Fauci
declared that COVID-19 is now out of control. Similar
statements came simultaneously from the World Health
Organization. No specific treatment has so far been found

against COVID-19, which causes severe socioeconomic problems
and significant loss of life. And this epidemic, unfortunately,
continues to exist as an important problem all over the world [3].

Many vaccines have been developed against COVID-19 at an
unprecedented speed in history, in the span of a year or so.
These vaccines were started to be administered at the same speed
after passing the approval of regulatory centers [4]. However,
because of the frequent mutation of SARS-CoV-2 and the
emergence of new variants of the virus, it has raised concerns
that vaccines developed against COVID-19 may not work [5].
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This possibility, which at first seemed a prophecy, is,
unfortunately, a fact with a high probability of realization.
Another important problem with vaccines is the production
capacity. Considering that billions of people will be vaccinated,
it seems impossible for only 2-3 companies to meet this need. In
addition to the vaccine supply problem, problems with logistical
support have already started to occur. However, the biggest
concern with vaccines is the fear and possibility that vaccines

may not be effective against SARS-CoV-2 [6].

In order to control COVID-19, the biggest epidemic of modern
times, the development of vaccines against COVID-19 continues
at full speed all over the world. Some of the vaccines that have
passed the accelerated phase phases are already in current use
[5]. However, some question marks and concerns about the
effectiveness and reliability of these vaccines against COVID-19
have existed since the beginning of the pandemic [6]. The long-
term results of these vaccines are unknown, the very frequent
mutation of SARS-CoV-2 and the emergence of new SARS-
CoV-2 variants, and the ineffectiveness of some vaccines against
these new variants are the main sources of these concerns [6].
Unfortunately, we have no choice but to wait and see the long-
term results of these vaccines, which are developed and
produced very quickly.

As of now, five vaccine projects have come to the fore on a
global scale. These; Prizer-BioNTech (Germany), Oxford Uni-
Astra Zeneca (British), Moderna (USA), Sinovac (China), and
Gamaleya-SputnicV (Russia) are vaccine projects. Some of these
vaccines, whose 4 phase studies were completed and licensed
from regulation centers, were started to be administered to
humans [4,5]. Even if they have been able to create an antibody
response against SARS-CoV-2 and have successfully passed the
clinical phases, it is uncertain how long and effectively these
vaccines will protect people against COVID-19 in the long term
[6]. Some of these licensed vaccines have taken their place in the
field, on the other hand, phase studies of dozens of vaccine
projects are continuing at full speed. The uncertainty of whether
these vaccines will continue to protect against SARS-CoV-2
(COVID-19) due to the mutations and newly emerged SARS-
CoV-2 variants has led to the growing concerns about the
reliability of these vaccines [6].

Therefore, researches on the pathogenesis of COVID-19 and
drug treatment of COVID-19 continue to be important [7].
While this enigma of COVID-19 pathogenesis and vaccines in
the middle, drug development and drug repositioning options
for COVID-19 progressing
Unfortunately, drug studies and other therapeutic options have
fallen into the background in this process [7]. The idea of
repositioning existing drugs against COVID-19 was highly
sought after by scientific circles at the beginning of the
pandemic [8]. However, due to the long duration of drug
development and the predominance of the idea that the best
way to cope with the epidemic is through vaccine development

treatment  is mediocre.

and vaccination of the society, vaccine development studies have
come to the front. Another reason for the idea of vaccine
development to come to the fore may be that vaccines allow for
rapid commercialization [8].
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COVID-19 pathogenesis, retinol depletion and retinoid
signaling disorder

Unfortunately, the pathogenesis of COVID-19 remains a
mystery despite all the research carried out in the period of
about a year when the COVID-19 pandemic started [6,9].
However, as a result of the studies conducted by us, it has been
determined that retinol is consumed excessively during host
defense in COVID-19 and serum retinol levels are low in severe
COVID-19 patients. In our recently concluded clinical study,
which was published in medRxiv as preprint printing, it was
found that serum retinol levels were significantly lower in severe
COVID-19 patients compared to the control group [10].
Likewise, the basic condition of developing effective vaccines
and drugs depends on a clear understanding and knowledge of
how the virus affects the immune system [9].

