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ABSTRACT

Background: Among various potential treatments, ozone treatment and hyperbaric oxygen therapy towards
COVID-19 appears to have an immunological job in view of the regulation of cytokines and interferons,
including the acceptance of gamma interferon. Some information propose the conceivable part of ozone
treatment in SARS, either as a monotherapy or, all the more everything being equal, as a subordinate to
standard treatment regimens; thusly, there is expanding interest in the job of ozone treatment in COVID-19
treatment.

Aims: To assess current studies on the antiviral movement of ozone treatment and hyperbaric oxygen
treatment in patients with COVID-19

Methods: This study was conducted in accordance with the PRISMA guidelines for reporting systematic
review. A researcher looked for cross-sectional studies reporting the ozone therapy and hyperbaric oxygen
therapy to COVID-19 published from January 2020 to April 2021 using PubMed, Science Direct and British
Medical Journal.

Results: This investigation upholds further examination into the viability of HBOT in the treatment of
suggestive COVID-19 infection. HBOT is by all accounts a promising steady treatment with irrelevant results
in treating COVID-19 patients. Ozone treatment conveys no known unfavorable or poisonous impacts when
performed appropriately.

Conclusion: Ozone therapy and hyperbaric oxygen therapy could be a promising adjuvant therapy near future
for the COVID-19 managements.

Keywords: ozone therapy, hyperbaric oxygen therapy, COVID-19, adjuvant therapy

INTRODUCTION

In December 2019, a novel Betacoronavirus causing Coronavirus Disease 2019 (COVID-19), temporarily
named 2019 novel Covid (2019-nCoV) and thusly authoritatively renamed as SARS-CoV-2 by the
International Committee on Taxonomy of Viruses, was related with a bunch of respiratory parcel diseases in
Wuhan, Hubei Province, China and has quickly spread across landmasses. Coronavirus causes groups of
extreme respiratory disease (with genuine contamination of the lower respiratory lot followed by bronchitis,
pneumonia and fibrosis) like SARS-CoV and is related with emergency unit and high mortality. The CoV
virion contains in any event four primary proteins: the spike (S), the envelope (E), the layer (M) and the
nucleocapsid (N); Covid section into have cells is intervened by the transmembrane spike (S) glycoprotein
that structures homotrimers projecting from the viral surface.*

S involves two practical subunits liable for restricting to the host cell receptor (S1 subunit) and combination
of the viral and cell layers (S2 subunit): S1 contains the receptor-restricting area, which straightforwardly ties
to the peptidase space of angiotensin-changing over protein 2 (ACE2), while S2 is liable for film combination.?
At the point when Sl ties to the host receptor ACE2, another cleavage site on S2 is uncovered and divided by
have proteases, a cycle that is basic for viral disease. The initial phase in viral passage is the limiting of the
viral trimeric spike protein to the human receptor ACE2, which is a sort | layer protein communicated in the
lungs.?

