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Abstract 

The entire human population is waiting for a revolutionary discovery regarding the current pandemic. 

There is an urgent global need to identify therapies that will prevent SARS-CoV-2 infection and improve 

patient outcomes with COVID-19. Understanding the pathophysiology is a key research priority. In 

this article, we identify the mechanism and possible effective prevention with treatment of COVID-19 

from the onset of the first symptoms to severe cases requiring ventilator assistance. We show a 

possible process that can lead to hyperimmune / systemic inflammatory response syndrome and what 

can trigger it  this discovery led us to define preventive drugs with favorable safety profiles that could 

have significant benefits by becoming widely available for COVID-19 prevention and treatment options, 

saving many people around the world.  

 SARS-CoV-2 could act as one of environmental triggers for mast cells in lungs to release the storm of 

histamine  which either directly or indirectly open the way for another triggers (cytokines, TNFα, IL-1, 

IL-6, etc), leading to inflammations and damages of many organs. Histamine by affecting the H1, H2, 

H3, H4 receptors, causes an allergic and pseudo-allergic reaction called histamine intolerance (HIT), 

considering also the relationship with the key genes.  

Stimulation of this histamine H receptors, among others leads to: bronchospasm, cough, shortness of 

breath, in-crease in platelet aggregation, decrease in saturation, tachycardia, vasodilation and 

increase in their permeability, edema, diarrhea, hypotension, characteristic severe fatigue, fever, 

headache, neurological changes, as well as multi-organ changes including hyper inflammation in the 

lungs, intestines, heart, kidneys, liver. The above symptoms of a systemic inflammatory reaction are 

also observed in the developing COVID-19 and its multi-organ complications. 

Moreover mast cells could be also activating under the influence of markedly low air temperature and 

dryness, as well as too high pressure/volume of air delivered by ventilator into the lungs of patients 

with COVID-19 - releasing again avalanche ejection of histamine from the granules, also cytokines, 

tryptase, etc. 

There is a high probability that the symptoms of SIRS and SEPSIS as well as COVID-19, could be 

histamine storm with histamine intolerance symptoms, which, in its acute form, can lead to 

anaphylactic shock. The discovery of this mechanism could improve the health of millions of people by 

strategically disseminating the simple idea of histamine intolerance, the dose of antihistamines, 

selected enzymes, genes and the improvement of the use of mechanical ventilation. 

Keywords: COVID-19, SARS-CoV-2, HIT, histamine, intolerance, antihistamines, DAO, HNMT, 

cytokines, tryptase, mast cells, SIRS, SEPSIS 
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Acronyms/Abbreviations: 

ARDS - Acute respiratory distress syndrome 

CFS - Chronic fatigue syndrome  

COVID -19 - coronavirus disease 2019 

COPD - Chronic obstructive pulmonary disease 

CRH - Corticotropin releasing factor 

DAO - Diamine Oxidase 

EAA - Extrinsic Allergic Alveolitis 

 (Hypersensitivity Pneumonitis) 

ECMO - Extra Corporeal Membrane Oxygenation 

EIB - Exercise-Induced Bronchoconstriction 

EVW - Extravascular water 

HH - Heated Humidifier  

HIT - Histamine Intolerance 

HME - Heat Moisture Exchanger 

HNMT - Histamine N-methyltransferase 

ICU - Intensive Care Unit 

SEPSIS - Specific reaction of the body to infection 

SIBO - Small intestinal bacterial overgrowth 

SIRS - Systemic inflammatory response syndrome  

VAP - Ventilator associated pneumonia 
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Introduction 

The COVID-19 pandemic, caused by the corona virus SARS-CoV-2, reached millions of the global 

population, and is associated with a high incidence of patients suffering from severe acute respiratory 

syndrome (SARS) which in turn places them at significant risk of death. The whole process starts with 

breathing difficulty or shortness of breath, with time „many of these patients require admission to an 

intensive care unit (ICU) and 80% of them require invasive mechanical ventilation” [1][2][3] and it has 

been linked to lasting damage to the lungs.  

Early reports indicated „that those patients when ventilated are at high risk of nosocomial pneumonia, 

[4] and, especially, ventilator associated pneumonia (VAP)" [5][3] With time more serious conditions 

occur in COVID-19 patients, such as systemic inflammation, organ dysfunction and failure, so similar 

to the symptoms of SIRS or closely related to SEPSIS.  

In this hypothesis we are showing that not only the cytokine storm but also histamine storm can make 

this systemic inflammation which occurs in patients also with COVID-19. 

"The biological impact of histamine follow its interaction with four types histamine receptors, H1R, H2R, 

H3R, and H4R, all of which belong to the G protein coupled receptor family” [6]. 

In response to various environmental/ physical/ allergic stimuli there is activation of a complex 

interaction between several inflammatory cells, including basophils, mast cells, lymphocytes, dendritic 

cells, neutrophils, and eosinophils” [7][8]. 

"Among these, mast cell histamine is an axial player in stimulating the development of allergic related 

inflammatory diseases by regulating the maturation and activation of leukocytes and directing their 

migration to target sites where they cause chronic inflammation. Histamine also exerts a various other 

immune regulatory functions by modulating the functions of monocytes, T cells, macrophages, 

neutrophils, eosinophils, B cells, and dendritic cells” [6] leading to the immunoparalysis effects of critical 

illness very similar to SEPSIS [9][10]. 

The hypothesis is on the subject of activation of mast cells in lungs stimulated at the beginning by the 

virus, and then by too low air temperature delivered to the lungs from the ventilator, under the influence 

of which (and / or pressure caused by too high pressure / volume of air in the lungs) mast cells are 

activated, causing them to release large amounts of histamine, leading to problems with breathing, 

increased blood clotting, inflammation and too much cytokine release. Histamine in large amounts leads 

to histamine intolerance and damages many organs: lungs, heart, kidneys, peripheral nervous system, 

and many others very similar symptoms to COVID-19 (see the pictures below and the table at: 

[11][12][13][14]).  

http://www.medicalandresearch.com/
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The severity of the COVID-19 disease and its symptoms in the respiratory system depends on the course 

of the immune response to the infection, often not the infection itself, but an excessive reaction to it 

causes the disease to progress to a severe form.  

Excessive reactivity of the immune system or its failure may lead to disease progression to a severe state, 

serious tissue damage (not only in the respiratory system), thromboembolic events, and long-term 

consequences of COVID-19 disease and prolonged complications.  

In this article we are showing that it is not only the cytokine storm but also histamine storm that can 

make this hyperimmune reaction and systemic inflammation which occurs in patients with COVID-19. 

„New Study Estimates More Than 900,000 People Have Died Of COVID-19 In U.S. We have estimated to 

date that 6.9 million people have died from COVID-19 globally already” [15]. The analysis comes from 

researchers at the University of Washington's Institute for Health Metrics and Evaluation, who looked 

at excess mortality from March 2020 through May 3, 2021 [16][17][18]. The pandemic can result in an 

increased number of deaths from other causes for a number of reasons, including weakened healthcare 

systems, their capacity, and failing to treat other diseases. 

The failure to predict the future course of the current pandemic has so far created many uncertainties 

related to the biological, epidemiological and clinical features of COVID-19, and we believe that with our 

hypothesis this can be changed.  

The author found that the symptoms of COVID-19 SIRS, SEPSIS are similar as HIT that is why she 

recommends antihistamines and enzyme DAO neutralizing histamine as help to treat above diseases. 

 

1.1 Background of discovery 

The parents of the first author at the end of January 2021 had got COVID-19, both had pneumonia and 

got to hospital. Mother of the author recovered after 3 weeks, but her Father unfortunately got worse 

and was admitted to the pulmonary hospital. After one week he was put in coma together with a muscle 

relaxant and put under a ventilator.  

The statistics showing a mortality rate of 88% of COVID-19 patients placed under ventilation in Poland 

were terrifying, and the media informed that it was partially due to too high mechanical pressure of air 

which damaged the lung alveoli. 

The author started to search why it is like this to help her Father survive during mechanical ventilation. 

She was searching and learning everything about breathing, artificial respiration, mechanical 

ventilators, etc. She has found that the first idea of a ventilator was done by Leonardo da Vinci but the 

first working ventilator was an invention of Jean-François Pilatre de Rozier, made in the early 1880s, 

http://www.medicalandresearch.com/
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the French great inventor and teacher of chemistry, and physics of gasses [19], who became first pilot 

of hot air balloons in history of humankind.  

