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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Long COVID is a common occurrence after an infection with
COVID-19. Most

frequent symptoms are fatigue, shortness of breath, and
cognitive dysfunction. Options for treatment are limited, mainly
symptomatic. There is a solid theoretical background for the
successful treatment with Hyperbaric Oxygen Therapy (HBOT)
of the pathophysiological changes caused by the COVID-19
infection and their reversal.

Case presentation: The data presented was collected from the
test results of total of 63 male and female patients, treated from
15" January 2021 to 19" April 2022, aged 22 to 74 years old, all
of them presenting with symptoms of Long COVID. A standard
2.4 ATA HBOT treatment table for approved elective HBOT
indications was used for the treatment of Long COVID patients,
with a course duration of 10 or 15 sessions. The key concept
is that HBOT works on a cellular level, specifically affecting
the oxidative phosphorylation and energy metabolism in the
mitochondria.

Results: Hyperbaric Oxygen Therapy delivered positive results
in all observed Long COVID related symptoms, particularly
those associated with the nervous system, cognitive function,
psychological well-being, and physical fatigue. Approximately
90% of all patients improved compared to their initial state,
in most cases significantly. No adverse effects were reported.
Feedback received three months after treatment demonstrated
that the benefits were persistent.

Key words. Long COVID, HBOT, HBO2, Post COVID
Fatigue, cognitive dysfunction, hyperbaric oxygen therapy.

Introduction.

Severe acute respiratory syndrome corona virus two (SARS-
CoV-2) is a virus member of the Coronavirus family. It is
known to be responsible for the development of a variety of
symptoms, ranging from mild respiratory disease to pneumonia,
respiratory failure, and death. Some of the damage persists for
a prolonged period - weeks and months after testing positive
for COVID-19. This is described as Long COVID [1-16]. The
long-term effects can be present in all body systems, with the
cardiovascular, respiratory, and neurological systems affected
the most. There are prominent psychological effects as well [8].

The World Health Organisation defines Long COVID as the
continuation or development of new symptoms 3 months after
the initial SARS-CoV-2 infection, with these symptoms lasting
for at least 2 months with no other explanation. While common
symptoms of Long COVID can include fatigue, shortness of
breath, and cognitive dysfunction, over 200 different symptoms
have been reported that have an impact on everyday functioning
[16]. These symptoms may be with a new onset, following
initial recovery from an acute COVID-19 episode, or they can
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persist since the beginning of the initial infection. They may
also fluctuate or relapse with time.

Long COVID has a tremendous impact on the life of the patients
who suffer from it. There are no officially approved effective
treatments for this condition at present. Most treatments are
at best only symptomatic. There has been significant interest
in using HBOT for the treatment of Long Covid and several
randomised clinical trials have taken place. HBOT has gained
popularity, and it has been successfully used in Europe and
across the world as an alternative treatment for Long COVID.

What is Hyperbaric Oxygen Therapy?

Hyperbaric Oxygen Therapy (HBOT) is defined as an
intervention in which an

individual breathes medical grade oxygen (>99% purity)
intermittently, while inside a hard sided hyperbaric chamber
that is pressurised. The pressure used must be not less than 2.0
ATA for the treatment to be considered Hyperbaric Oxygen
Therapy. This treatment can be administered in either mono or
multi-place chambers. The mono chamber can accommodate
usually only a single patient. The whole chamber is filled
with 100% Oxygen, which the patient breathes directly from
the surrounding atmosphere. Depending on its size, the multi-
place chamber can accommodate more 3 than one patient and a
supervisor. 100% medical grade oxygen is administered either
via a mask or a hood, typically for a duration of 90-120 min
[14].

HBOT is approved for treatment of fourteen indications for
both elective (e.g., soft tissue radiation injury complications,
non-healing wounds) and emergency indications (e.g.,
decompression illness, arterial gas embolism, carbon
monoxide poisoning). There are other conditions that are under
investigation as well. HBOT is considered extremely safe,
with minimal potential side effects, most of them mild and
transitional, commonly involving ear equalisation (i.e., middle
ear barotrauma), reversible myopia, claustrophobia, and self-
limiting oxygen toxicity (<1:10.000). HBOT is inexpensive,
non-invasive, low risk for the patient, and provides excellent
results.

Case presentation and treatment.

A total of 63 male and female patients, aged 22 to 74 years
old, presenting with various symptoms of Long COVID were
offered a HBOT treatment with the aim of reversing the damage
caused by the COVID-19 infection.