The total clinical appearance of COVID-19 isn't clear yet, as the detailed manifestations range from gentle to
serious, for certain cases in any event, bringing about death. The most normally detailed indications are fever,
hack, myalgia or weariness, pneumonia and muddled dyspnea, though the more uncommon revealed
manifestations incorporate cerebral pain, the runs, hemoptysis, runny nose and hack. As SARS-CoV-2 is a
recently arisen infection, there is no settled treatment for it; a few helpful alternatives have been thought of,
either as strong treatments (for example steroids, heparin) or as antiviral or immunomodulatory treatment (for
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example remdesivir, hydroxychloroquine, tocilizumab, hyperimmune plasma).* There has been an extending
number of studies distributed on the web and in scholastic diaries on this theme, yet a portion of these articles
might be of restricted quality and are pre-distributed without adequate companion audit. A basic examination
of existing investigations is expected to decide if existing proof is adequate to help presently proposed the
executives methodologies.®
Among various potential treatments, ozone treatment appears to have an immunological job in view of the
regulation of cytokines and interferons, including the acceptance of gamma interferon. Some information
propose the conceivable part of ozone treatment in SARS, either as a monotherapy or, all the more everything
being equal, as a subordinate to standard treatment regimens; thusly, there is expanding interest in the job of
ozone treatment in COVID-19 treatment.®
Hyperbaric oxygen therapy (HBOT) is a FDA-endorsed clinical therapy with a few signs including wound
recuperating, late impacts of radiation treatment, necrotizing fasciitis, bargained folds, carbon monoxide
harming and air plunging decompression ailment. In the hyperbaric chamber, the patient inhales 100% oxygen
at 1-1.5 occasions air pressure. The expanded pressing factor brings about expanded broke down oxygen in
the plasma and tissues. Hypothetically, HBOT could address the signs of extreme COVID-19 sickness:
reformist hypoxia and pneumonic aggravation. The specific instrument of activity is hazy. In any case, super
high oxygen levels may have a few antiviral impacts: expanding the creation of viricidal free oxygen
extremists, upregulating hypoxic inducible factor (HIF), which thus invigorates the creation of antiviral
peptides, for example, defensins and cathelicidins, and decreasing proinflammatory cytokines, for example,
IL-6 liable for cytokine storm.’
The previously revealed utilization of HBOT in COVID-19 sickness came from Wuhan, China. There were
five patients who got HBOT for serious respiratory sickness: two depicted as having basic infection and three
with extreme illness. The essential rules for HBOT was looming intubation, i.e., expanded oxygen necessities
with falling immersion and serious tachypnoea. The fast goal of tachypnoea and amendment of hypoxia was
seen in each of the five patients. No difficulties identified with the HBOT were accounted for. As the illness
spread to the US, doctors considered utilizing HBOT as a component of the treatment routine for COVID-19
sickness. There are no contraindications to the utilization of HBOT in patients with viral pneumonia or SARS.
The lone supreme contraindication to HBOT is an untreated pneumothorax.® The point of this research is to
assess current studies on the antiviral movement of ozone treatment and hyperbaric oxygen treatment in
patients with COVID-19 and its conceivable helpful pertinence in clinical practice.

METHODS

This study uses the literature review method using electronic database in the form of Pubmed, SCOPUS,
Science Direct, Open Access Library (OALIB), Research gate and Google Scholar with restrictions on the
keywords of HBOT, Happy hypoxia and COVID-19. We started the research from the first paper in China
that reports the use of HBOT as an adjuvant therapy for 35 COVID-19 patients with encouraging result and
the recent concern about happy hypoxia causing death to COVID-19 patients without any prior respiratory
problem or comorbidities. However we only found four papers that report about the use of HBOT for COVID-
19 patient in the form of case report and two of the paper were written in Chinese language so we used other
review articles that contain these two reports. Since there is no result yet from RCTs about HBOT and COVID-
19, we explore the possibility of pathophysiology mechanism for infection and happy hypoxia that also occur
in other disease to point out the benefits of HBOT.

A literature search was performed using the PubMed, Science Direct and Scopus database. The search was
limited to articles focused on ozone therapy and hyperbaric oxygen therapy towards COVID-19 cases
published from January 2020 to April 2021. Search terms included “ozone” and “coronavirus”. The MeSH
terms were “ozone” [All Fields] AND “coronavirus” [All Fields]. Articles were selected and narratively
reviewed. All authors reviewed the title of the articles found by the initial search. Titles suggestive of ozone
therapy in viral diseases were selected for abstract review. Articles not focused on the medical application of
ozone (i.e. ambient and air pollution, sanitization, disinfection and sterilization of surfaces and water) and
articles focused on ozone therapy uses other than pulmonary diseases or viral diseases were excluded.

We avoided contemplates that zeroed in on explicit examples (e.g., clinical experts or patients), and survey
articles. Articles chose for recovery were evaluated by three analysts for methodological legitimacy before
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they were remembered for the audit. Any differences that emerge between commentators are settled through
conversation, or by additional conversation among reviewers.

RESULTS

Figure 1 shows a flow chart of the literature search strategy and study selection process. Initially, 105 potential
records were identified, 53 of which were taken from PubMed, 70 taken from ScienceDirect and 13 from the
British Medical Journal (BMJ). The titles of the remaining 35 articles were read and 14 of them were excluded
for not meeting the inclusion criteria. Furthermore, abstracts of the remaining 21 articles were read and 7
articles were removed because it was not a cross-sectional study, did not analyze depression prevalence and
because it was not a community-based study. After reading these 21 articles in full, we finally included 14 in
our systematic review.