Magdalena Filcek is also a pilot of hot air balloons and a scientist, inventor, she started to analyze how 

to lower the mechanical pressure and use the law of physics instead. As a pilot she knows the physics 

of gases and Charles Law, which allows balloons to fly.  

She started to think about the lungs as balloons and tried to help to uplift them by warming the air. 

She asked doctor what is the temperature of air going to her Father's lungs from the ventilator, and got 

the information that the air has probably the „room temperature”, that is around 20ºC. From that she 

knows that it is 17ºC below what is needed for lungs, for good oxygen CO2 exchange. She knows from 

physics that this level of temperature will not give correct humidity level needed for lungs as well.  

Moreover, because of Charles Law, the pressure of this air temperature as being warmed up in the lungs 

will increase, causing damage. She wanted to know what damage can be done in lungs by too cold and 

too dry air so she pursued research in science articles. She have found that only 5 degree below what is 

needed leads to really big problems.  

Moreover, she has read in science articles that there are a very large number of mast cells are in the 

human lungs which can be activated also by viruses, too low temperature as well as too high pressure, 

all of which lead to the release of a histamine storm.  

When the author become aware of what this amount of histamine is doing in the body, she realized that 

the symptoms are very similar to COVID-19, SIRS and SEPSIS symptoms, and concluded that in this 

case the antihistamines should help to stop the development of disease. She consulted the details of 

this discovery with more than 50 doctors, pulmonologists, anesthesiologists, allergists, respirator 

technicians, physicists, geneticists, doctors from internal and emergency medicine. The hypothesis was 

sent to Dr. Mayank Vats, Senior Pulmonologist, Internist and Sleep Physician at Dubai hospital, to check 

if it is correct and if antihistamines are effective treatment for patients. Then she contacted Dr. Miroslaw 

Mastej specialist of histamine to consult this subject in her discovery and then with Dr. Anna Skrzyniarz-

Plutecka to check the temperature of air from ventilators on the ICU and to consult the hypothesis 

regarding antihistamines and their role in patient treatment under anesthesia machines during 

operations. Above doctors were surprised by such great results after employing this discovery in the 

care plan.  

The author made consultations also with Agata Kolodziejczyk the Director of Scientific Projects Analog 

Astronaut Training Center, during the looking for the possibility to create a device to warm and humidity 

the air going from respirator to her Father lungs, with available on market and easy to use elements 

(almost like during Apollo 13 mission).  

http://www.medicalandresearch.com/


 
 
                                                                                   Journal of MAR Pulmonology (Volume 3 Issue 5) 

Citation: Magdalena Filcek. “Discovery of the Mechanism of COVID19, SIRS and SEPSIS, Defense and Treatment. Mast cells 
and Histamine Storm an Overlooked Aspects in COVID19 and in Ventilated Patients  Potential Role of Antihistamine.” MAR 

Pulmonology 3.5 
www.medicalandresearch.com (pg. 7) 

 

The Father of the author was in coma under ventilation for 1,5 months and during this time every second 

day the author was calling the doctors to consult the next steps of discovery so the doctors could make 

some improvements for her Father treatments also with using antihistamines. 

After 3 months, the Father of the author left hospital and is at home, breathing and talking by himself, 

engaging in rehabilitation for gut health and muscular strength to be able to walk again.  

This traumatic situation probably will need the rehabilitation not only for his body and mind but also 

for the whole close family as the stress and anxiety was too hight for few months and can lead to PTSD. 

 

2. Respirator and inflammatory response factors 

In the physiological state, the pressure in the lungs is lower than outside, whereas in mechanical 

ventilation it is higher. „The ventilator blows air, the alveoli and entire lungs expand, fill with oxygen, 

then (after reaching a certain maximum value of the pressure of the pumped gas), it cuts off and the 

chest passively descends, exhales" says Dr. Katarzyna Kramek-Romanowska from the Institute of 

Biocybernetics and Biomedical Engineering of the Polish Academy of Sciences in Warsaw [20]. VAP 

occurs in more than 86% cases after connecting patients to the ventilator [3]. ”Patients with severe 

COVID-19 associated ARDS requiring ECMO had a very high late onset VAP rate” [3] based on research 

of the inflammatory factor analysis built on a case of an ICU patients with ventilator associated 

pneumonia [21][22], which suggests that secondary pneumonia develops with time. 

During the COVID-19 pandemic very often there were too many ventilators and too few specialists to 

operate them [23]. Without the right equipment at the right time, which cannot meet the physiological 

needs of the patient's body which is "put at great risk" [24]. 

The invasive devices together with sedation are important reasons for breach of natural defense [25]. 

 

2.1. Temperature of air in lungs 

During spontaneous breathing „the temperature of the inhaled  air increases during its passage through 

the upper airway, and at the level of the alveolar-capillary interface, it is at body temperature (37ºC), 

with 100% relative humidity and 44mg/L absolute humidity" [26][27]. Oxygen from a wall installation 

or container is very cold due to expansion. The mixture of air flowing from the ventilator and flowing 

into the lungs may be at average "room" temperature of about 23 degrees Celsius ( or even less depends 

on the temperature in the room). During endotracheal intubation the natural air ways are bypassed. 

Cold and dry gases are delivered to the patients but have to be heated and humidified as well [28]. 

„Hypothermia is defined as core temperature of less than 36º centigrade” [29]. ”Hypothermia has many 

complications namely increased perioperative blood loss due to impaired blood coagulation pathways, 

http://www.medicalandresearch.com/
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altered drug metabolism, which leads to prolonged drug actions, delayed recovery and morbid cardiac 

events such as arrhythmias. Others are post operative shivering, prolonged hospital stay and patients’ 

less satisfaction with surgical and anesthesia experience” [30]. Lastly, hypothermia results in impaired 

wound healing and susceptibility to wound infection [31]. Better postoperative outcomes are achieved 

when normothermia is maintained perioperatively” [32]. 

„In spite of overwhelming evidence demonstrating the reduced complications and costs associated with 

maintaining normothermia, it’s been estimated that only 30 to 40 percent of surgical patients now 

receive some type of active perioperative warming. This is alarming in light of the frequency of 

inadvertent hypothermia. A recent study showed that without effective warming, as many as 90 percent 

of surgical patients will become hypothermic. In Europe, The United States and around the world, 

millions of patients continue to receive inadequate warming therapy or no warming at all - even though 

hypothermia has been called the most frequent, preventable complication of surgery. One U.S. physician 

has described maintaining normothermia this way: “There are few, if any, anesthetic interventions that 

have been proven to so markedly improve the outcome of surgery with so little effort, risk, and cost, 

making this a nearly ideal area for performance measurement and improvement” [33][34][35]. 

 

2.2. Heated Humidifier (HH) & Heat Moisture Exchanger (HME) 

Ventilators deliver the air mix in a given volume, pressure and time rate to the patient's lungs during 

mechanical breathing.  

From our observations most of respirators do not have a HH or HME device, and patients get air into 

their lungs without heating and humidifying [36] (which is not used due to the often given excuse which 

is the possibility of bacterial proliferation), the reason of this could be that some of those devices are 

disposable and should be exchanged but they are not. If the filters are not changed every 7 days or more 

frequently, there is a risk of bacterial contamination [37]. It should be noted that COVID-19 patients are 

kept long term under ventilators (weeks or even months). 

For economic reasons many hospitals use the HME (which doesn't heat the air to a good temperature 

anyway) or do not use any devices to heat and humidify the air [38], but regular filters only. 

There is little science research regarding the heated humidifiers for mechanically ventilated adults and 

children compared to heat and moisture exchangers [39] questioning if HME device are really doing what 

they are supposed to do [40] checking its efficiency of airway in anesthetized humans [41]. 

"Commonly used methods of humidifying inhaled  gases include heated humidifiers (HH), heat and 

moisture exchangers (HME) and hygroscopic condenser humidifiers.  

http://www.medicalandresearch.com/
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- HH - Heated humidifiers provide warm, saturated gas at the artificial airway" [42] but „HHs without a 

heated wire have been associated with a higher risk of VAP” [43]. 

„In review of Cochrane Review [44][45] have been found no difference in the risk of VAP when HMEs or 

HHs were used, other reviews also reported no difference between HH and HME in the risk of artificial 

airway occlusion, pneumonia [46], mortality or length of ICU stay [43]. 

