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Recently, the outbreak of COVID-19 caused serious global health issues and the world is facing a crisis of
antiviral resistance. To overcome the crisis, we reviewed the existing therapies that could be an alterna-
tive and effective treatment for COVID-19. Therapies such as ozone, laser, UV radiation and radiation
therapy are discussed and the mechanism of killing is elaborated. In conclusion, the ozone, laser and radi-
ation therapy could be considered as an alternative therapy in extirpating the coronavirus from blood-
streams and the challenges in bringing these therapies to clinical trials.
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1. Introduction

The outbreak of Coronavirus disease (COVID-19) from Wuhan
city, China has become a global public health concern and World
Health Organization (WHO) has declared it a public health emer-
gency. COVID-19 is an emerging and rapidly spreading disease
across the world and WHO declared it as a pandemic. As on March
2021, more than 160 million people were affected and over 3.5
million deaths were recorded [1]. To combat the COVID-19 several
scientists have joined hands and rapid research is in progress to
develop a vaccine and prolific drug to fight against COVID-19.
Development of a vaccine is a time-consuming process and
requires regulatory approvals and extensive clinical trials to prove
its efficacy. Several drugs have been proposed by various research
and development labs and the clinical trials are underway. At this
point of emergency, social distancing and quarantine are best prac-
tices to fight against COVID-19. Despite the interest in developing
antiviral drugs and alternative approach to treat this infectious dis-
ease is urgently needed. Considering the challenges, the existing
therapies to kill the viruses using various sources such as Ozone
[2], Laser [3], UV irradiation [4] and Radiation therapy [5] are dis-
cussed. An evidenced based review on Ozone therapy for COVID
patients is reported by Cattel et al., [6] and similarly photodynamic
therapy administered for mild to moderate COIVD patients are also
reported by Khorsandi et al., [7].
2. Alternative therapies

2.1. Ozone therapy

Ozone (O3) a naturally occurring gas molecule has tremendous
proven medicinal applications. Ozone therapy has successfully
used as antibacterial, anti-inflammatory and it is capable of treat-
ing more than 114 diseases [8,9]. Ozone therapy was successful in
treating HIV patients along with autohemotherapy [10]. Ozone is
effective in disrupting the bacterial cell envelope through oxida-
tion of the lipoproteins and phospholipids and inhibits cell growth
at a certain stage of fungi. Ozone plays a predominant role in inac-
tivating the virus by damaging the capsid and upsetting the virus
to cell contact by peroxidation [2].Ozone therapy was suggested
to be a monotherapy for SARS with its unique physio-chemical
and biological properties [11]. Ozone comes out with positive
effects on the treatment of viral infections, particularly where
antibiotics cannot influence [12]. Ozone therapy can be a better
technique for the treatment of COVID-19. The Ozone molecule
can diffuse through the protein coat and interact with the viral
RNA and damage the nucleic core resulting in the destruction of
the virus at low concentrations. At high concentrations, the capsid
or protein exterior of coronavirus will be damaged to a greater
extent by oxidation. However, the Ozone can also destroy other
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active cells and lead to several disorders and cancer. Hence, pro-
gressive investigations on ozone for COVID-19 are further
envisaged.

2.2. Laser therapy

Laser therapy is gaining popularity because of its effectiveness
in blasting the virus capsid and blocking the mutation by deactiva-
tion which is not achieved by other techniques [13]. Ultrashort
pulsed laser irradiation is another technique that is used to inacti-
vate the virus capsid by irradiating the virus for femtoseconds [3].
The results showed no replication, internalization or gene expres-
sion of viral after laser inactivation. Continual studies suggest that
laser therapy has the possibility of cleansing blood samples with
virus and pathogens by combining with blood dialysis treatments
[14]. The lasers have a tendency to inactivate virus that could help
in combating the drug resistant COVID-19 and cease the viral
replication.

2.3. UV radiation

UV radiation from the sun is considered to be the primary ger-
micide of the environment which inactivates a variety of viruses
with double and single-stranded DNA and RNA genomes [15].
Exposure to UV radiation chemically modifies the DNA or RNA gen-
ome of the virus and kills it effectively [15]. Estimating the suitable
wavelength (nm) of UV interacting and modifying the DNA or RNA
genome of the viruses is essential. The nucleic acids absorb UV
radiation and inactivates virus compared to other components of
the virus [16]. UV radiation (254 nm) is predominant in inactivat-
ing DNA genome rather than RNA genome due to absence of thy-
mine in the later genome [17]. Since the COVID-19 is due to RNA
genome enveloped virus, the UV radiation might not be predomi-
nant technique in inactivating the coronavirus and research inves-
tigations will unfold the merits of this technique. However, the
major disadvantage of UV radiation is it destroys the adjacent cells
and leads to cancer and thus limits the application of UV radiation
in virus inactivation.

2.4. Radiation therapy

Radiation therapy is one of the most promising therapies for
cancer treatment, blood disorders, thyroid disease and noncancer-
ous growth. Radiation treatment uses radioactive substances that
are given in the vein or mouth. Radiation produced by the radioac-
tive substances kills the cells and is particularly effective at killing
rapidly dividing cells. Radiation therapies are effective at low doses
with local control and the toxicity increases at higher doses [5].
Ionizing radiation is employed in decreasing the infectivity of
viruses by bombardment technique [18]. In many cases, radiother-
apy has been successfully employed in treating leukaemia and
other blood cancers by destroying the abnormal and infected blood
cells. Total body irradiation (TBI) was suggested as one of the
potential methods to treat Ebola virus infection [19]. Radioim-
munotherapy (RTI) is another promising technique which is used
effectively to eradicate HIV infected cells. RTI and TBI are found
to be effective therapies however; the side effects limit the dose
that is ineffective.

Recent investigations and observations on fatality from China,
Italy, Spain and the USA suggest that the patients infected with
COVID-19 die predominantly due to severe hypoxaemia resulting
in organs failure [20]. Hypoxaemia is due to loss of the ability of
heme to bind oxygen when the SARS-COV2 virus attach to heme.
When the heme loses its ability to bind oxygen, the organs do
not get delivered the required amount of oxygen to function and
just stop functioning. Hence, aborting binding of SARS-COV2 onto
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heme is essential and techniques such as ozone and laser therapy
can be effective on inactivating the SARS-COV2 from further repli-
cation in the blood streams.
3. Conclusion

The outbreak of COVID-19 has caused perilous situation glob-
ally and research is spearheading towards development of vac-
cines. It well known that the developments of vaccines are time
consuming and undergoes rigorous approval process and it must
be desirable to have other treatment techniques in practise to com-
bat the COVID-19 pandemic. Therapies such as ozone therapy, laser
therapy and radiation therapy might be effective in dealing with
COVID-19 pandemic. The Ozone therapy can destroy the capsid
of SARS-COV2 and inactivate it in the blood stream and laser ther-
apy can also prolifically inactivate the coronavirus. Considering the
recent cases, it is better to have alternative treatments as options
to possibly fight against the COVID-19. Alternative treatments
can unfold infectious disease and can be a better solution for
COVID-19. Further, research is required to investigate the SARS-
COV2 virus and radiation interactions.
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