Prisma Diagram Flowchart

Search criteria:
Publications January 2020 to April 2021,
English language
Keywords: "Ozone therapy”, “Hyperbaric
oxygen” and “COVID-19”.

Identification

‘ i X

Identified articles on Identified article on Identified articles on
Pubmed Science Direct BMJ
(n=53) (n=70) (n=13)

v

Screening

Avrticles screened

(n = 35)

\ 4

Excluded articles
(n=14)

|

Complete article
assessing its eligibility
(n=21)

Eligibility

> Full article excluded
(n=7)

l

v

Articles involved in
quantitative synthesis
(n=14)

Inclusion

Figure 1. The PRISMA flowchart in identifying the literature included

OZONE THERAPY

A. SIGNIFICANT USE

Ozone is triatomic oxygen (03). It is the most impressive oxidant found in nature and is created by lightning
and sun powered bright radiation. The pharmacological properties of ozone are ascribed to its atomic
construction. It responds with natural mixtures containing twofold bonds (for example polyunsaturated
unsaturated fats), and it adds the three oxygen molecules to the unsaturated security, framing ozonide. In
blood, ozonide are promptly changed into stable hydroperoxides, which can deliver oxygen when the pH
increments as it happens in degenerative cycles as well as ischemic conditions. Ozone is a particle that could
perform antiviral activity by meddling with the infection replication stage; this component is connected to the
capacity of ozone to oxidize cysteine buildups through the development of disulphide spans present in the
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designs of the actual infection in high amounts. COVIDS, including SARS-CoV-2, are wealthy in cysteine,
and these deposits should be flawless for viral action.® Ozone's activity comprises of oxidation and inactivation
of the particular viral receptors utilized for the making of the bond construction of the cell layer, in this way
hindering the level of its first stage: cell entrance. ACE2 receptors' movement can be controlled and impeded
through the control of Nrf2, a significant atomic message transductor. Ozone acts straightforwardly on Nrf2,
and it very well may be a significant physiological system to impede endogenous COVID-19 replication by
forestalling contact with SARS-CoV-2 receptors.?
Additionally, the actuation of Nrf2 prompts a decrease of iron over-burden and the ensuing oxidative pressure
instigated by raised ferritin; along these lines, this ozone movement shields from apoptosis initiated by
oxidative pressure. NLRP3 inflammasome, a cytosolic complex liable for the creation of IL-1p and IL-18,
assumes an essential part toward the start of and during irritation in different sicknesses, including viral
diseases, for example, COVID-19. Ozone shows its calming action through the adjustment of the NLRP3
inflammasome. In this manner, it could shield from intense coronary disorder and ischemia reperfusion harm
that happens in the lungs of patients influenced by COVID-19, lessening NLRP3-intervened aggravation,
improving the cell reinforcement action of Nrf2 and hindering apoptosis.!
Ozone animates both the humoral and cell resistant frameworks through the enactment of pathways connected
to the transcriptional factors atomic factor of actuated T-cells and initiated protein 1, which, thus, incite the
record of qualities connected to cytokines. Consequently, there is an expansion in the creation of gamma-
interferon, interleukin-2 and alpha-tumor rot factor. Ozone additionally decreases aggravation measures
through the sub-atomic pathways including a significant organization of record factors just as having cancer
prevention agent action; it follows up on proteasome and irritation course by hindering atomic factor NFkB.!2

B. OZONE THERAPY TOWARDS COVID-19

Three articles were found to help the antiviral action of ozone: one is an in vitro study which showed that
ozone can inactivate herpes simplex infection type 1 (HSV-1) and two articles portraying clinical
investigations to consider antiviral movement in contrast to hepatitis C infection (HCV). The point of the in
vitro study was to consider the antiviral movement of ozone in contrast to the herpes infection and its
conceivable cytotoxic impact on refined Madin-Darby ox-like kidney (MDBK) cells. Examinations were acted
in a laminar stream chamber, and ozone was produced by a business air purifier. Antiviral action was estimated
by giggling aliquots of HSV-1 and ox-like herpes infection type 1 (BoHV-1) uncovered for 1, 2 and 3 h to
ozone. Viral examples hatched without ozone were likewise laughed as a control. A reformist and huge
decrease in HSV-1 laugh was seen after 1, 2 and 3 h (68.4 %, 82.2 % and 90.0 %, individually). For BoHV-
1, albeit no popular restraint could be distinguished after a 1 h openness, a 3 h openness hindered viral
suitability more than 99 %.