As with our findings, Siempos and colleagues found that HME reduced humidification costs [39][43]. 

- HME - Heat Moisture Exchanger may not prevent hypothermia and should not be used alone as it is 

not sufficient [47]. There are no studies of HMEs working at different range of humidity and temperature, 

all the measurements were done in "conditions laid down ISO 9360 (water bath temperature set at 37 

°C, tidal volume 250–1000 ml)” [48][49][50][51][52][53]. 

As a conclusion only HHs, that can warm and moisturize the air properly are good solution to use with 

ventilators in treatment of the ICU patients. 

 

2.3. The nasal function 

The nose plays the main role as efficient heat and humidity exchanger, and it is the most used route by 

which the air enters the lungs [54][55][56]. 

"We normally breathe through the nose, which in 90% moisturizes  and heats the air we breathe to 35-

36°C degrees before it reaches the lungs” [57][58][59]. 

„The ability of the human nose to warm and humidify the respiratory air is important to maintaining 

the internal environment of the lungs, since ambient air is conditioned to nearly alveolar conditions (at 

body temperature and fully saturated with water vapor) upon reaching the nasopharynx” [57] „and the 

intrathoracic airways play little role in the conditioning process, even in frigid environments” 

[60][61][62]. 

Patients with a ventilator tube in the trachea cannot use their nose to heat and humidify the air so the 

temperature reaching the lungs directly can be much lower than required - even by 15 degrees below, if 

the room temperature is 20°C degrees [63]. 

In many cases the air could be too cold and too dry. 

 

2.4. The impact and consequences of cold on the respiratory tract. 

It is known from research that “patients with bronchial hyper responsiveness are at risk of 

bronchospasm from sudden inhalation of cold air due to changes in the internal balance of the lower 

respiratory tract. When the air temperature drops quickly without gradual adaptation, even with 

http://www.medicalandresearch.com/
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changes as low as 2°-3°C, but especially with changes greater than 5°C, negative consequences for the 

respiratory system may occur and the patient is at risk of severe exacerbation of the disease and may 

find himself in a clinical condition characterized by an exacerbation of respiratory symptoms of chronic 

/ obstructive (like asthma and COPD) within a few hours or days [64]. 

Cold airway damage is caused not only by direct temperature effects but also by hyperventilation. Air-

way cooling is improved by increasing airflow in the airways. Breathing air at + 20°C at 15 l/min lowers 

the temperature of the trachea to 34°C, while breathing similar air at 100 l/min lowers this temperature 

to 31°C" [65]. „To understand the mechanisms of cold air provoked respiratory symptoms is essential 

for successful management of the symptoms” [66]. 

„Current evidence indicates that the stimulus of airway cooling and/or drying is translated into airflow 

limitation via the generation of bronchoactive mediators, neural reflexes or hyperemia and edema that 

result in a net narrowing of the airway [67][68]. In addition, airway instability may occur, which could 

lead to airway closure and derecruitment of some airways” [69].  

„We conclude that the peripheral airways of asthmatic individuals with EIB are responsive to cool, dry 

air, and may play an important role in EIB” [70][71] and „that breathing dry air produces an acute 

reduction of extravascular water (EVW) of the loose connective tissue of the airways and an increase in 

the maximum response to histamine” [72]. 

The above research shown that the low temperatures in our lungs causes bronchoconstriction which 

decreases the lungs’ capacity. 

 

2.5. Humidity of air the basics of physics  

„Dry air from ventilators - peripheral airways responsiveness to cool, dry air - causes marked epithelial 

lesions and local inflammation” [73]. 

Regarding the air humidity that is measured as the amount of water vapor in the air. „Maximum 

humidity is the maximum amount of water vapor contained in a given amount of air, and is strongly 

related to the air temperature. The higher the air temperature, the more water vapor can be in it. 

Exceeding the maximum humidity (e.g. as a result of air temperature drop) causes water vapor 

condensation” [74][75]. 

The amount of water vapor in the air is limited and depends on the temperature of the mixture (humid 

air), as it is shown in „Air Properties: Temperature and Relative Humidity” [76][77]. 

„Changes in relative humidity and temperature of the anesthetic gases were measured (…). It is 

concluded that the output of relative humidity and temperature in the circle system is not sufficient to 

http://www.medicalandresearch.com/
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prevent broncho-epithelial damage. Ciliary beat automaticity appears to behave according to an all or 

nothing principle” [78].  

„With dry air we found widespread loss of the ciliae on scanning electron microscopy in 10 of 12 animals, 

associated with detachment or sloughing of the epithelium, subepithelial vascular congestion, edema, 

and cellular infiltration on light microscopy. Our data demonstrate that a short exposure of the trachea 

to dry air causes marked epithelial lesions and local inflammation” [79][80][81][82]. Too cold and too dry 

air from a ventilator together with too high air pressure can activate the mast cells, release a lot of 

histamine and cytokines inducing and participating in inflammatory processes that can lead to VAP - 

secondary pneumonia [83]. 

Calcifications, adhesions and scarring, "burns" in the lungs can be the result high mechanical pressure 

as well as too low temperature and dryness of the air supplied can damage the alveoli, and dry the lungs 

from the inside.  

From the observation of doctors: Even though patients with COVID-19 are symptomatic with dyspnea, 

initial x-rays often show no opacification. Blood, however, note marked increase of cytokines, which 

leads the doctors can notice that the VAP develops with time. 

 

3. Mast cells: 

Mast cells (known as masticates or labrocytes) are type of white blood cells produced in the bone marrow, 

being a part of the immune system. They are located all over the body but the highest numbers of mast 

cells are located in places constituting the main gateway to infection - where the body meets the 

environment: the skin, lungs (directly in the epithelium lining of the respiratory system) and urinary 

and gastrointestinal tract (in the intestines), connective tissue, mucous membranes and around the 

nerves. Also they can be found in the heart, as well as in the immediate vicinity of blood and lymph 

vessels, and their number in these places is very high. This may indicate that mast cells are among the 

first cells to recognize an invading pathogen” [84] can be classified as "rapid reaction forces" playing a 

significant role during the processes of defense mechanisms. 

Mast cells are the first to respond to protect body from germs and infections and are referred to as „the 

starting factor in the inflammatory process" [85]. They have ability to phagocytosis and have up to a 

thousand basophilic granules in which released the substances during the inflammatory reactions and 

tissue structure [86][87]. 

Mast cells are the major producer of histamine in the body and are a type of innate immune cells involved 

in the body's defense against biological , chemical and physical factors. In response to „the factor attack” 

they can react violently, releasing the contents of their granules: histamine, tryptase, heparin, 

prostaglandin D2, leukotrienes and other clinically relevant mediators, with a strong effect. Mast cells 
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play an important role in specific and innate immunity as well as in allergic inflammation associated 

with IgE. On their surface is the FcεRI receptor that binds IgE antibodies [88]. When a mastocyte comes 

into contact with an allergen or are activated by factor, it releases histamine, which affects other 

neighboring and distant cells [89].  

During severe allergic or pseudo allergic reactions, substances secreted in large amounts by mast cells 

cause systemic symptoms, multiorgan inflammatory response syndrome, including anaphylactic shock” 

[90][91]. 

They also contain proteases (e.g. tryptase or chymase), due to the presence of proteolytic enzymes, they 

can be divided into 2 subpopulations: "tryptase only (MCT) cells and cells that have both tryptase and 

chymase (MCTC) proteases. MCTs are found in the alveolar wall of the lungs, while MCTCs are found in 

the skin, blood vessels, and the intestinal submucosa” [92]. 

Many new studies shown participation of mast cells not only in allergic reactions, but also in the innate 

and acquired immune responses, in inflammatory processes [85][93] in the formation of blood vessels 

and the development of neoplasms (including the hematopoietic system) [94]. They can also cause 

mastocytosis causes a wide range of symptoms, which can vary depending on the type of mastocytosis 

(cutaneous, systemic or aggressive (ASM) [95][96][97]). The symptoms of the systemic mastocytosis are 

very similar to COVID-19 [98]. 

Mast cells produce metalloproteinases substances that cause inflammation, joint problems breaking 

down collagen, skin problems, unsealing the intestinal mucosa and the blood brain barrier [99]. „Also 

the role of mast cells in autoimmune diseases has been described, including in systemic lupus 

erythematosus and rheumatoid arthritis and anti tumor activity (e.g. secreting TNF α)” [87]. 