Pathogenesis and tissue damage in viral infections usually occur
in certain tissues and organs related to the cell and tissue
tropism of the virus, and tissue damage and loss of function in
the host are also limited to these cell and tissue systems [11].
Even, viruses are sometimes classified according to their affinity
(tropism) to tissues and cells. Like neurotrophic, enterotropic,
hepatotropic viruses. During the 11 pandemic period, most
researchers lost time in pursuit of this viral tropism mechanism
to solve the pathogenesis of COVID-19. This search remains a
major obstacle to understanding the pathogenesis of COVID-19
even today.

COVID-19 also has a cell and tissue tropism through the ACE2
and TMPRSS2 receptors and is limited to a few organ
involvements. This tropism is mainly associated with the
respiratory and gastrointestinal tract involvement of SARS-
CoV-2. But, unlike other viral infections, in COVID-19,
widespread organ involvement and devastating systemic effects
that cannot be explained by cell and tissue tropism occur
[12,13]. It is understood that this systemic involvement in
COVID-19, which is quite severe and destructive, is caused by
retinol depletion and retinoid signaling disorder. The intense
and widespread activity of retinoid signaling in the body is
interrupted by retinol depletion, causing such a picture and
destructive consequences.

However, what makes the main difference in the pathogenesis of
COVID-19 is the excessive size of the SARS-CoV-2 genome and
the retinol depletion and retinoid signaling impairment caused
by it. The genome size of other RNA viruses is 8-10 kB, while
the genome size of SARS-CoV-2 is about 30 kB, and SARS-
CoV-2 is the virus with the largest genome among RNA viruses
[14,15]. Because of this genome size, large amounts of viral RNA
particles are released from viruses that are broken down by
immune system cells during infection. Because of these scattered
RNA ends, RIGI and TLR receptors are overstimulated,
consuming retinoic acids. Retinoic acids are used herein for
Type 1 interferon synthesis via the RIG-I and TLR pathways
[16,17]. In COVID-19, due to retinol depletion and retinoid
signal disruption, Type interferon synthesis is interrupted and
inflammatory processes are triggered. In COVID-19, due to the
depletion of retinoic acids, the pressure on inflammatory
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mechanisms is removed and excessive inflammatory cytokine
release and destructive systemic effects occur [18].

The weak antibody response caused by retinoid signal
impairment also seems to be responsible for recurrent infections
in COVID-19. During active infection in COVID-19, effective
and permanent antibody response cannot occur due to
decreased retinol levels due to excessive use in the Type I
interferon synthesis pathway and retinoid signaling disorder.
Vitamin A deficiency causes both susceptibilities to infection
and the development of severe disease in COVID-19. Low
vitamin A reserves cause early termination of Type I interferon
synthesis and concurrently excessive inflammatory response.
Excessive use and consumption of retinol during the clinical
course of COVID-19 cause immune system suppression and
TYPE I interferon synthesis defect, preventing the development
of adequate antibody response against SARS-CoV-2 in the host
[19,20].

Type | interferon synthesis defect in COVID-19 is the most
important reason for the weak antibody response to SARS-
CoV-2 [16,19,21-23]. In a study conducted during previous
SARS outbreaks, it was determined that SARS-CoV (SARS-
CoV-1) weakens host defense by inhibiting Type [ interferon
synthesis. However, interferon synthesis is blocked by a different
mechanism here. Here, the N protein of the viral nucleocapsid
binds to TRIM25 (Triple Motif Protein 25), which activates the
RIG-I pathway. In this way, it blocks RIG- activation and
interferon synthesis [24]. As can be understood from here, Type
I interferon synthesis blockage in viral pathogenesis has been
investigated during other Coronavirus infections. However, the
retinoid signaling defect was not investigated in these studies,
and this issue was not raised at that time. Retinoid signaling
defect in viral pathogenesis is brought to the agenda of the
scientific world for the first time with the studies carried out by

us [10,19].

Due to retinol depletion and retinoid signaling defect, Type I
interferon synthesis defect and changes in immune system cells
result in weakening of the host immune system and therefore
the infection persists in some patients. Some patients with the
out-patient disease remain viral for a long time and continue to
spread the disease. Some patients also return to the hospital
with a relapse of the disease after discharge. In addition to this
persistence and recurrence, some patients experience re-
infections after the recovery period. This suggests that
stimulation of an immune response that eliminates the virus is
difficult in some patients and vaccines may not work in this
group of patients. These scenarios should be taken into account
when determining vaccine development strategies. Additionally,
there are many types or subtypes of coronavirus. Therefore, it
will be difficult to develop vaccines that directly target SARS-
CoV-2 [25].