The treatment was provided in a multi-place (10-seater)
hyperbaric chamber. The usual number of patients for each
compression was eight or less. The whole process of screening,
control, and treatment was overseen by a hyperbaric physician.
Inside the chamber, patients were accompanied and monitored
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by a trained hyperbaric supervisor. All Long COVID patients
were treated with a standard 2:4 ATA Hyperbaric Oxygen
Therapy (HBOT) treatment protocol, normally used for
treatment of elective patients with one of the approved HBO2
therapy indications. (Figure 1: HBOT Treatment table for Long
COVID).

Treatment Table
Time [min]

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 %0 95 100 105

Depth [m]

EHBO2 Air

Figure 1. HBOT Treatment table for Long COVID.

The treatment was administered in a short, ten and fifteen
sessions course. 21 patients received 10 HBOT sessions and
42 patients received 15 HBOT sessions. The sessions were
administered daily, five times a week, Monday to Friday, over
a two or three-week period. The number of sessions was chosen
with an obvious correlation with the severity and duration of
Long COVID symptoms, presence of co-morbidities, etc. In each
session patients were breathing 100% medical grade oxygen,
administered via masks for 90 minutes with two 5 minutes air
breaks. The treatment progress was monitored with standardised
tests, aiming to cover a vast array of symptoms, from the purely
physical to the psychological. Below are presented the results
from "NeuroTrax", a computerised cognitive test, "Chalder
Fatigue scale", measuring physical and psychological fatigue,
and RAND SF-36, measuring quality of life, both based on self-
rating assessment.

Assessment method and Results.

NeuroTrax-Computerised cognitive test:

The test assesses brain wellness across an array of cognitive
domains, including memory, executive function, visual spatial
perception, verbal function, attention, information processing
speed, and motor skills [3].

This test is particularly useful when it comes down to
measuring cognitive dysfunction in Long COVID, where
attention, information processing speed, memory and executive
function seem to be the parameters affected the most.

The test is user friendly and requires little orientation and
computer proficiency.

Patients perform different tasks. The test takes 45 to 60 minutes
to complete, depending on the patient’s age and cognitive
ability. A battery of tests maps out patient’s capabilities across
seven categories — Memory, Executive Function, Attention,
Information Processing Speed, Visual Spatial, Verbal Function,
and Motor SkillsS. The test is performed at the beginning and
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at the end of treatment course. The number of patients whose
results indicate improvement after HBOT is 86% in the 10
sessions group and even higher, 95% in the 15 sessions group.
Figure 2 gives a further look into the results of those whose
treatment was successful. The dotted line represents the score
in the initial (pre-treatment) assessment, and the solid line - the
scores from the final assessment. The score range is min 70 to
max 130 points. Increasing score indicates improvement. The
results demonstrate improvement across all categories. (Figure 2:
NeuroTrax test average scores — First and last day of treatment).

Cognitive Test Results

10 Sessions Group
‘Glokal Cognitive score

15 Sessions Group
Global Cognitive score

Motior skills mary Mator skiils

R

Visual Spaial Artention Visisal Spalia’ Attention

Information processing speed

Infarmation processing speed

Figure 2. NeuroTrax test average scores - first and last day of treatment.

The Chalder Fatigue Scale questionnaire.

This test, as suggested by its name, assesses fatigue, a
prominent problem in Long COVID patients. Chalder Fatigue
Scale (CFQ) is widely used and trusted method of assessing
fatigue, both physical and psychological.

The test comprises of eleven questions with an overall score
ranging from 0 to 33 points, when using "Likert" style. The
higher the number, the worse the health status of the individual.
Decreasing scores indicate improvement. A difference of less
than four points, while using "Likert" style scoring, is not
considered important, and only patients who scored greater than
that are considered to have achieved improvement.

The percentage of patients who have felt benefit from the
treatment ("the success rate") is significant: 95% for the ten
sessions group, and 78% for the fifteen sessions group. There is
also a well pronounced difference between the first and last day
of treatment, with an average score of 26 - 27 on the first day,
decreasing to 7 to 10 points on the last day. As a comparison, in a
study involving 361 Fatigue sufferers and 1615 individuals from
the community, the mean Likert score among Fatigue sufferers
was 24.4; for the community sample, the score was 14.2 [1].
The two Long Covid patients’ groups results indicate significant
improvement. (Figure 3: Chalder Fatigue Scale. Results).

RAND SF-36 questionnaire.