„The allergic response to innocuous antigens reflects the pathophysiological aspects of a defensive 

immune response whose physiological role is to protect against helminthic parasites. It is triggered by 

antigen binding to IgE antibodies bound to the high affinity IgE receptor FcεRI on mast cells. Mast cells 

are strategically distributed beneath the mucosal surfaces of the body and in connective tissue. Antigen 

crosslinking the IgE on their surface causes them to release large amounts of inflammatory mediators. 

The resulting inflammation can be divided into early events, characterized by short-lived mediators such 

as histamine, and later events that involve leukotrienes, cytokines, and chemokines, which recruit and 

activate eosinophils and basophils. The late phase of this response can evolve into chronic inflammation, 

characterized by the presence of effector T cells and eosinophils, which is most clearly seen in chronic 

allergic asthma” [100]. 

Apart of above mast cells are also involved with vital functions in the body: by taking part in wound 

healing with forming new blood vessels, bone growth and secretion of gastric acid. 
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3.1. Factors of activation of mast cells leading to inflammation. 

„Demonstration of the synthesis and release of numerous cytokines and serine proteases by these cells 

resulted in reconsidering and qualifying mast cells to the circle of important pathogenetic links of many 

inflammatory diseases” [92]. 

"The inflammatory process can be called a complex, dynamic and ordered sequence of sequences 

occurring in the tissues in response to the damaging factor. Inflammation aims to limit the action, 

destroy and remove the causal stimulus, and repair the resulting damage. This process can be classified 

as chronic or acute depending on the strength and duration of the stimulus on the tissue” [86]. 

It is caused by the mast cells suddenly releasing excessive amounts of histamine, usually after exposed 

to some triggers. 

„Mast cell activation can be triggered by both immunological and non-immunological means. The first 

route can take place in two ways: in a mechanism dependent and independent of IgE antibodies. 

However, many non-specific stimuli can also trigger the release of its mediators from the cell” [92]. 

The following list includes the most common triggers of anaphylaxis and mastocytosis can be divided 

into:   

1.Biological (bacteria, viruses, fungi, protozoa, exotoxins, endo-toxins, action of proteins and toxins 

produced by bacteria, live and killed bacteria).  

2. Chemical (turpentine, acids, bases, toxins, drugs:(amphotericin B, quinine, ibuprofen, aspirin, an-

tibiotics), anesthetics (lignocaine, tetracaine, procaine, morphine, codeine, etomidate, thiopental, 

succinylcholine, enflurane, isoflurane), paraben, preservatives, insect bites or stings and their venoms. 

3. Physical (cold, heat, exercise, heat, overheating, cold, irritation, sun, fatigue, physical exertion, 

pressure, vibration, mechanical, ionizing radiation, magnetic field, ultrasonic waves). 

Also: alcohol (specially red wine), certain foods (cheese, shellfish, spices), emotional factors such as 

stress and excitement, viral and bacterial infections (cold or flu), allergens (of any kind)” [101], „the  cilia 

or cell walls with bacterial antigens” [86]. 

„In addition, skin, tonsil and intestinal mast cells can be activated by: substance P, vasoactive intestinal 

peptide (VIP), components of the complement C5a, C3a, somatostatin, morphine, major basic protein 

(MBP), platelet activating factor (PAF), platelet factor 4 (PF4 platelet factor 4), very low density lipids 

(VLDL very low density lipoprotein)" [92]. 

 When mast cells are activated, they secrete mediators. „The release of mediators takes place in three 

stages:  

http://www.medicalandresearch.com/


 
 
                                                                                   Journal of MAR Pulmonology (Volume 3 Issue 5) 

Citation: Magdalena Filcek. “Discovery of the Mechanism of COVID19, SIRS and SEPSIS, Defense and Treatment. Mast cells 
and Histamine Storm an Overlooked Aspects in COVID19 and in Ventilated Patients  Potential Role of Antihistamine.” MAR 

Pulmonology 3.5 
www.medicalandresearch.com (pg. 14) 

 

I. Within 5 minutes after activation, the per formed mediators contained in the cytoplasmic grains are 

secreted proteoglycans, enzymes, biogenic amines and cytokines (histamine, heparin/chondroitine 

sulfate, neutral proteinases (tryptase, chymase, carbocsypeptidase), acidic hydrolases, 

metaloproteinases (MMP-9, MMP-2, MMP-3), elastase, katepsin-G, ki-ninogenase, cytokins (TNF-α, 

bFGF, VEGF, TGF-beta, NGL, IL-3, -4, -5, -6, -6, -8).  

II. In 30 minutes after activation, secondary mediators resulting from the metabolism of membrane li-

pids are released prostaglandins, leukotrienes (LT), thromboxanes (TX) and platelet activating factor 

(PAF), (PGD2, PGE2, LTB4, LTD4, TXA2, PAFPGD2, PGE2, LTB4, LTD4, TXA2, PAF).  

III. In 6 hours after activation, de novo synthesized cytokines are secreted, including chemokines (IL-1 

alfa, IL-1 beta, IL-2, IL-3, IL-4, -5, -6, -9, -10, -12, -13, -16, -18, TNF, GM-CSF, INF gamma, PDGF, SCF, 

MIP-1 alfa, MIP-1 beta, MIP-2 alfa, MIP-2 beta, MIP-3 alfa, MCP-1, MCP-3, MCP-4, RANTES, limfotactine, 

eotaxin)” [86]. 

„Also tryptase - an enzyme secreted by mast cells, influences vasodilation, and chymase together with 

tryptase and vascular endothelial growth factor (VEGF) increase their permeability. IL-1 beta, -3, -5, -8, 

tumor growth factor (TGF beta), TNF, PGD2, PAF and tryptase are chemoattractants of neutrophils  and 

IL-1, -8 and TNF also stimulate them activity. 

An important information is the fact that mast cell degranulation leads to the secretion of all performed 

mediators, so the release of one substance from this group also proves the secretion of the remaining 

ones” [86]. 

Summing up, in the process of developing inflammatory reactions, including allergic reactions, sub-

stances secreted by mast cells (degranulation) may cause systemic symptoms, including anaphylactic 

shock - a type of sudden, severe systemic allergic or non-allergic reaction which may be fatal [87][102]. 

 

3.2. Mast cells in the lungs 

Recent study shows that there are many mast cells in the lungs [6][103][104], they are also found in the 

bronchi of healthy individuals and patients with asthma [105][106]. Electron microscopy and BAL 

determination of mast cell mediators confirmed the degranulation of these cells in asthma [107][108] as 

well as chronic obstructive pulmonary disease, respiratory infections and lung fibrosis [103]. „Mast cells 

contribute to the fibrosis processes by producing hyaluronic acid and intensify the growth of collagen 

fibers thanks to the effects of heparin. Mast cells also activate fibro blasts through tryptase, which 

stimulates the synthesis of their template ribonucleic acid (mRNA). Thanks to these mechanisms, mast 

cells can contribute to tissue repair and collagen synthesis (in the lungs could produce a hydrogel that 

significantly inhibits gas exchange in bronchoalveolar spaces) and fibrosis” [86].  
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Mast cells participate in the defense against respiratory infections [89]. „Pathogenic roles include 

immunomodulatory, proinflammatory and profibrotic activities. Another complicating factor is the 

notorious mast cell heterogeneity, where each anatomical compartment of the lung harbors site specific 

mast cell populations” [103]. 

„In addition to the release of autacoid mediators, airway mast cells are an important source of neutral 

proteases, especially tryptase, which have various effects on proteins, including the ability to activate 

receptors” [109], for example the histamine receptors (including H1), which are numerous in the lungs 

[110].  „The massive amounts of vasoactive mediators and proteases that are released by PCMC within 

minutes should greatly facilitate the subsequent constitution of an inflammatory infiltrate. One may 

therefore speculate that serosal type mast cells function as promoters rather than as effectors of 

inflammation in allergies and autoimmune diseases” [111]. 

„The pulmonary pathological findings associated with COVID-19 seems to result from the release of 

multiple proinflammatory cytokines, especially inter leukin (IL)-6, that can damage the lungs [112]. 

„A key source of such cytokines and chemokines is the mast cells, which are ubiquitous in the body, 

especially the lungs, and are critical for allergic and pulmonary diseases. In fact, activated mast cells 

were recently detected in the lungs of deceased patients with COVID-19 and were linked to pulmonary 

edema, inflammation, and thromboses” [113][114]. 

