386 BioScience Trends. 2022, 16(6):386-388.

Editorial

DOI: 10.5582/bst.2022.01506

Focusing on development of novel sampling approaches and
alternative therapies for COVID-19: Are they still useful in an era

after the pandemic?
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SUMMARY The different viral characteristics of the Omicron variant of SARS-CoV-2 have fundamentally changed
people's view concerning COVID-19. Many alternative sampling approaches and therapies have been
developed that may be better suited to the Omicron variant, such as a saline gargle to detect SARS-
CoV-2 and nasal irrigation with chlorine dioxide. The mechanisms of these methods of sampling
and alternative therapies are briefly summarized here. Development of novel alternative sampling/
therapeutic approaches for COVID-19 is crucial due to the uncertain future of emerging respiratory
viruses, and their efficiency/safety needs to be verified in a post-pandemic era since viral infections of
the respiratory tract have a similar route of transmission as SARS-CoV-2.
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Since the COVID-19 pandemic started in 2019, several
variants of SARS-CoV-2 have emerged from time to
time. Undoubtedly, at present (the end of 2022) Omicron
and its subvariants have become the predominant variant
in terms of patients with COVID-19 due to its rapid
spread and lower lethality. Unlike previous variants, the
Omicron variant has peculiar clinical and epidemiologic
characteristics: 7) It tends to cause severe disease less
often. The Omicron variant is less likely to induce pro-
inflammatory cytokines and thereby cause a "cytokine
storm". Hence, lung function is seldom diminished. i7)
Upper respiratory symptoms such as a cough, fatigue,
and a stuffy or runny nose are most commonly reported.
iii) Most patients are asymptomatic or have mild
symptoms (/). Although patients infected with Omicron
are less likely to develop severe illness in comparison
to previous variants, Omicron remains a danger in
older people, and particularly in the unvaccinated
(2). Moreover, the Omicron variant exhibits stronger
immune evasion than previous strains, and easier to
cause reinfection. Accordingly, the dangerousness
of Omicron infection is far from being completely
ignored and or underestimated. Taking measures to
control the transmission of the Omicron variant remains
an important public health task for global healthcare
administrators.

Based on the nature of its potent infectivity and the
existence of asymptomatic cases, conducting mass,
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frequent, and repeated sampling to identify asymptomatic
patients is crucial to controlling viral transmission.
The commonly reported methods of sampling are
nasopharyngeal swabs (NPS), oropharyngeal swab
(OPS), saliva and gargle (Figure 1A). The advantages
and disadvantages of these sampling methods are listed
in Table 1. Since the Omicron variant mainly affects the
upper respiratory tract, saliva or gargle sampling might
be a satisfactory solution compared to conventional
methods. Qiao ef al. conducted a pilot study to verify the
efficiency of a saline gargle sampling at detection of the
Omicron variant. Their sample was small, but they found
that saline gargle sampling was no less efficient than an
NPS. Interestingly, they found that saline gargle sampling
might have better sensitivity at identifying asymptomatic
patients. This was the first study to verify the efficiency
of a saline gargle as a sampling method in the context of
Omicron.

Another important issue is alternative therapy for the
Omicron variant. Thus far, there is no specific treatment
for COVID-19. The main treatments for COVID-19,
such as corticosteroids and antivirals (remdesivir,
lopinavir, ritonavir, etc.), vitamin supplements (vitamin
D, vitamin C, vitamin E, and zinc), and antibiotics, are
commonly used to treat patients infected with a previous
variant, and particularly for those patients with severe
disease (3). Patients who are asymptomatic or who have
mild symptoms account for the majority of patients
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infected with Omicron. Accordingly, few patients
infected with the Omicron variant require treatments like
corticosteroids and antibiotics. In contrast, many patients
prefer convenient, simple, and low-cost alternative
therapies. Mechanisms of these reported alternative
therapies include: i) Directly killing the virus: Such
methods usually use a disinfectant directly administered
into the upper respiratory tract, such as nasal irrigation of
one nostril with povidone-iodine (4), to achieve "physical
killing". Nebulization of ozone (O,) also falls under this
type (3). ii) Removal of the local virus: Several studies
have reported using non-disinfectants such as saline
(5) and triamcinolone acetonide (6) for nasal irrigation.