These patients recovered from the non-severe stage can be
followed in terms of immunity with their T / B cell responses,
but these patients can be given retinol supplements to support
their immune system, clear the virus from the body and develop
an adequate antibody response. All these reasons make vitamin
A an important option for prophylaxis, treatment, and adjuvant
applications in COVID-19. Having full vitamin A reserves
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before infection will provide mild and sequelfree recovery of
COVID-19, as well as providing adequate antibody synthesis and
permanent immune development, and prevent persistence,
relapse, and re-infections.

SARS-CoV-2 mutations and new SARS-CoV-2 variants among
other factors that can be effective in the development of re-
infection, constantly occupy the world agenda and it continues
to rank high in media news [26). SARS-CoV-2 mutations and
new variants deserve enough detail and importance to be
discussed in another study. Therefore, mutations and new
variants of SARS-CoV-2 were evaluated in terms of their
interactions with current COVID-19 vaccines. In addition, these
mutations and variants are briefly discussed here to provide a
perspective for future vaccine and other treatment applications.

What do SARS-CoV-2 mutations and new SARS-CoV-2

variants tell us?

For the first time in the pandemic, the D614G mutation of
SARS-CoV-2 was much talked about and discussed. The
detection of a mutagenic strain of SARS-CoV-2 that disrupts
binding to three types of antibodies in Bisons and the
destruction of tens of thousands of Bison in Denmark and the
Netherlands reminded epidemics in medieval Europe, which
caused fear and anxiety in humans [27]. The detail in these
mutations suggested that the vaccines currently being developed
could fail [28]. Because the mutation here was in the receptor-
binding area of the SARS-CoV-2 spike protein, to which the
antibodies targeted to be developed in the host with vaccines
will also bind, and it was a change that would disrupt the
antibody binding for the vaccines being prepared. For him, this
mutation was perceived as a serious threat to the COVID-19
vaccines under development [29].

Subsequent reports of mutations and new variants have
deepened doubts about the effectiveness of vaccines. In the
study carried out by the researchers at the Fred Hutchinson
Institute, some mutations were detected in the parts of the host
that are related to the structure of the SARS-CoV-2 Spike
protein that binds to the ACE2 receptor, again disrupting the
antibody binding [30,31]. It has been announced that the
effectiveness of vaccines developed against the SARS-CoV-2
spike protein may decrease as a result of these mutations. These
results declared that these vaccines prepared against the SARS-
CoV-2 spike protein could go to waste. Subsequently, update
recommendations on vaccines began to be made [31].

Later, a new variant of SARS-CoV-2 was detected in genetic
screening studies conducted by the COVID-19 Genomics UK
(COG-UK) consortium in England [32]. This new variant,
named "VUI-202012/01", which was first seen in Europe, but
later appeared in America, Africa, and India, turned out to be
much more contagious [32]. It was shared with the public that
this variant is 70% more contagious. However, no data were
shared regarding its pathogenicity and virulence [33].
Unfortunately, the emergence of new SARS-CoV-2 variants has
further  fueled about
developments, updated suggestions on COVID-19 vaccines
started to be made more frequently by some circles. Afterward,
it was announced that the revision studies of the mRNA-based

concerns vaccines. After these
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vaccine, which is being prepared against the new SARS-CoV-2
variants from the BioNTech-Pfizer joint venture [34].

Recent vaccination studies in South Africa found that
COVID-19 vaccines by Johnson & Johnson and Novavax
provided poor protection against the B.1.351 (501.V2) variant
responsible for the majority of SARS-CoV-2 infections in South
Africa [35-38]. The effectiveness of these vaccines against mild
disease was 57% for J&J and 49% for Novavax (lower than in
other countries where they were tested). In the meantime, data
that the Astra Zeneca-Oxford vaccine prepared for COVID-19
did not provide adequate protection against the B.1.351 variant
in South Africa was shared with the public [39]. All these
developments have raised concerns about the effectiveness of
the vaccines on mutagenic forms and new SARS-CoV-2 variants,
and the Astra Zeneca vaccine project in South Africa was halted.
Most recentlyy, WHO has urged vaccine manufacturers to
consider mutations and new SARS-CoV-2 variants. These
developments have raised concerns about the effectiveness of
vaccines and strengthened the hand of organized anti-vaccine
social movements in Europe and America. These organized
social structures also stand before us as another problem that
can undermine the immunization process [40].