There were found many amounts of „mast cell tryptase and histamine concentrations in bronchoalveolar 

lavage (BAL) from patients with interstitial lung disease” [115] this shows its important role in the 

pathogenesis of hypersensitivity pneumonitis [116][117]. 

„With an ever present abundance and vast multi-functional capacity, mast cells are most probably in-

volved in most, if not all, types of inflammatory conditions of the respiratory tract” [103]. 

 

3.3. Activation of mast cells in the lungs 

„There are mast cells, which in response to various environmental stimuli [7][118] produce a plethora of 

inflammatory mediators, such as histamine, cytokines, chemokines, eicosanoids and reactive oxygen 

species [119][120]. 

„The direct signal for their degranulation (degranulation is a rapid release to the outside of the 

granularity content) is, inter alia, the reaction of the antigen with IgE antibodies on the surface of the 

mast cell membrane. The signal inducing degranulation may also be the binding of microbial patterns 

by other receptors (including TLRs), as well as often not taken into account physical factors. Factors 

that can activate mast cells also in the lungs are: 

1. Physics factors: temperature: too cold / hot air, pressure, vibration, magnetic field, ultrasonic waves 
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2. Chemical/ biological factors: pH difference, ion difference, toxic substance,  

3. Biological: bacteria, virus (like SARS-Cov-2) etc.” [121][86][122][123][124][125].  

Considering carefully the above first two physical factors that can activate mast cells during patient 

invasive ventilation: Does cold and dry or warm and humid air matter in tidal volumes and pressure?  

- COLD: the air that goes directly through the tube into the patient's lungs may be too cold and too dry, 

because the oxygen, which is compressed in cylinders when it comes out of the conduit "from the wall" 

expands according to the laws of physics. In many cases active heating and humidification devices are 

not used together with the ventilator [126]. The airways inside the thorax are forced to deliver the 

substantial amount of thermal energy required to bring the inspiration fully saturated at internal 

temperature. 

Regarding human lungs: „Jogging is very difficult in the winter compared to summer. Because, at low 

temperatures our lungs shrink which decrease the human lungs’ capacity” [127]. 

More over there is observation that by cooling down the collected blood in the test tube in vitro the 

aggregation of platelets occurs [128]. 

- PRESSURE: the air coming out from the ventilator can cause too much air pressure in the lungs due 

to its volume in relation to its temperature and humidity. This could occur because of two reasons:  

1. Cold and dry air, at approx. 20 °C, in the volume determined by the ventilator, it is heated in the 

lungs to 37 °C and according to Charles's law [77] an isochoric transformation takes place: as the 

temperature of a constant volume of gases increases the pressure increases as well. "At a constant 

pressure, the volume of a given mass of an ideal gas is directly proportional to the absolute temperature” 

[129]. In simple way: when the temperature increases pressure or volume also increases. 

2. Additionally, very often the tidal volume of air supplied is calculated at 5-7ml/per kilogram of the 

patient (very often on the total body weight, which is very bad because overweight patients do not have 

larger lungs) [130] [131][132][133][134]. 

In results: calculating tidal volume from lean body mass could be appropriate for a temperature of  

37 °C but this is a completely wrong calculation for cold and dry gases because the calculated lung gas 

volume will increase according to Charles's law [127] inside the lung causing internal damage alveoli 

[135][136]. 

„There is a difference between the physiological state, when the pressure in the lungs is lower than that 

of the outside, and mechanical ventilation, when it is higher. The lungs may be damaged if the air 

pressure is not selected properly or if the pressure is too high. It's not about an explosion. Man is not a 

balloon. Alveoli can lose the elastic property that allows them to return to their original shape. For 
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example, it may damage the epithelium, cause inflammation, release interstitial fluid, and in extreme 

cases, "flood" the lungs and completely lose the ability to gas exchange.” „Reducing the diameter of the 

bronchi makes the air unable to over come the increased resistance, and although the ventilator 

maintains the same initially set pressure, the oxygenation index drops” [20]. 

“Mechanical Ventilation induces injury of the lungs at high volumes and pressures that can damage the 

lungs causing their swelling or aggravating existing swelling. This is because the alveoli of the lungs are 

overstretched. In patients with ARDS, ventilation at tidal volumes lower than conventionally used is 

recommended” [137]. 

The situation described above can not only damage the alveoli but can also activate the destruction of 

the mast cell membrane releasing stored cytokines and histamine, thereby causing an avalanche of 

other symptoms that doctors already know and are powerless against them at the moment.  

„The massive amounts of vasoactive mediators and proteases that are released by PCMC within minutes 

should greatly facilitate the subsequent constitution of an inflammatory infiltrate. One may therefore 

speculate that serosal-type mast cells function as promoters rather than as effectors of inflammation in 

allergies and autoimmune diseases” [88].  There have been found „mast cell tryptase and histamine 

concentrations in bronchoalveolar lavage from patients with interstitial lung disease” [115]. 

In response to inhalation of various antigens of organic (e.g. fungi, bacteria, animal proteins) or chemical 

(e.g. diisocyanates, acid anhydrides, copper sulphide) origin an inflammatory disease that develops like: 

hypersensitivity pneumonitis (Extrinsic Allergic Alveolitis) [138] which could be also caused by fungal 

infections from species of Aspergillus, given to a wide variety of diseases [139][140]. "Exposure to low 

temperatures often causes allergic responses or urticaria. Similarly, menthol, a common food additive 

is also known to cause urticaria, asthma, and rhinitis. Furthermore, menthol, a TRPM8 agonist, induced 

the dose dependent release of histamine from RBL-2H3 cells. When TRPM8 transcripts were reduced by 

siRNA (small interfering RNA), menthol and cold - induced Ca(2+) influx and histamine release were 

significantly reduced. TRPM8 mediates the menthol and cold induced allergic responses of mast cells, 

and suggest that TRPM8 antagonists be viewed as potential treatments for cold and menthol-induced 

allergies” [141]. There is an undeniable role of mast cells in the pathogenesis of hypersensitivity 

pneumonitis [142][116]. Chronic nature of this disease is also brings diagnostic problems as it can 

resemble a lot of other lung conditions such as pneumonia and bronchitis [143]. 

Initially, the activator of mast cells may be the COVID-19 virus, then cytokines and histamine are re-

leased, causing first symptoms of dyspnea [87] then the inflammatory response which develops "allergic" 

symptoms, pneumonia and other symptoms similar to COVID-19 symptoms. 
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3.4. Angiogenesis from mast cells in lungs 

Mast cells and their role in immunity and cancer angiogenesis ( the process of the formation of capil-

lary/ blood vessels), occurs in embryonic development, also in the post-fetal life (both as a physiological 

and pathological process) [149]. "The granules of these cells are located within the endothelial cells of 

blood vessels and stimulate their proliferation. Histamine participates in this process through both its 

receptors H1 and H2. Heparin causes vessel formation in vitro, while TNF-alpha both inhibits and 

stimulates angiogenesis” [86]. 

Mast cells are also responsible for and take part in angiogenesis in lungs (regarding the author's 

hypothesis): in the wound healing phases from damage of the endometrial and alveoli, marked epithelial 

lesions, local inflammation, platelet aggregation (increased blood clotting by histamine), endometrial 

regeneration (following damage by cold and dry air and inflammation). Angiogenesis can be observed 

also during regulation of ion metabolism [144][145]. 

"Research has shown that what sets COVID-19 lung pathobiology apart from influenza virus infection 

is equally severe is angiogenesis” [146]. 

 

3.5. Blood clotting and thrombosis 

Difficulty breathing or shallow breathing may be silent symptoms of thrombosis. They may be a symptom 

of a pulmonary embolism. Mast cell deficiency causing the lack of the histamine release prevents DVT 

(deep vein thrombosis) [147]. Mast cells exacerbate DVT [148], "likely through endothelial activation and 

Weibel Palade body release, which is, at least in part, mediated by histamine. Because mast cells do not 

directly contribute to normal hemostasis, they can be considered potential targets for prevention of DVT 

in humans” [147]. ”Antihistamine may play a key role in inhibiting the activation of coagulation cascade 

in CU” [149] ”because the levels of coagulant factors trend toward recovery after antihistamine 

administration [150][151] and gives new hope to prevent dangerous blood clots which are found in the 

legs [152]. 