This questionnaire is a self-reported assessment of health,
often used to measure a

person’s Quality of Life (QOL). It comprises of 36 questions
that cover eight health domains:

1) Physical functioning

2) Limitations in physical activities because of health problems

3) Limitations in usual role activities because of physical
health problems



4) Vitality (energy and fatigue)

5) General mental health (psychological distress and well-
being)

6) Limitations in social activities because of physical or
emotional problems

7) Bodily pain

8) General health perceptions

All questions are evaluated on a scale from 0 to 100, with 100
representing the highest level of functioning possible. Aggregate
scores are compiled as a percentage of the total points. The
scores from those questions that address each specific area of
functional health status are then averaged together, for a final
score within each of the eight measured parameters [7].

The average scores presented on Figure 4 and Figure 5 below,
first day against the last day of treatment, show significant
improvement (across all categories for both groups. The
percentage of patients who demonstrated improvement across
all categories was 96% for the 10 procedures group and 90% for
the 15 procedures group.

Patient’s feedback

We have sent feedback form - EQ-5D-3L to all treated patients.
They have been asked to provide feedback using a numerical
scale (1 to 100) at three points in time: before the treatment, at
the end of treatment, and at present time (three months and more
after completion of treatment). To help people report the state of
their health, a scale (rather like a thermometer) has been drawn,
on which the best state of health was marked with 100 and the
worst state of health was marked with 0. Patients were asked to
indicate on the scale how good or bad their health was before
the treatment began (Pre), when they finished treatment (Post),
and right now (Now). We have received correctly completed
feedback forms from 20 patients. The general trend shows
retaining higher scores months after they have completed the
treatment, compared to their pre-treatment score.

Out of these 20, 18 have reported that they are experiencing
positive results from the treatment. Only one did not see
any benefit from the treatment; one had seen good results
immediately after HBOT, but months later relapsed to their
initial state. From the 18 patients who had improved, 13
experienced slight regression three months after HBOT therapy,
but reported that they still feel significantly better compared
to their pre-treatment state. Two reported that they have kept
the same high level of wellness, achieved after the treatment;
another three reported that they have continued to improve
even after the treatment course was completed. In most cases,
the improvement was significant. (Figure 6: Patient feedback.
Average score of all feedback received).

Discussion.

Why HBOT works for Long COVID. Pathophysiology of
Long COVID and the place of the Hyperbaric Oxygen Therapy.

The pathophysiology of Long COVID is likely multifactorial
but there are several potential mechanisms through which
HBOT works in these patients. The primary one is reduction
of hypoxemia, subsequent tissue hypoxia, and resulting
inflammation and neuro inflammation. The argument is that
HBOT works on a cellular level, specifically affecting the
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oxidative phosphorylation and energy metabolism in the
mitochondria. A strong supporting point for this is that there
has been no success in identifying abnormal laboratory test
results or a particular body structure that can be responsible for
the symptoms of Long COVID. Generally, most investigations,
blood work, and various imaging modalities come back within
the range of normal, which is in stark contrast with the severe
and obvious impairment that these patients report.

The potential mechanisms by which HBOT works for Long
COVID patients are discussed below.

Restoration of adequate blood and tissue oxygen levels and
reversal of hypoxemia and tissue hypoxia.

One of the most important signs of a very serious and life-
threatening COVID infection is hypoxemia, followed by
secondary tissue hypoxia.

We now know that Corona virus gains access to body cells via
the ACE receptors. Through transcription and translation, the
host cells are modified to produce structural and non-structural
proteins, ORF3 and ORF10. These secreted viral non-structural
proteins attack the beta chain of haemoglobin and release
the porphyrin molecule. This makes haemoglobin inefficient
in oxygen binding, thereby reducing its oxygen carrying
capacity, leading to hypoxemia and subsequently to tissue
hypoxia [10]. Some patients struggle to get adequate levels
of oxygen saturation in their blood, despite the administration
of additional oxygen. It is believed that due to vasodilation of
the pulmonary vasculature, blood is shunted away from the
pulmonary circulation and as a result, a ventilation perfusion
(V/Q) mismatch is created. The result is severe hypoxia that
does not respond to oxygen administration [4]. From an energy
generating perspective, hypoxia can be described as a state in
which aerobic metabolism is reduced by a fall in PO: (oxygen
pressure) within the mitochondria. This interferes with the
process of oxidative phosphorylation and the synthesis of ATP.
Hypoxia results in a complete stop of oxidative phosphorylation
and the energy generation and synthesis of ATP. Of particular
interest is Complex IV (Cytochrome Oxidase), which has O:
as an electron acceptor. This Complex IV is the same target for
carbon monoxide (CO) and cyanide (CN-), which also results
in complete block of electron transport and energy generation.
(Figure 7: Oxidative Phosphorylation Electron transport).