The Human Immunodeficiency Virus (HIV), which emerged in
West Africa in the early 20th century, could not be detected in
humans until the early 80s. The disease continued to spread
insidiously for a long time, and the HIV virus was only noticed
in the 1980s after it was recognized as an epidemic among gay
men in the United States, causing AIDS [41]. Shortly after the
HIV virus was identified in 1983, US Health and Human
Services Secretary Margaret Heckler claimed that an effective
vaccine against HIV would be developed within two years.
However, despite the past 40 years, an effective vaccine against
HIV has not been developed yet [41,42]. The frequently
mutating nature of HIV, which many epidemiologists consider
as an active pandemic, and its immune system targeting have
made things extremely complicated [42,43].

On the other hand, AIDS, thanks to the drugs developed with
the possibilities of modern medicine, has become a manageable
and treatable disease, rather than being a death sentence for
patients [42,43]. Due to frequent mutations, a new type of
vaccine is developed every year against influenza virus Likewise,
a seasonal polyvalent influenza vaccine is prepared every year for
influenza outbreaks, using antigens belonging to four different
influenza strains consisting of Influenza A and Influenza B
serotypes. However, the effectiveness of these vaccines is low
[44]. Likewise, due to the frequent mutations in SARS-CoV-2
and the emergence of a new SARS-CoV-2 variant, it is not a
distant possibility that we will experience a fate similar to HIV
and Influenza in COVID-19 in terms of vaccine studies.

New strategies and adjuvant prophylaxis in COVID-19
vaccination

The World Health Organization added vitamin A to its
prevention programs during the measles epidemic in the 1950s
and achieved successful results. Vitamin A reduced mortality
from measles pneumonia by 50% in epidemics. However, a very
heavy price was paid in the process until the measles vaccine was
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developed [45-47]. Impressive results have also been obtained
from supportive therapies with vitamin A in AIDS patients [48].
In addition, vitamin A and its derivatives are currently used as
vaccine adjuvants [49,50]. It has been determined in many
previous studies that vitamin A deficiency reduces host
resistance against viral infections and vitamin A levels decrease
during viral infections [51,52].

Retinol levels decrease severely in COVID-19, which causes a
severe infectious picture and systemic organ damage [19].
Retinol depletion and the resulting retinoid signal impairment
in COVID-19 appear to be responsible for poor antibody
responses after infection, particularly the Type I interferon
synthesis defect and the devastating systemic inflammatory
effects of the adaptive immune system. Weak antibody responses
to vaccines may also be due to retinol depletion.

Likewise, in measles, as in COVID-19, people died due to a
severe pneumonia picture, and COVID-19 is a devastating
infection for vitamin A metabolism, like Measles [46,47]. It is
also noteworthy that an adult with severe measles-induced
pneumonia recovered rapidly with high doses of corticosteroids
and vitamin A [53]. For COVID-19, we need to take advantage
of vitamin A for both prophylactic, treatment, and adjuvant
applications. In this context, it is just an intellectual irony that
we do not benefit from the experiences gained with vitamin A
during measles epidemics.

Vitamin A deficiency is associated with immune system failure.
It has been well established that vitamin A deficiency is a dietary
acquired immune deficiency disease characterized by widespread
immune depression and increased infectious disease morbidity
and mortality [54,55]. In addition, it has been found that
vitamin A levels decrease and immune system suppression
develops during the course of some infections such as HIV,
RSV, and Measles. In humans, most understanding of vitamin
A-related immunodeficiency has come from studies involving
children rather than adults. Postmortem autopsy studies in
children found that vitamin A deficiency is associated with
atrophy of the thymus, lymph nodes, and spleen [56,57].

In vitamin, a deficiency, disruption in the mucosal barriers in
the gastrointestinal system and respiratory system, weakening in
monocyte, macrophage, and natural killer functions, decrease in
the number of T helper and B lymphocyte cells, and impairment
in their functions. Disruption of T and B cell functions causes
immune system suppression and impairment in antibody
responses. Vitamin A plays an important role in lymphopoiesis.
With vitamin A supplements, an increase in total lymphocyte
count, CD4 T cells, and NK cells can be achieved [51,52,54,58].
Studies in HIV-infected adults have found a fairly consistent
association between low vitamin A levels and low CD4 counts.
Carotenoid supplementation increased CD4 T cell count in
adults with HIV [59]. In children with AIDS, high-dose vitamin
A supplementation increased circulating CD4 T cells and NK
cells [60].

