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ABSTRACT

Vaccines help protect people from infections. However, Coronavirus 2019 (COVID-19) vaccinees often still
become infected with COVID-19 variants (breakthrough infections) and may go on to suffer from long
COVID symptoms due to short-lasting immunity and less-effective protection provided by available
vaccines. Moreover, the current COVID-19 vaccines do not prevent viral transmission and ward off only
about 15% of breakthrough infections. To prepare more effective vaccines, it is essential to predict the
viral strains that will be circulating based on available epidemiological data. The World Health Organi-
zation recommends in advance which influenza strains are expected to be prevalent during influenza
season to guide the production of influenza vaccines by pharmaceutical companies. However, future
emerging COVID-19 strain(s) have not been possible to predict since no sound epidemiological infor-
mation has been established. Thus, for more effective protection, immune stimulators alone or in
combination with vaccines would be preferable to protect people from COVID-19 infection. One of those
remedies would be ginseng, which has been used for potentiating immunity in the past.
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The severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2; COVID-19) pandemic has revealed a great deal about the na-
ture of the COVID-19 virus, the efficacies of available vaccines, and
potential sequelae of COVID-19 infection. The COVID-19 vaccine
was initially expected to provide long-lasting protection from infec-
tion but has instead proven to only reliably prevent severe
outcomes.

The lack of protection against COVID-19 variants has been
ascribed to lower levels of spike (S) protein-specific antibodies
generated by currently available vaccines [1]. Frequent S protein
mutations in the COVID-19 virus limit the efficacies of neutralizing
antibodies elicited by vaccines, prior infections, or treatment with
monoclonal antibodies [2—8]. Thus, the limited cross-protectivity
of our current vaccines and prior infections has led to many re-
infections and breakthrough infections (BTIs). To counteract the
current pandemic, vaccines capable of protecting emerging
COVID-19 variants with long-lasting immunity will be required.
Moreover, the needle-free administration of mucosal (intranasal)
vaccines, which induce mucosal IgA and serum IgG as well as
cellular T cell responses, could provide protection at the entry point
of the virus, thus reducing the prevalence of asymptomatic carriers
and/or COVID-19 positive individuals and thereby aborting sub-
stantial infection chains. Mucosal vaccines would protect against
BTIs, which are caused mainly by new variants along with waning
immunity [9,10]. Although both intranasal and intramuscular

Abbreviations: SARS-CoV-2; COVID-19, Severe acute respiratory syn-
drome coronavirus-2; BTI, Breakthrough infection.
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COVID-19 vaccines protect against pneumonia, intranasal vaccines
reduce viral titers in both the nasal passages and the lungs, whereas
intramuscular vaccines do not reduce viral titers in the upper respi-
ratory tract [11]. For more effective protection from variant infec-
tions at the source, intranasal vaccination should be implemented
to block COVID-19 transmission [12]. In addition, there are still se-
vere adverse effects of vaccination with currently available vac-
cines; mRNA vaccination has been reported to cause myocarditis,
mainly in young males. Immunization with nonreplicating adeno-
virus viral vector vaccines has also induced another serious and
potentially life-threatening condition: cerebral venous sinus
thrombosis (thrombocytopenia) [9].

Newly emerging variants frequently replace the most prevalent
COVID-19 variants around the world. The new variants' S protein
has evolved to display a high affinity for the human receptor
angiotensin-converting enzyme 2 (ACE2). The rapid spread of
new COVID-19 variants may likely be ascribed to antibody evasion
along with stronger interaction with the ACE2 receptor than past
variants [4]. Globally, two types of COVID-19 strains (Delta and Om-
icron variants) are currently widespread. Individuals who were
vaccinated against the Delta variant have shown less severe lung
disease after Delta variant infection and experienced much milder
symptoms after Omicron variant infection. Omicron BTI in vacci-
nated subjects elicited protection against all variants and was supe-
rior when compared with the same conditions in unvaccinated
subjects [2]. However, because COVID-19 variants can evade anti-
bodies raised by both prior infection or vaccination, the continued
emergence of variants may result in attenuated and/or limited
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protection by vaccination or prior infection [13,14]. It is expected
that other variants will become widespread in the future, so a
COVID-19 vaccine with cross-variant protection is therefore needed
to end the pandemic.

The sequelae that appear after COVID-19 infection are referred
to as long COVID, which includes intravascular coagulation and car-
diovascular, gastrointestinal, psychological, and neurologic disor-
ders. It is not clear whether the sequelae appear as a result of BTI
in people who have been vaccinated against COVID-19. The risk of
BTI has been reported at six months after infection, and these BTI
patients exhibited a higher incidence of death and post-acute
sequelae when compared to those who had protection from a vac-
cine. However, the current vaccines prevent BTIs in only about 15%
of people. Therefore, to prevent primary BT, it is highly required to
optimize strategies continuously [14].

Each year, the World Health Organization (WHO) prepares for
influenza season by predicting which specific viral strains of influ-
enza will be present and then recommending their production to
pharmaceutical companies for the following season ahead. For
the 2022—2023 influenza season, the WHO announced in February
2022 that the northern hemisphere region will require either triva-
lent (HI1N1, H3N2, and B/Victoria lineage strains) or quadrivalent
vaccines (trivalent strains and the B/Yamagata lineage) for preven-
tion of the upcoming influenza season (https://www.who.int/
news/item/25-02-2022-recommendations-announced-for-influ-
enza-vaccine-composition-for-the-2022-2023-northern-hemi-
sphere-influenza-season). For these influenza vaccines to be
effective, the WHO's prediction needs to be closely matched with
the most prevalent of the constantly evolving influenza virus
strains that are circulating and infecting people. The WHO's recom-
mendation is based on epidemiological surveillance data on influ-
enza virus pandemics for more than several decades; in addition,
an accumulated solid understanding of epidemiological and other
scientific evidence makes it possible to predict the best composi-
tion of influenza vaccines very well, and their composition is peri-
odically updated. Similarly, the pandemic COVID-19 strain is
constantly mutating, so effective COVID-19 vaccines should include
the predicted strains in much the same manner as the influenza vi-
rus vaccines. However, we cannot predict the nature of the COVID-
19 variants that may emerge [15]. Therefore, a periodic update of
COVID-19 vaccines would not be amenable to the current situation.
In conclusion, it will likely not be possible for pharmaceutical com-
panies to produce COVID-19 vaccines that will meet the continu-
ously evolving nature of COVID-19 viruses. Other strategies must
therefore be explored.

Recently, ginseng has been shown to be effective for preventing
COVID-19 infection. One study examined the clinical effect of
Korean Red Ginseng (KRG) on COVID-19 specific antibodies after
COVID-19 vaccination and found that the KRG group was better
equipped to maintain anti-S and anti-N antibody titers than the
non-KRG group [Dong-Hyuk Jung, Personal communication].
Consistently, when ginseng was administered to mice that were
susceptible to COVID-19, the ginseng-administered mice showed
a 30% chance of survival, whereas the non-ginseng group all died.
Thus, the administration of ginseng significantly increased the sur-
vival rate and decreased virus titers in the lung by inducing anti-
viral interferon-gamma (IFN-y) compared to the non-ginseng
administered controls [16]. A dearth of effective and less-toxic vac-
cines and emerging new variants have led people to doubt the ef-
ficiency of currently available COVID-19 vaccines. Therefore, a
complementary regimen that includes ginseng should be
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recommended for potentiation of a vaccine-like effect with long-
lasting immunity and fewer side effects.
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