Nasopharyngeal swabs, the
good standard sampling
Oropharyngeal swabs , the method
most commonly used Saliva sampling
sampling method O———————— Gargle sampling using water,
% saline.
[e]
Directly kill the virus
(B) Disinfectants: povidone-iodine,

Cl0,, 0, by nasal irrigation or
nebulization
Nasal irrigation

Removal of the local virus
Saline, water by nasal irrigation or gargle

Alleviation of the symptoms
Natural products like essential oils,
herbs...

Enhancement of the immunity
Immune modulators like vitamin D,
melatonin, gut microbiota-derived
synbiotic formula, TCM herbal medicine...

Figure 1. Mainstream sampling approaches and alternative
therapies for SARS-CoV-2. (A), The reported sampling approaches
to detect SARS-CoV-2. (B), Mechanisms of the available alternative
therapies to treat COVID-19.

They contend that such nasal irrigation may "wash out
the nasal cavity", helping to reduce the viral load in the
upper respiratory tract and thereby ameliorating COVID-
19-related symptoms. Studies in Mexico even orally
administered chlorine dioxide (CIO,) in a low dose to
prevent/treat COVID-19-related symptoms in relatives
living with COVID-19 patients (7,8). iii) Alleviation of
symptoms using natural products: This scenario includes
a number of natural products such as Indonesian herbal
compounds (9), Iran herbal medicine (/0), propolis and
honey (/7), Indian herbs (/2), essential oils (/3), and
traditional Chinese medicine (TCM) (/4-16). Although
all of these studies contend that these natural products
"are efficacious and safe", these products are not
amenable to becoming generally accepted therapeutics
worldwide due to regional and cultural characteristics.
Moreover, more rigorously designed randomized
controlled trials need to be conducted to provide more
compelling evidence regarding the safety and efficacy
of these natural products. iv) Enhancement of immunity
by supportive treatment: Naturopathic treatment (/7),
negative pressure therapy (/8), and neurological music
therapy (/9) have also been cited as efficacious against
COVID-19. Cao et al. discussed the possibility of
using ClO,, a safe and highly effective disinfectant, as
a potential agent for nasal irrigation. In comparison to
povidone-iodine that was previously used, ClO, seems
to have better antiviral action and cause less irritation.
Nasal irrigation with CIO, might be a more satisfactory
solution to the Omicron variant of SARS-CoV-2. Hence,
their final results are eagerly anticipated.

The Omicron variant has, in fact, markedly changed
how people view SARS-CoV-2 as well as COVID-19.
However, no one knows when the pandemic will finally
abate. Moreover, no one knows what new variants of
SARS-CoV-2 and what emerging respiratory viruses will
emerge in the future. Coinfection with COVID-19 and
the other respiratory viruses such as influenza might be a
potential threat to public health (20). Viral infections of
the respiratory tract have a similar route of transmission,
so measures being taken against SARS-CoV-2 might
also be potentially effective against other emerging viral
infections that mainly affect the respiratory system. Thus,

Table 1. Advantages and disadvantages of the reported methods of sampling

Items Advantages

Disadvantages

Nasopharyngeal swabs Gold standard with the best sensitivity

(NPS)

Oropharyngeal swabs Acceptable sensitivity and acceptable comfort; the

(OPS) most commonly used method of sampling. Easier
to perform than an NPS.

Saliva Convenient, easy to perform, allows self-
sampling.

Gargle Convenient, easy to perform, allows self-

sampling. Easy to standardize.

Uncomfortable, might be resisted by some individuals, not
suitable for some patients, requires an experienced tester, might
cause sneezing, which is risky for the tester.

Lower sensitivity than OPS, is also risky because it might
cause a cough.

Not easy to standardize, lower sensitivity than NPS and OPS.

Lower sensitivity than NPS and OPS for non-Omicron variants.
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development of novel alternative sampling/therapeutic
approaches for COVID-19, and verification of their
efficiency/safety, is crucial in a post-pandemic era.
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