The conceivable cytotoxic impact was assessed by uncovering the MDBK cells to ozone for 3 h and testing
cell suitability following and subsequent to refined for 24 h. Control cells were saved for a similar period
without ozone. In this measure, the reasonability of control cells was viewed as 100 %, and the centralization
of ozone that diminished cell feasibility by more than 80 % was viewed as cytotoxic. The feasibility of MDBK
cells presented to ozone for 3 h and further refined for 24 h was 94.8 % and 122.8 %, individually, in contrast
with the control esteem. Subsequently, cell reasonability was higher than 80 %, and there was no huge contrast
between the control and ozonated cells in the two conditions.**

The point of the first in vivo study was to assess the part of ozone treatment in diminishing HCV ribonucleic
corrosive (RNA) burden and its impact on liver catalysts among patients with constant hepatitis C. For this
investigation, an imminent case-control configuration was utilized. 52 patients were selected and isolated into
two gatherings: the ozone bunch with 40 patients who got major autohemotherapy, minor autohemotherapy
and rectal ozone insufflation and the benchmark group with 12 patients who got silymarin or potentially
multivitamins. Every one of the 40 patients of the ozone bunch were treated with ozone for 30 meetings, and
18 of them had 30 extra meetings. The patients in the benchmark group were treated with regular treatment
for a very long time. All patients were exposed to finish blood check and liver capacity tests month to month,
guantitative polymerase chain response (QPCR) for HCV RNA prior to beginning and following 10 and 20
weeks of treatment. Following 30 meetings of ozone treatment, there were huge upgrades in the vast majority
of the introducing indications of the patients in the ozone bunch contrasted and the regular gathering. Liver
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chemical (ALT and AST) levels standardized in 57.5 % and 60 %, individually, of the patients in the ozone
bunch, contrasted and 16.7 % and 8% in the benchmark group. PCR for HCV RNA was negative among 25
% and 44.4 % of the patients after 30 and 60 meetings of ozone treatment contrasted and 8% in the regular
gathering.151°
Another examination were performed to assess the viability and security of ozone treatment in hepatitis C
genotype 4 contaminations. Examinations including liver capacity tests and gPCR for HCV were done
previously and at 8 and 24 weeks in the wake of beginning ozone treatment. General wellbeing and day by
day exercises were additionally recorded. The principal study included 60 patients (45 males and 15 females
matured somewhere in the range of 34 and 65 years) who got ozone treatment with MAH three times each
week for about two months, trailed by double seven days for about four months. It was tracked down that after
about two months of ozone treatment, the viral burden diminished in 91.67 % of the cases, and protein levels
were back to typical in 20 % of the cases. Following 24 weeks, there was a further reduction in viral burden,
arriving at 95 % of the cases. The negative PCR cases expanded from 20 % following two months of treatment
to 36.67 % following 24 weeks.'’
The subsequent examination included 50 patients (44 males and 6 females matured somewhere in the range
of 23 and 58 years) who got ozone treatment with MAH three times each week for 12 weeks, trailed by double
seven days for 12 weeks. General conditions improved in 94 % of the cases, and there was a viral burden
decline in 63.85 % of the cases following two months and in 71.84 % following 24 weeks. The negative PCR
cases for the HCV infection expanded from 24 % following two months of treatment to 36 % following 24
weeks. Following two months, catalyst levels were back to ordinary in 28 % of the cases.'®

C. FURTHER IMPACT OF OZONE THERAPY

There are no reports of ozone hypersensitive responses. Ozone is disturbing and poisonous during inward
breath on the grounds that in people, the extraordinary field of the alveolar surface is secured simply by an
inadequate volume of covering liquid, which has little cancer prevention agent content and can't extinguish
the solid oxidant action of ozone. Plasma and platelets have a noteworthy amount of commonly participating
cell reinforcements, so if restorative portions are utilized, ozone will be protected through this course of
organization. DIV organization conveys a danger of chest snugness and hack, and it can cause vein sclerosis.
To abstain from hacking, organization of low-stream oxygen by nasal canula evades lung responses for all
intents and purposes altogether. Ozone disintegrates immediately in the blood after organization, with
practically no danger of lethal embolisms from ozone entering the venous framework, in spite of that air
embolus after venipuncture were accounted for in writing. Ozone treatment is contraindicated in pregnant
ladies and in patients with uncontrolled hypothyroidism, while MAH isn't suggested in patients with glucose
6-phosphate dehydrogenase inadequacy.®?