In vitamin, a deficiency, depression, and dysregulation in the
immune system are clearly seen in both AIDS patients and
COVID-19 patients. Likewise, the immune system changes were
seen in COVID-19; unfortunately, resemble the immune system
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suppression seen in vitamin A deficiency dramatically [61-63].
The harsh inflammatory response of the adaptive immune
system in COVID-19 should not lead to a false belief that the
immune system is strong and healthy. Likewise, in severe
COVID-19 patients, the innate component of the immune
system, which provides Type I interferon synthesis and is mainly
responsible for the primary host defense, has collapsed [64,65].
In severe COVID-19, as with vitamin A deficiency, leukocytes,
especially neutrophils, are increased [66]. In addition,
COVID-19 has a reduction in total lymphocyte count, CD4+T
cells, CD8+T cells, regulatory T cells, natural killer cells, B
lymphocytes, plasma cells, B and T memory cells, and dendritic

cells [67-69].

Vitamin A and its derivatives, provide their main protective
effects against viral infections with the synthesis of Type I
interferon (IFNa and IFNB) beyond the mucosal immunity and
mechanical protection they provide by secretory IgA activity and
mucosal barrier formation [70]. Type I interferon’s are the
strongest endogenous antiviral mediators in host defense and
provide the clearance of the virus from the body and the
development of a permanent immune response with antibody
synthesis [71,72]. Type [ interferon is synthesized mainly in RIG-
I and TLR3 pathways through nuclear retinoic acid receptors
and transcription factors, in a retinoic acid-dependent manner
[73-75]. Type I interferon synthesis is at the forefront especially
in plasmocidic dendritic cells in the lungs where atRA synthesis
also takes place [76].

The main strength of vitamin A and its active derivatives,
retinoic acids, in host defense comes from their effects on Type 1
interferon synthesis. Type I interferon is required for a robust
immune defense, immune system regulation, and effective
antibody responses [77,78]. Unfortunately, adequate and
effective antibody response does not develop due to retinol
depletion in COVID-19 and Type [ interferon synthesis defect
caused by retinoid signaling impairment [79]. In COVID-19, the
inadequate antibody response is the cause of weak immune
response and reinfections. The main reason for this is the
decreased retinol levels and retinoid signaling disorder in
COVID-19. The reasons for insufficient antibody response to
COVID-19 vaccines are immune system depression and Type 1
interferon synthesis defect due to low retinol and retinoid
signaling disorder.

Vitamin A deficiency leads to immune depression and immune
dysfunction by weakening antibody responses primarily with the
insufficient activity of IFNa and IFNP, over activity of
inflammatory cytokines such as IFNy, and activity impairment
in dendritic cells of the adaptive immune system [58,63,77]. In
COVID-19, the impairment in the number and functions of T
and B cells impairs both cellular and humoral immunity. The
decrease in T lymphocyte, B lymphocyte, and memory cells also
weaken antibody synthesis and the antibody-mediated defense
system [51,80]. Retinoic acids are essential for antibody
production and normal activity of B lymphocytes while
providing CD8+T lymphocyte survival, proliferation, and
activity. Therefore, vitamin A deficiency also impairs vaccination
responses [51,81]. Relatedly, in a study of children with vitamin
A deficiency in Indonesia, children who received vitamin A
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supplements had higher antibody responses after tetanus
vaccination than children who did not receive vitamin A
supplements [82].

While hot discussions continue about the effectiveness of
vaccines in COVID-19, it is worth mentioning the adjuvant role
of vitamin A from the COVID-19 perspective [83]. Although
SARS-CoV-2, creates an extreme inflammatory reaction, it is a
fact that it targets the immune system and especially collapses
the innate component of the immune system [84]. While it is
evident that vitamin A levels decrease during COVID-19 and
the vaccine responses are weakened, vitamin A and its
derivatives are a boon for adjuvant applications in COVID-19.
In addition, retinol screening with ongoing vaccination
programs and vaccination with vitamin A supplements to
individuals with vitamin A deficiency will increase the response
and effectiveness of vaccines against COVID-19. We can call this
prophylactic adjuvant administration or adjuvant prophylaxis.