HBOT is a known treatment modality that is used successfully
in carbon monoxide (CO) and cyanide (CN) poisoning [6].
Cellular hypoxia may develop multiple organ failure because of
the increased oxygen demand at tissue level. HBOT allows the
delivery of oxygen at a high partial pressure, reaching tissues
rapidly at elevated concentrations, which could reverse the
hypoxic condition and preserve cellular metabolism [2]. HBOT
has been shown to preserve mitochondrial activity [12].

Effects of Hypoxia on the Central Nervous System (CNS).

A leading symptom in Long COVID is cognitive dysfunction,
otherwise known as “brain fog”. The effect of hypoxia on the
CNS therefore is of particular significance. Cerebral metabolism
also changes during hypoxia. The following changes in
neurotransmitter metabolism are particularly significant:

— Hypoxia impairs the synthesis of acetylcholine. Decrease
of acetylcholine following cerebral hypoxia correlates with
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Figure 3. Chalder Fatigue Scale results.

RAND SF-36 Results on control days
10 procedures group (N=21)
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Figure 4. RAND SF-36 Test results on 1, 5", and 10" day of treatment, 10 procedures group.

RAND SF-36 Results on control days
15 procedures group (N=42)
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impairment of memory and learning. — Reduction of brain
catecholamines. Norepinephrine, epinephrine, and dopamine are
synthesized by a combination of tyrosine and oxygen. Hypoxia
limits this biosynthesis. Similar reduction has been observed in
the synthesis of glucose-derived amino acids as well [6].

— The electrical activity of the neurons in the brain is also
remarkably sensitive to hypoxia. Disappearance of EEG
activity with hypoxia and reappearance with oxygenation is
related to the creatine phosphate/creatine quotient, pointing to
a close relationship between brain energy potentials and EEG
activity. Hypoxia is considered a causal factor in the decline
in intellectual function in the elderly [6]. HBOT has a major
role in the treatment of hypoxic states. HBO2 can facilitate
the recovery process of neurons to synthesize protein, produce
ATP, and generate action potentials.

Oxygen Debt.

Oxygen debt can be described as the minimum requirement of
oxygen necessary for the tissues to maintain aerobic metabolism,
minus the oxygen supply available. When there is not enough
supply of oxygen, progressive oxygen debt develops leading to
hypoxemia.

A characteristic feature of an infection with COVID-19
is severe arterial hypoxemia with no signs or symptoms of
respiratory distress or dyspnoea. There is a discrepancy between
the objective abnormal CT imaging findings and the clinical
signs of dyspnoea. Guan has reported dyspnoea in only 18-7%
of 1099 hospitalized COVID-19 patients despite low PaO2/
FiO2. Eighty six percent of these patients had abnormal CT
scans and 41% of these patients required supplemental oxygen
[5]. This phenomenon has been termed silent hypoxia. The
understanding of the physiology of silent hypoxia gives us a clue
of how oxygen debt can be created due to prolonged periods of
hypoxemia. The ability of HBOT to reverse oxygen debt is an
important effect that has a prominent place in the treatment of
Long COVID.

Reduction of the inflammation induced by the exaggerated
immune response to COVID.

HBO?2 is likely to attenuate production of pro inflammatory and
inflammatory cytokines and chemokines, which are generated
in response to the COVID infection [4]. There is existing
evidence that HBOT can significantly reduce the generation of
inflammatory stimuli of different kinds, and it has been clearly
demonstrated after exercise, radiation, and surgery [15].

Reduction of inflammation via mobilisation of hematopoietic
and mesenchymal stem cells.

This is another important mechanism by which HBOT has a
potential long-term effect in Long COVID patients, weeks, and
months after the treatment with HBOT is completed.

HBOT is known to increase the mobilisation of haematopoietic
stem cells and there is existing data that they can reduce
inflammation [13]. The mesenchymal stem cells have strong
anti-inflammatory and immune regulatory functions [11].

Conclusion.

The rationale for treatment of Long COVID with Hyperbaric
Oxygen Therapy is based on the premises that the problems of
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Long COVID develop on a cellular level, specifically affecting
the oxidative phosphorylation in the mitochondria. The treatment
with HBOT shows very encouraging results, in both the short
and long term. The results presented here are observational,
which does not diminish their importance. This justifies further
investigation with a properly designed, randomised, double-
blind, placebo controlled clinical trial, which will give more
credibility to this promising treatment.
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