HYPERBARIC OXYGEN THERAPY

A. MECHANISM OF WORK

As the barometrical pressing factor and propelled centralization of oxygen increment, the alveolar fractional
pressing factor increments proportionately. For treating hypoxia because of any reason, the enlivened oxygen
fixation can be expanded utilizing different oxygen conveyance gadgets, along these lines expanding alveolar
incomplete pressing factor of oxygen. The supplemental oxygen can be conveyed at typical barometrical
pressing factor or at expanded pressing factor called hyperbaric oxygen treatment (HBOT). Nasal cannula,
facemask and facemask with supply sack convey a differing propelled oxygen focus, and consequently are
delegated variable execution gadgets. Venturi gadgets can convey fixed convergence of enlivened oxygen
over changing stream rates and henceforth are called as fixed execution gadgets. Accomplishing 100%
enlivened oxygen focus is preposterous with these gadgets and furthermore, they don't give respiratory help.
The utilization of consistent positive aviation route pressure through well-fitting cover or cap can deliver
100% roused oxygen fixation and can help breath.?

Noninvasive and obtrusive mechanical ventilation give both oxygen conveyance and respiratory help. These
frameworks of oxygen conveyance work at typical barometrical pressing factor and oxygen conveyance is
restricted by the roused oxygen fixation, halfway pressing factor of oxygen, level of lung pathology and
hemoglobin focus. The inborn impediment of these oxygen conveyance frameworks is their failure to
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additional expansion the oxygen substance of blood once hemoglobin is maximally soaked with oxygen.
Moving 100% oxygen adrift level has negligible impact on the broke up oxygen content in plasma, though a
lot higher qualities are accomplished with HBOT. Mc Mohan et al. shown that the broke down oxygen
substance of blood vessel blood at 1ATA (760 mmHg) with a subject space to breathe air, was 0.3 ml/dl. At
the point when 100% oxygen at3ATA (2280 mmHg) was applied, at a similar blood vessel hemoglobin
concertation and dissemination proportion, the broke down blood vessel oxygen content expanded to 4.6 ml/dl.
This expansion is right around multiple times of that accomplished at 1ATA. In this way for an increment of
each 1ATA, the oxygen disintegrated in plasma increments to about 1.8 ml/dl. Likewise Gill et al. expressed
that when space to breathe air, tissue oxygen strain was around 55 mmHg, which expanded to 500 mmHg
(around ten times increment) on breathing 100% oxygen at 3ATA. Accordingly HBOT expands alveolar
halfway pressing factor of oxygen and in this way the oxygen conveyance when ordinary strategies for oxygen
conveyance fizzled. Contrasted with mechanical ventilation, HBOT is noninvasive in nature and makes
insignificant uneasiness the patient. HBOT likewise improved oxygenation in patients with pneumonia when
customary treatments fizzled. Moreover, HBOT decreases fiery reaction in goal pneumonitis.??
The hyperbaric hyperoxia prompted vasoconstriction prompts expanded foundational vascular opposition
(SVR). Through the baroreceptor reflex, the expanded SVR lessens the pulse and diminishes the
cardiovascular yield. The vasoconstriction makes moving of liquid from fringe the middle, consequently
causing volume over-burden of the heart, encouraging congestive cardiovascular breakdown in patients with
helpless save. Pneumonic vascular opposition (PVR) diminishes because of aspiratory vasodilation during
HBOT treatment.?
Hypoxemia can additionally demolish the lung injury by delivering proinflammatory cytokines from the
hypoxic cells. HBOT-related expansion in tissue oxygenation enhances this impact of hypoxia. It additionally
decreases the declaration of attachment particles (ICAM-1, BETA 2 INTEGRIN) on cells, consequently
forestalling the enactment of incendiary cells. Multi-organ brokenness (MODS) because of any reason is
related with overexpression of cost like receptors (TLR), TLR2 and TLR4. These receptors tie to
lipopolysaccharides (LPS) and intercede further provocative reaction. Early inception of HBOT can moderate
this aggravation by lessening the statement of TLR2 and TLR4. The decreased irritation brings about
diminished tissue edema and improved tissue oxygenation. HBOT incited oxidative pressure causes creation
of responsive oxygen species (ROS). The ROS have antimicrobial property by straightforwardly following up
on DNA, RNA or lipid atoms.?*

