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Hyperbaric oxygenation as a potential instrument for resuscitation and 
therapy of COVID-19 patients with cardio-respiratory dysfunction 
 
The novel coronavirus disease 2019 (COVID-19) has grown to become a global public health 
emergency. Currently, no specific drugs or vaccines are available to cure the patients with 
COVID-19 infection. Hence, there is a large unmet need for a safe and effective treatment for 
COVID-19 infected patients, especially the severe cases. There are emerging several 
promising directions for therapy development. 
 
Thus, good initial results were shown by the use of stem cells, in particular the intravenous 
transplantation of mesenchymal stem cells (MSCs) into severe COVID-19 patients [1]. The 
main cause of life-threatening conditions, disability and death in COVID-19 patients may 
derive from an excessive inflammatory response to the virus, leading to the major 
complications of cytokine storm in the lung, disrupting the balance of cytokines, followed by 
edema, dysfunction of the air exchange, acute respiratory distress syndrome (ARDS), acute 
cardiac injury and secondary infections, which may lead to death.  Treatments, like MSCs 
could inhibit the over-activation of the immune system and promote endogenous repair by 
improving the microenvironment, thus they could represent a safe and effective treatment for 
patients with COVID-19 pneumonia, especially for the patients in critically severe conditions. 
 
Yet, there may be additional or complementary methods to potentially fight excessive 
inflammation and the resulting cardio-respiratory problems, such as ARDS.  
 
One of the potential therapeutic approaches is Hyperbaric Oxygenation Therapy (HBOT). 

HBOT or high pressure oxygen delivery has been gaining an increasing recognition as a 
versatile therapeutic approach, including diverse severe and critical conditions [2]. 
The HBOT general protective effect on the organism may be due to its improving energy 
metabolism. In many ICU cases, with a multiple range of severe indications, HBO treatment 
improved the survival and prevented multiple-organ failure, including preventing damage of 
the lungs. HBOT demonstrated protective, even life-saving effects against the most severe 
cardio-respiratory complications, including Acute Respiratory Distress Syndrome (ARDS), 
leading to a normalization of the gas exchange in the lungs and pumping function of the heart, 
thus preventing lethality in the patients [2]. 
 
The cardio-respiratory complications are the main cause of suffering and death also in severe 
COVID-19 patients. Hence the application of HBOT may be suggested as an investigational 
treatment for these patients. 
 
In COVID-19, the life-threatening complications are mostly due to an excessive 
inflammatory response. The HBTO mechanism of action may become beneficial for such 
patients, since HBOT has been commonly reported to produce anti-inflammatory effects, 
which have been implicated as one of its major therapeutic mechanisms, for both age-related 
chronic and acute conditions. The protective physiological function of HBOT may further 
involve improvement of myocardial contraction, endogenous production of lung surfactants 
and corticosteroids, and anti-microbial effects. 
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In certain acute cases, regular ventilation may be insufficient to supply enough oxygen for 
the vital function of severely ill patients. The inclusion of high pressure oxygen delivery by 
HBOT may facilitate a more rapid recovery of vital functions and save the patients. So far 
hyperbaric oxygenation remains one of the most effective clinical means of oxygen delivery 
to deep vital tissues, hence promising for the treatment of severe consequences of the cardio-
respiratory impairment generally, and in severe or critical COVID-19 patients in particular.  
 
To the best of our knowledge an application of HBOT against COVID-19 has not yet been 
practically attempted. We suggest investigating this possibility, utilizing the best existing 
HBOT expertise, to maximize potential benefits while preventing adverse side effects.  
 
It must be noted that the question about the efficacy of using HBOT against acute severe 
impairments of vital thoracic organs (such as ARDS and others) is still debated [2]. 
Apparently, a necessary condition to achieve effective therapy should be proper HBO dosing, 
which necessitates acquiring data on dose effects in each pathological state, with close multi-
parametric real-time monitoring, while maintaining strict safety conditions, to minimize 
infection and prevent over-stimulation and oxygen toxicity. Therapeutic regimens need to be 
adjusted to age-specific responses in the elderly and multi-morbid patients as compared to 
the younger patients, whose therapeutic regimens and benefits may be different. Further 
regimen distinctions should be made for HBOT under acute conditions (emergency HBOT) 
vs. chronic conditions (maintenance HBOT) vs. preclinical conditions (preventive HBOT). 
The regimens, dosages, toxicities and risk factors under the different conditions will require 
investigation during the trial application.  
 
Yet, we believe, that following the differential proof of concept investigation, hyperbaric 
oxygen therapy may become a life-saving resuscitation measure for COVID-19 patients, who 
have urgent oxygen requirements and high inflammatory response.  
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