There is also connection of releasing histamine, thrombosis and affected energy  ATP  in platelets.  

Because platelets have mitochondria therefore undergo the Krebs cycle and oxygen phosphorylation.  

As in other cells, adenosine triphosphate (ATP) constitutes the majority of the adenine nucleotide in the 

metabolic pool. The ATP in this pool is the energy source needed to maintain cellular function.  

In addition to the energy necessary for proper homeostasis, platelets consume a large amount of it 

during aggregation and release reactions. In addition to ATP, the dense granules contain the essential 
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adenosine diphosphate (ADP), Ca ++, magnesium ions and serotonin, which substances are released 

outside during the release reaction (degranulation).  

Platelets clump together after in vitro activation of platelets, what can lead in vivo to the disseminated 

intravascular coagulation from the platelet's serotonin. In addition to vascular damage associated with 

inflammatory diseases, some inflammatory cytokines (especially PAF) cause aggregation of platelets.  

The pathogenesis of thrombosis can include endothelial activation or damage, disturbances in blood 

flow (turbulence or stagnation), changes in coagulation factors, fibrinolytic factors or their inhibitors, 

and activation of platelets. The consumption of clotting factors and platelets during the formation of 

these clots causes a tendency to bleed.  

Vitamin K is necessary for the carboxylation reaction, which results in the formation of the active forms 

of clotting factors: II, VII, IX and X., that is why coagulation disorders are dependent on vitamin K 

deficiency [153]. Referring to thrombosis, it is worth looking at serpins that control a number of biological 

processes, such as clotting or inflammation [154]. „Coagulation is accelerated by an external electric or 

magnetic field, by mechanical pressure, e.g. ultrasonic field, mixing and centrifugation. Coagulation 

caused by mechanical external factors is called assisted coagulation. In turn, the coagulation caused by 

the Brownian motion itself is the so called perikinetic coagulation” [155]. Warfarin is an antagonists of 

vit.K, it is used medicinally as anticoagulant but vit. C (ascorbic acid) make possible warfarin resistance 

[156]. 

 

3.6. Mast cell and tryptase 

Tryptase is a serine proteinase derived from the secretory granules found in mast cells and is used as a 

marker of mast cell activation [157]. 

“Recent years have brought a lot of new research and information on the role of tryptase and other serine 

proteases and their influence on the PAR-2 receptor (proteinase-activated receptor). Four types of PAR 

receptors have been identified (PAR − 1, PAR − 2, PAR − 3 and PAR − 4) and belong to the family of G 

protein related receptors.  

The presence of the PAR-2 receptor has been demonstrated in epithelial, endothelial and smooth muscle 

tissues, which play an important physiological role in the regulation of many biological systems, 

including: cardiovascular, digestive, respiratory, peripheral nervous system of the skin, kidneys and 

secretory glands. The presence of active tryptase in tissues may cause: increased bronchial 

hypersensitivity to histamine, stimulation of fibroblasts to increase collagen production, stimulation of 

epithelial cells to produce pro inflammatory cytokines, activation of the vascular neoplasm process, 

biodegradation of fibrinogen and kininogen, degradation of extracellular compounds such as VIP, 

http://www.medicalandresearch.com/


 
 
                                                                                   Journal of MAR Pulmonology (Volume 3 Issue 5) 

Citation: Magdalena Filcek. “Discovery of the Mechanism of COVID19, SIRS and SEPSIS, Defense and Treatment. Mast cells 
and Histamine Storm an Overlooked Aspects in COVID19 and in Ventilated Patients  Potential Role of Antihistamine.” MAR 

Pulmonology 3.5 
www.medicalandresearch.com (pg. 20) 

 

peptide with calcitonin gene (CGRP - calcytonine gene relatedpeptide), 72  kDa gelatinase, fibronectin, 

prostromelysin, increased expression of intercellular adhesion molecul 1 (ICAM 1 inter cellular adhesion 

molecule 1) of epithelial cells, induction of mRNA expression. a growth factor for smooth muscle cells, 

fibroblasts and epithelial cells, stimulating the production of IL-8 during allergic inflammation and 

increasing the expression of vascular cell adhesion molecule (VCAM-1).  

Reactivation of tryptase in the endosomes of cells facilitates the process of antigen uptake by cells 

capable of this. The ability of tryptase to directly activate other cells and the ability to cleave peptide 

hormones and activate proenzymes suggest its participation not only in immediate allergic reactions or 

mastocytosis, but also in inflammatory, degenerative and neoplastic processes and in the wound healing 

process.  

The most sensitive and specific is the simultaneous determination of serum tryptase and histamine. The 

biological half-life of tryptase is 1.5–2.5 hours. It is an important marker of systemic anaphylaxis, 

reaching the highest serum concentration 15–120 minutes after the onset of clinical symptoms. 

Increased serum levels as a result of anaphylactic shock are observed up to 3 days after death. In 

systemic, less turbulent allergic reactions, increased levels of tryptase in the blood are noticed after 1-6 

hours. after exposure to the allergen, while an increased concentration of histamine under the same 

conditions is detected after just 15 min.  

The levels of histamine and tryptase in the serum were also measured in patients hypersensitive to 

aspirin, patients with bronchial asthma and allergic rhinitis. In these patients, severe or moderate 

bronchospastic reactions with skin and / or gastrointestinal symptoms have been observed after aspirin 

challenge; they had a significantly increased concentration of tryptase (51–400 × 10–6 g / l). This enzyme 

is a selective indicator of clinical symptoms of aspirin challenge.  

Relatively high concentrations of tryptase were also found in bronchial lavage in people with bronchial 

asthma, with interstitial lung diseases, in nasal lavage in people with allergic rhinitis and in synovial 

fluid, in people with arthritis, in serum in acute appendicitis, in hyperpyrexia, in cases of cutaneous 

allergic reactions, but no increase in serum concentrations has been shown in cases of local allergic 

reactions.  

To date, no in vivo inhibitor of human tryptase has been detected. Instead, a strong synthetic inhibitor, 

gabexate, has been developed. It is a small molecule serine protease inhibitor that has over 100 times 

more potent action on human tryptase than on other serine proteases, such as thrombin and trypsin. 

Another, equally selective blocker is natamostat. Due to the important role of mast cells and their 

mediators in the pathogenesis of many inflammatory and allergic diseases, the use of protease inhibitors, 

including tryptase inhibitors, may prove beneficial in therapy. Despite promising experiences, tryptase 

inhibitors have not yet moved beyond the research stage" [92].  
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Considering also the symptoms of allergic and pseudo-allergic reactions that are symptoms of mast cell 

activation, it would be advisable to check serum histamine and tryptase levels in people suffering from 

COVID-19, HIT, SIRS and SEPSA. 

 

4. The role and difference of histamine and bradykinin. 

4.1. Bradykinin kinin  

Studies in anaphylaxis suggests that there is co-existence of mast cell activation and release of 

bradykinin. „It was shown that excessive mast cell activation during anaphylaxis initiates contact 

activation, resulting in bradykinin release” [158]. 

„The peptide, bradykinin, has cardiovascular effects similar to those of histamine and plays prominent 

roles in inflammation and nociception” [159]. 

Bradykinin is a tissue hormon, which during inflammation, tissue damage and allergic reactions is 

released locally from mast cells and basophils, is also involved in inflammatory development. It increases 

the permeability of capillaries, which results in local swelling, warmth and redness, which are classic 

symptoms of an inflammatory reaction. Bradykinin also irritates the nerve endings, causing a burning 

pain that informs about a disturbance of functions in a given area and dilates blood vessels (skin, 

striated muscles, kidneys, brain, viscera, coronary vessels, etc.) by paralysis of smooth muscles in the 

walls of the vessels, which causes, among others, the effect of a decrease in blood pressure (due to an 

increase in the volume of the vascular bed). Contracts the smooth muscles of other organs (than vessels), 

e.g. bronchus, uterus. Researches shown that bradykinin increases the release of catecholamines from 

the adrenal glands also may be significant in gout, inflammatory bowel disease, rheumatoid arthritis, 

asthma or disseminated intravascular coagulation with beneficial effects for example in the heart, 

kidney, and circulation with antithrombotic effect [159][160][161]. 