B. HBOT TOWARDS COVID-19

Novel Covid accesses body cells through ACE receptors including B lymphocytes. Through the interaction of
record and interpretation, the host cell is adjusted to deliver underlying and non-primary proteins ORF3 and
ORF10 of the novel Covid. The discharged viral non-underlying proteins, for example, ORF3 and ORF10
assault the beta chain of hemoglobin and delivery porphyrin particle. This makes hemoglobin wasteful in
oxygen restricting accordingly lessening its oxygen conveying limit.?

The oxygen is conveyed in the blood generally as bound to hemoglobin while a limited quantity is
disintegrated in plasma adrift level. The oxygen substance of blood vessel blood is determined as follows;
CaO= (Hemoglobin (g/dl) x 1.38 ml Ox % oxygen focus) + (0.003 x PaO) (CaO= oxygen content in blood
vessel blood, PaO= incomplete pressing factor of oxygen in blood vessel blood). From the above equation it
is clear that the disintegrated oxygen substance can be expanded free of hemoglobin level just by expanding
the halfway pressing factor of propelled oxygen. Henry's law expresses that the measure of oxygen
disintegrated in the blood is straightforwardly corresponding to the incomplete pressing factor of oxygen over
the blood. HBOT expands the incomplete pressing factor of oxygen in the lungs which thus builds the
disintegrated part of oxygen in plasma. Hence, the hemoglobin autonomous system of oxygen transport may
build tissue oxygen conveyance in Covid-19 patients. This wonder is additionally utilized in treating seriously
iron deficient patients (Jehovah's observer) utilizing HBOT treatment. Harch PG distributed the effective
utilization of HBOT on COVID-19 patients with serious respiratory manifestations.?®

HBOT brought about quick alleviation of hypoxia related manifestations, adjustment of hypoxemia, expanded
hunger, help from migraine and improvement in by and large prosperity. It likewise prompted improved
clinical target boundaries like blood vessel blood gas esteems, differential check, coagulation profile, liver
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capacity tests and leeway of lung pathology as confirmed by figured tomography (CT) filter imaging. By
expanding the fractional pressing factor of oxygen in alveoli, HBOT builds the measure of broke down oxygen
in the alveolar and incendiary boundary, expands dispersion rate and the dissemination distance of oxygen.
Accordingly, HBOT expands microcirculation and tissue oxygen conveyance when contrasted with other
oxygen conveyance techniques like nasal cannula, face cover, non-obtrusive ventilation, intrusive ventilation
and ECMO.?’
An examination announced a case arrangement of five COVID-19 patients with tachypnoea and desaturation
who went through HBOT treatment. This forestalled endotracheal intubation and organization of mechanical
ventilation in every one of the five patients with decline in aggravation marker (D-dimer). A normal of five
patterns of HBOT at 2ATA, each cycle over a length of an hour and a half was utilized. Among the five
patients, three got released and two patients kept up satisfactory immersion with supplemental oxygen
treatment by means of nasal cannula, at the hour of this distribution.?®
An examination announced a couple of instances of COVID-19 patients, with oxygen immersion of under
93% with supplemental oxygen treatment who went through HBOT. In these patients, blood vessel blood gas
records of oxygenation and leucocyte check improved with diminished D-dimer esteems and cholinesterase
esteems after HBOT. Processed tomography of chest uncovered that lung pathology was settling in those
patients. HBOT paid off the oxygen obligation and the mitigating property decreased further tissue injury.?
An exploration detailed starting result of a progressing case control investigation of 20 cases treated with 2
ATA of hyperbaric oxygen treatment for an hour and a half day by day and penchant coordinated with controls.
They tracked down that sub circulation peril proportion for time to death was 0.42(p-esteem = 0.24, 95% ClI
of 0.10 to 1.79) when contrasting cases treated with HBOT with inclination coordinated with controls.
Additionally, the in-clinic death rate and time to mechanical ventilation are higher in affinity coordinated with
control bunch contrasting with cases treated with HBOT.*°
Despite the fact that these investigations had a restricted example size, it invigorated the HBOT fans across
the world to investigate the chance of HBOT in treating COVID-19 patients. At present five clinical
preliminaries have been enlisted in the public clinical preliminary vault to assess HBOT utilization in COVID-
19 patients. The subtleties of these preliminaries can be found in site www.clinicaltrials.gov and looked as
hyperbaric oxygen and COVID-19.%