Another adjuvant administration option for strong RIG-I
stimulation and efficient Type I interferon synthesis in the host
is RIG-I agonists. The RIG-I pathway initiates antiviral
programs, i.e Type I interferon synthesis, in RNA virus
infections that restrict virus infection and activate many cell
types, including dendritic cells and macrophages for antigen
presentation and cytokine production [85]. RIG-I agonists can
be a good option to strengthen the congenital immune
component that is weakened in COVID-19. Likewise, retinol
and retinoic acids will be required for RIG-I synthesis and
activity. As the name suggests, RIG-I synthesis and activity are
provided by retinoic acids. RIG-I synthesis is provided by the
activation of transcription factors by retinoic acids. Therefore,
RIG-I agonists will not work without sufficient Retinoic Acid

(atRA).

The frequent mutation of SARS-CoV-2 and the emergence of
new SARS-CoV-2 variants also bring to mind combined vaccine
adaptations. One of these options is to prepare new polyvalent
COVID-19 vaccines using antigens belonging to many SARS-
CoV-2 variants, as in seasonal influenza vaccines [86]. With a
vaccine to be prepared in this way, protection against more than
one SARS-CoV-2 variant can be provided. It is also conceivable
to augment such a vaccine with retinol. With the COVID-19
pandemic, new technology vaccines such as mRNA, DNA, and
vector vaccines have entered our lives in addition to the classic
inactivated vaccines. However, the fact that these vaccines are
very new and the lack of experience with them, the protection of
these vaccines, and especially the side effects will keep our
minds busy for a while.

All these data show that retinol and retinoic acids are essentially
involved in the regulation of immune defense. It is seen that
vitamin A and its derivatives are indispensable in all stages of
the immune defense process, from the identification of cells
(differentiation) to antibody synthesis and even the formation of
immune memory. Retinol and retinoid signaling appear to be
absolutely necessary both for the regulation and activity of the
innate defense of the host and for optimal benefit from
vaccines. Unfortunately, vaccines will not work unless retinol
reserves are filled in the host and retinoid signaling disorder in
COVID-19 is eliminated. A robust and effective vaccination
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program can only be carried out thanks to a properly
functioning immune defense system with adequate retinol
reserve and healthy retinoid metabolism. The success of this
application in COVID-19 will also enable us to cope with other
infections that collapse the immune system, especially HIV.

CONCLUSION

We wake up almost every day with the news of a new mutation
and a new SARS-CoV-2 variant. Moreover, new data emerging
that the effectiveness of current COVID-19 vaccines is weak
against new variants revealed the need for new and different
searches for COVID-19 vaccines and treatment approaches. In
this context, updating of existing vaccines has been widely
discussed. However, scientific circles have not talked about the
enrichment of vaccines with adjuvant compounds, pure
adjuvant prophylactic
applications. In this chaotic pandemic period, it is vital to take

adjuvant vaccine applications, and

advantage of the proven adjuvant effectiveness of vitamin A and

atRA for COVID-19.

Since it is clear that COVID-19 is destructive for vitamin A
metabolism and causes serious clinical pictures and re-infections
with this mechanism, protective and therapeutic options
regarding vitamin A should be evaluated at the highest level.
Likewise, vitamin A and its derivatives are already used with
many vaccines as adjuvant compounds to increase antibody
responses. In this context, based on the fact that COVID-19 is
destructive for vitamin A metabolism, adjuvant vaccines and
adjuvant prophylactic applications should be considered for
COVID-19. Therefore, including the revision of existing
vaccines, adjuvant-boosted vaccines, pure adjuvant vaccines, and
prophylactic adjuvant applications should be considered again
and again from a different perspective and especially for

COVID-19.

The success of current COVID-19 vaccines against SARS-CoV-2
has not yet been clarified. Therefore, attention should be paid to
the researches to be carried out for the treatment of COVID-19
with medication. We need to make the most of the adjuvant
modifications of vitamin A and therapeutic drug development
efforts to deal with COVID-19 as well as similar outbreaks that
may occur in the coming years. For all these reasons, vitamin A
immunomodulatory, and
proven adjuvant efficacy are should not be ignored. Today,

anti-infectious, anti-inflammatory,
vitamin A's immune system enhancing effect seems to be
underestimated or forgotten. With this COVID-19 pandemic, it
is time to rediscover vitamin A again and again. In this context,
we should consider the COVID-19 outbreak as a phenomenon
that we have gained experience to combat epidemics that may
occur in the coming years.
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