 „Bradykinin administered directly to the hippocampus has been shown to interfere with short-term but 

not long-term memory fixation via B1 receptors, bradykinin may impair memory, e.g. in the course of 

post traumatic, inflammatory and neurodegenerative changes. It is worth mentioning that any of the 

three common symptoms of BMS (pain, dysgeusia, and salivation disorders) can be caused by 

bradykinin. Changes in the conformation of bradykinin and oligomerization due to metal imbalances 

(copper and zinc) result in a loss of the pro inflammatory properties of bradykinin. The excess of copper 

ions, more than zinc ions, affects the signal transmission through the B1 and B2 receptors” [162]. 

Bradykinin is inactivated (degradated) by angiotensin converting enzyme (ACE, which functions are 

balanced by its homologue ACE2 [163]) in the lungs and kidneys [164] and inhibition of the ACE enzyme 

leads to an increase in bradykinin levels; increased bradykinin sensitizes somatosensory fibers and thus 

causes hyperalgesia, and is also believed to be the cause of dry cough.  
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„ACE and ACE2 also have intimate roles with the plasma kallikrein kinin system (KKS), a hormonal 

pathway that modulates the intrinsic blood coagulation system, endothelial cell growth and 

angiogenesis. The KKS consists of plasma and tissue kallikreins, plasma high (HK) and low (LK) 

molecular weight kinino-gens, their derivative kinin peptides, including bradykinin (BK) and des Arg9-

BK, and two G-protein coupled bradykinin receptors (B2R and B1R)” [163]. „Bradykinin may mediate 

this via local release of histamine and proinflammatory peptides (e.g: substance P, neuropeptide Y)” 

[165][166]. In particular with regard to allodynia, which is a clinical feature of many painful conditions 

such as neuropathies, complex regional pain syndrome, post-herpetic neuralgia, fibromyalgia and 

migraine, bradykinin has been shown to sensitize TRPV1 receptors (whose function is to detect and 

regulate body temperature) by lowering thus the temperature threshold at which they activate, thereby 

possibly contributing to the above described soreness [167]. 

"Bradykinin is a potent stimulator of the formation of nitric oxide by the vascular endothelium. It also 

stimulates formation of prostacyclins” [168][169]. Researches proposed bradykinin as an explanation 

for many COVID-19 symptoms for example: dry coughs, myalgia, headaches, nausea, vomiting, 

diarrhea, anorexia, decreased cognitive function, fatigue, arrhythmia and sudden cardiac death [170]. 

But also another study has been shown that bradykinin induced bronchoconstriction is blocked by 

anticholinergic agents but not by antihistamines or cyclooxygenase inhibitors [159], what is opposite to 

the observed in cases introduced in this article where antihistamines are stoped development of COVID-

19 symptoms. Together with bradykinin antithrombotic effect which is again opposite to commonly 

thrombosis effect, the author infer that the mechanism which causing the symptoms of COVID-19 is 

the activation of mast cells and the histamine storm with bradykinin activations symptoms co-existing. 

 

4.2. Histamine autacoid: 

Histamine is produced in mast cells in the body, apart from mast cells, histamine is also produced by 

other cells of our body: immune, nervous, stomach walls and platelets. This biogenic amine is formed 

from the amino acid histidine, also have been found in the food [171]. It is a major mediator in 

inflammation, and anaphylaxis response, allergic respiratory disease, gastric acid secretion, as well as 

„also plays a role in neuro-transmission in brain” [172], as histamine containing neurons control both 

homeostatic and higher brain functions, including regulation of the sleep-wake cycle, and falling asleep 

(excess histamine can lead to insomnia) [173]. circadian and feeding rhythms, immunity, learning, 

memory, drinking,  body temperature [174].  

Histamine works through histamine receptors i.e. proteins located on the outer membrane of most of 

the cells.. As many as 4 types of receptors have been discovered so far (H1R, H2R, H3R and H4R) 

Different on various cells [175]. „It can be said that one histamine key opens 4 types of locks, and the 
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locks them selves are located in different organs doors to different chambers. Hence the variety of 

symptoms caused by just one histamine!” [89]. 

The multiple effects on the respiratory tract and the other organs action of histamine is based on the 

stimulation of the H1, H2, H3 and H4 receptors: 

„The H1 receptors are daily in lungs, mediate bronchoconstriction, vasoconstriction and dilation, micro-

vascular shunt and activation of sensory nerves, (are expressed in many cells, including mast cells, and 

are involved in Type 1 hypersensitivity reactions).  

 

The H2 receptors in some species they mediate vasodilation and mucus secretion. The H2 receptor is 

highly expressed in gastric tissues, stimulating gastric acid secretion and mediating gastrointestinal 

motility, food intake and (are involved in Th1 lymphocyte cytokine production).  

The H3 receptors modulate nociception, is expressed mainly in the central nervous system and to a 

lesser extent in the peripheral nervous system, where it controls the release of various 

neurotransmitters, (are mainly involved in blood-brain barrier function).  

 

The H4 receptors is abundant in bone marrow and white blood cells, where it regulates mast cell 

chemotaxis, (are highly expressed on mast cells where their stimulation exacerbates histamine and 

cytokine generation)” [6][110][173][176][177][178][179]. „Both H1R and H4R have important roles in the 

progression and modulation of histamine mediated allergic diseases" [6][110]. 

 

However, it should be remembered that histamine and its action are usually beneficial for our body. Its 

excess is harmful. “Too much histamine can cause allergy symptoms even if there has not been contact 

with the allergen. One of the reasons is too low amount of the enzyme that degrades histamine (diamine 

oxidase – DAO), deficiency caused by substances that reduce its activity fluconazole, cephalosporins, 

propafenone, alcohol or caused by the course of digestive system diseases, e.g. chronic intestinal 

inflammation, infectious diseases, irritable bowel syndrome, Hepatitis A virus (Hep A or HAV) as an RNA 

virus [180], under the influence of prolonged stress or excessive physical exertion or the imbalance 

between the intake of histamine from food or otherwise released from mast cells. Hence, histamine is 

broken down with a delay, enters the bloodstream and causes allergic-like symptoms: headache, 

migraine, itchy skin, utricaria, rash, red patches of skin, palpitations,  tachycardia, abdominal pain, 

abdominal distention, nausea, bowel cramps, arthritis, etc., while „histamine is absorbed through the 

intestinal wall into the blood and lymph and is transported to different places in the body, causing severe 

disease symptoms”  [181]. 
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Histamine excessively released from mast cells can leads to multi organ inflammation.  

The storm of histamine can lead to serious complications like (Pic.1):  

Bronchospasm 

Increased blood clotting 

Tachycardia 

Expansion of blood vessels 

Increased permeability of the capillary vessels 

Adrenaline release 

Secretion of gastric acid 

Swelling and inflammation 

Headache, etc.  

Slows down the flow of blood and lymph and increases the permeability of the vessel walls to water 

[181]. 

 

"There is a close relationship between histamine and IL-6. Histamine has been shown to induce 

exocytosis and IL-6 production in human pulmonary macrophages by interacting with H1R10 as well 

as inducing IL-6 production in human endothelial cells [183][184]. „Histamine-induced production of 

interleukin IL-6 and IL-8 by human coronary artery endothelial cells is enhanced by endotoxin and 

tumor necrosis factor-alpha” [185]. 
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Pic.1. Histamine impact. Infographic source [182]. 

 

Moreover, histamine seems to be a "paracrine regulator of T-cells, in COVID-19” [186] and be  involved  

in  inhibition  of  the local immune  response against cancer [187]. Increased levels of IL-6 have been 

reported in various neoplastic conditions, and in most disease models. 

Antihistamines may be involved in the regulation of cytokines such as IL-6 due to the role of histamine 

as a mediator of inflammation in nasal fibroblasts [184][188]. 

Within minutes, two enzymes involved in the metabolism of histamine can break it down by: diamine 

oxidase (DAO) in the extracellular space (e.g. in the blood, and intestinal wall) and histamine N-

methyltransferase (HNMT) which is involved in metabolism of the persistently present intracellular 

primarily endogenous histamine. 

 

4.3. Histamine secretions and Histamine receptors in the lungs. 

Scientists in researches confirmed that mast cells are principal sources of airway and serum histamine, 

contributes to inflammation in mycoplasma pneumonia [189]. 
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According to principal investigator George Caughey, MD, chief of pulmonary/critical care medicine at 

the San Francisco VA Medical Center and Mr. Caughey prof. of medicine at the University of California, 

San Francisco, the lung neutrophils can produce histamine in significant quantities, the result could 

mean that "histamine acts as a link between airway infections and asthma and bronchitis, which are 

associated with allergy. In both, we observe inflammation—swelling, blood vessel leak, and muscle 

contraction that narrows the airway” [190][191]. 