DISCUSSIONS

Experiencing a formerly obscure virus, provokes wellbeing experts to discover compelling treatments in a
convenient style. The momentum treatment of COVID-19 infection is restricted to strong consideration.
Notwithstanding, in more established individuals and patients with fundamental sickness, customary steady
consideration frequently comes up short, requiring mechanical ventilation. Once on the ventilator, COVID-
19 patients are hard to wean and the danger of mortality rises strongly. The quest for a strong treatment
proceeds vigorously. As a beginning, examining medications and therapy that are now FDA-affirmed and
have grounded wellbeing profiles will rush the disclosure and convenient execution of lifesaving treatments.
HBOT has many years of demonstrated security information in patients with numerous comorbidities.
Likewise, the hyperoxygenation made by breathing oxygen under tension may turn around the hypoxia
brought about by the SARS-CoV-2 infection. Joined with its mitigating and expected viricidal properties,
HBOT is an appealing possibility for concentrate in the treatment of COVID-19 illness.*?

In this little case arrangement of patients with reasonably extreme COVID-19 infection, the multispecialty
doctors at Opelousas General Health System accomplished their essential objective of staying away from
mechanical ventilation. Patients detailed the brief goal of toiled breathing after a solitary HBOT treatment.
True to form, the ascent in oxygen immersion esteems went with the improved indications. A diminishing in
oxygen necessity under a FiO2 of half took somewhere in the range of one and six HBOT meetings, with a
normal of five HBOT medicines for each persistent. The outcomes are like the case arrangement from Wuhan,
China.®

The caring utilization of HBOT was utilized in patients that couldn't hang tight for an affirmed convention.
Ensuing to this, a convention for the utilization of HBOT in patients with COVID-19 has been drafted and is
accessible on the web. Furthermore, we have made an application for use by doctors to submit data on patients
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with COVID-19 and treated with HBOT that will be hung on a library which would be utilized, when endorsed,
as a component of a further report on this issue.*
Ozone appears to have low antiviral movement by hindering viral replication and inactivating infections; it is
likewise an antiviral medication enhancer. Ozone is anything but an option in contrast to antiviral medications,
however antiviral movement is diminished with the mix of ozone treatment and antiviral medication treatment.
Consolidated ozone treatment and antiviral medications exhibited a decrease in irritation and lung harm,
assisting with expanding host resistance against disease. It can enact the cell and humoral safe frameworks,
and it can decrease provocative/apoptotic measures. A few information portray the job of ozone in treating
hypoxia by improving oxygen immersion and expanding oxygen supply. The viability of ozone treatment is
appeared in the beginning phase of viral sicknesses before intrusive ventilation is vital; it is fruitless when
utilized in instances of genuine or basic conditions. DIV is the simpler course of organization, and its
utilization has been conjectured in the treatment of a few aspiratory infections. This course of organization
requires insignificant clinical waste and exceptionally reasonable (it just requires a butterfly needle once an
ozone generator is obtained). EBOO brings about fast improvement, however it is costly and should be
performed by professionals who spend significant time in extravascular blood course. For the treatment of
pneumonic sicknesses, MAH is favored in light of the fact that it doesn't create unfavorable lung responses.
A particular gadget is important to make ozone by clinical oxygen when MAH is applied. Ozone treatment is
extremely cheap and safe, and opposition isn't grown, so it might securely misuse the basic weakness in
numerous infections, including SARS-CoV-2.%
In the current investigation, Ozone was looked at for its wellbeing and clinical adequacy alongside standard
treatment in COVID 19 patients. The outcomes are promising as it has shown improvement in different factors
tried contrasted with the ST bunch. In COVID-19 however there is multi-organ association, respiratory
framework is the most influenced in which dyspnea is the most transcendent indication. In spite of the fact
that genuinely not-huge OZ bunch showed expansion in SpO2 levels during the examination time frame
contrasted with benchmark, which may be the justification decreased windedness that has diminished the
patients hazard profile and connotes great guess about the sickness.*®
Participant who receives OZ didn't show any prerequisite of supplemental oxygen, ICU confirmation and
mechanical ventilation though standard gathering exhibited 10% subjects requiring mechanical ventilation,
ICU affirmation and two of which prompted two fatalities. The outcomes on mortality and need for cutting
edge care in the two gatherings in our investigation were similarly better compared to the primer report
distributed on Ozone security among COVID-19 patients. This demonstrates the need to coordinate Ozone
treatment in to the current consideration. Incorporating Ozone treatment in COVID-19 consideration lessens
the mortality as well as will be extremely vital to speed up recuperation of COVID 19 patients introducing
gentle to direct seriousness to getting into the high level COVID-19 phases.®
There is solid connection between indication relapses and seriousness of COVID 19. Our outcomes that
subjects in OZ bunch were eased of hack, shortness of breath more adequately than ST bunch that can check
the seriousness of COVID-19. One of the solid connection to keep away from terrible forecast in COVID 19,
is to apply quicker decrease in viral titer. Antiviral action can diminish aspiratory penetrates and pneumonic
tissue harm. There were 77% subjects from Ozone treated gathering showed negative RT-PCR on day 5 and
all 100% got negative RT-PCR on day 10. This obviously announces benefit of quicker annihilation of
infection from body which could be ascribed to the antiviral capability of Ozone treatment. In the current
investigation that contrasted ST bunch with OZ bunch, we see a more prominent greatness of decrease in mean
NEWS score in OZ bunch, demonstrating lesser danger profiling, giving patients a reasonable opportunity to
aster clinical recuperation. Notwithstanding the decrease in NEWS score, OZ bunch has shown huge decrease
in all indications related with COVID-19.%
Ozone treated gathering in the end required decreased clinic stay (Mean span: ST Group 9 days; OZ bunch 8
days) when contrasted with standard, however the change was inconsequential. There was no ICU
confirmation, supplemental oxygen and mechanical ventilation prerequisite in ozone treated gathering. In this
way the Ozone treated gathering has brought the medical services necessity of above said boundaries to
nothing. Patients exposed to Ozone Therapy showed 100% resistance toward the finish of the investigation.*
No huge post treatment change in any of the biochemical examinations was seen in both the gatherings like
liver, kidney, and lipid profiles. This signifies security of Ozone in administration of COVID 19 on extra
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aspiratory organs too. There was no anomaly in beat rate; circulatory strain was seen after treatment of Ozone
and standard of care, recommending wellbeing of Ozone. This viability of ozone in COVID 19 might be
ascribed to its cytokine regulation, immediate or roundabout oxidation of infections and by animating cell and
humoral reactions. The consequences of our investigation empowers the utilization of Ozone as an adjuvant
in gentle to direct patients of COVID 19. The current examination affirms security and viability of the ozone
treatment in COVID 19 patients. Notwithstanding, enormous scope multi-driven investigation with bigger
example size is justified.*

CONCLUSION

All in all, this investigation upholds further examination into the viability of HBOT in the treatment of
suggestive COVID-19 infection. Coronavirus has become a genuine danger to humankind in spite of the
presently accessible progressed clinical consideration. HBOT is by all accounts a promising steady treatment
with irrelevant results in treating COVID-19 patients. It has the extra benefit of less popular aerosolization
contrasted with other customary ventilatory systems utilized in improving oxygenation. Foundational ozone
treatment has a few constructive outcomes, like control of aggravation, incitement of resistance, low antiviral
movement and assurance from intense coronary conditions and ischemia reperfusion harm. This treatment
could be another technique for insusceptible treatment, so its utilization in blend with other antiviral
medications in COVID-19-positive patients might be supported, useful and synergic. Ozone treatment
conveys no known unfavorable or poisonous impacts when performed appropriately. Our examination
recommends that Ozone treatment is protected and viable to be utilized in COVID-19 patients who are in
gentle or moderate phase of the disease. Governments and strategy producers ought to consider remembering
Ozone treatment for the current degree of care which might actually diminish the prerequisite of cutting edge
treatment offices and decrease dreariness and death rate.
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