„In vitro, mycoplasma directly stimulated histamine production by naive neutrophils and strongly up-

regulated mRNA encoding histidine decarboxylase, the rate limiting enzyme in histamine synthesis. In 

vivo, treatment with antihistamines pyrilamine or cimetidine decreased lung weight and severity of 

pneumonia and tracheobronchitis in infected mice. These findings suggest that neutrophils, provoked 

by mycoplasma, greatly expand their capacity to synthesize histamine, thereby contributing to lung and 

airway inflammation” [189]. 

 

4.4. The role of histamine and histamine receptors in mast cells mediated allergy, neurogenic 

inflammation and hyperimmune response 

"Histamine also exerts various other immune regulatory functions by modulating the functions of 

monocytes T cells, macrophages, neutrophils, eosinophils, B cells, and dendritic cells. The biological 

impact of histamine follows their interaction with four types histamine receptors H1-4R all of which 

belong to the G protein coupled receptor family"[192][193][194][195][196][197].  

„Histamine plays a key role in the complex physiopathological mechanism known as neurogenic 

inflammation, its four receptors contribution to this condition, with particular focus on nociceptive pain, 

neurogenic inflammation in the skin, airways and interstitial cystitis” [198]. 

"The term ‘neurogenic inflammation’ has been adopted to describe the local release of inflammatory 

mediators, such as substance P and calcitonin gene related peptide, from neurons. Once released, these 

neuropeptides induce the release of histamine from adjacent mast cells. In turn, histamine evokes the 

release of substance P and calcitonin gene-related peptide; thus, a bidirectional link between histamine 

and neuropeptides in neurogenic inflammation is established” [198].  

„One plausible chain of events leading up to a hyperimmune response could involve early viral triggering 

of macrophage activation, followed by T helper cell stimulation, in turn leading to cytokine release, 

stimulation of macrophages, neutrophils, and monocytes, in conjunction with B cell and plasma cell 

activation, and antibody production [199]. Toxic shock, macrophage activation syndrome, and 

secondary haemophagocytic lymphohistiocytosis, may be explained by immunological activation and 

dysregulation of similar inflammatory pathways [200]. In each of these syndromes, a cytokine storm 

leads to failure of multiple organs" [201] [202][203][204]. 
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4.5. Histamine via female hormones, axis HPA, CRH and its the role of the gut 

„There is an interconnection in the body between histamine, estrogen, progesterone and cortisol in 

regards to systemic functionality. It can also be stated that an endogenous imbalance in these 

substances can cause or contribute too many reproductive or non-reproductive issues. Animal data has 

demonstrated that cellular histamine concentrations in ovarian and uterine mast cells varies across the 

menstrual cycle, and the activation of mast cells within endometrial tissue is most significant during 

the premenstrual phase following the decrease in progesterone and estradiol” 

[205][206][207][208][209][210][211][212][213][214]. 

„The course of platelet-leukocyte aggregates  formation during the menstrual cycle followed the course 

of estrogen levels, strongly suggesting direct effects of estrogen on platelet-leukocyte interaction” [295]. 

„Corticotropin-releasing hormone (CRH; previously known as corticotropin-releasing factor) is the 

central regulator of the hypothalamic-pituitary-adrenal (HPA) axis, which is the main organizer of the 

body’s response to stress [216][217][218][219].The hypothalamic-pituitary-adrenal (HPA) hormonal 

response to stress results in mast cell degranulation and consequently elevated levels of histamine” 

[205]. 

 

"Stress induces the hypothalamic production and release of CRH, which together with related urocortin 

(URC) peptides regulate behavioral, autonomic, endocrine, reproductive, cardiovascular, gastrointestinal 

and metabolic functions both on the central and on the peripheral levels [220][221]. It is also accepted 

that peripheral CRH and related peptides have predominantly proinflammatory functions, [222][223] 

this way differ from central immunosuppressive activity [217][224][225][226][227][228].  

Also „the immunological form of communication between the gut and the CNS is formed by cytokines, 

the concentration of which is influenced by the state of the gut microbiome. It has been confirmed that 

intestinal bacteria can both reduce the levels of pro-inflammatory cytokines: TNF-alpha, IFN-gamma, 

IL-6, and modulate the levels of anti-inflammatory cytokines, eg. IL-10 [229]. Cytokines can directly 

influence the CNS, e.g. by penetration through regions permeable to some of them in the blood-brain 

barrier, with the help of specific transporters or by activation of afferent nerve fibers, eg vagus nerve” 

[230][231].  

The cascade of inflammatory mediators, including TNF-α, IL-1 and IL-6, increase tissue resistance to 

insulin. In case of preexisting diabetes, further intensification insulin resistance may aggravate diabetes 

[232]. 
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5. Histamine intolerance HIT & Mast Cell Activation Syndrome (MCAS) 

Just 4 years after the word "allergy" was invented, histamine was discovered by Dr. Pirquet, and in 1932 

its role in anaphylactic shock, the worst form of allergy, was explained. „Meanwhile, it turned out that 

the mere consumption of histamine or its increased level in our digestive tract causes the same 

symptoms as a true allergy to a specific allergen. This, still underestimated, in my opinion, discovery 

may turn out to be a break through in the approach to the treatment of patients with food 

hypersensitivity and intolerance” [89][233]. 

Not only allergies (IgE reactions) but also drugs, medical conditions, nutritional deficiencies, DAO 

deficiency, SIBO, leaky gut, and histamine rich foods, the environmental and physical triggers (like cold, 

pressure, vibrations) can lead to the disequilibrium of accumulated histamine and no capacity for its 

degradation leads to histamine intolerance [171]. 

„The concept of histamine intolerance HIT,  assumes that someone does not have to be allergic to any 

allergen, but has too much histamine in the body for various reasons and feels the symptoms exactly 

like allergies, or even stronger ones.”  

 „Despite the similarities in symptoms, the difference in biological mechanisms between allergy and HIT 

turns out to be extremely important in practice. There is no need to be the allergen in histamine 

intolerance this is the most important thing, and there is no have to be the entire chain of the immune 

system's erroneous response to an allergen. However, a huge amount of histamine molecules appears 

in our body, usually quite suddenly and unexpectedly [89]. When the body does not break down 

histamine, and it leaks through the intestinal lining, it enters the bloodstream and flows with it, will 

cause an immune response and similar reactions in distant places [234]. A person’s allergic response 

symptoms are likely to be more severe the more histamine they have accumulated in their bloodstream. 

„People with histamine intolerance tend to have a variety of symptoms that can make it difficult to 

determine the source” [235]. 

„Immune-mediated (‘classic’) histamine release involves mast cells and basophils, which degranulate 

stored histamine after antigen induced IgE antibodies bind to membrane receptors.  

Non-immunological histamine release involves the degranulation of stored its from mast cells and 

basophils or the passive transport of histamine in non storing cells (enterochromaffin-like, histaminergic 

neurons, lymphocytes, monocytes, platelets, neutrophils, and gastric and dendritic cells, which produce 

histamine in response to specific stimulus (as opposed to storing it), which can be induced by 

endogenous (neuropeptides, cytokines, complement) or exogenous physical, chemical or alcohol, food, 
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medication factors [236], where "biogenic amines including histamine are also produced by bacterial 

decarboxylation in food" [237]. 

Some of the white blood cells with histamine in granulocytes circulate with the blood and lymph 

(basophil granulocytes), some of them (mast cells) wait in the mucosa of the respiratory tract, intestines, 

conjunctiva of the eyes, etc. If they comes into contact, even with a small amount of protein (allergen) or 

other activators, it releases histamine from its interior within a few seconds. A small chemical molecule 

that in turn acts on neighboring cells and also penetrates the blood going with it to other places in our 

body (also by histamine H1, H2, H3, H4 receptors). In fact,  a billions of histamine molecules are release 

from a single mast cell. And there may be several dozen or even several hundred thousand mast cells 

themselves in the area where the allergen has penetrated or has been activated histamine release by 

physical triggers.  

So we are dealing with a real local war and in other places where histamine has reached. This is how we 

could explain the symptoms in various organs” [13][181][238][239]. (Pic.2). 

Pic.2. Histamine receptors impact. Pic.source: [13] 
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„The symptoms of histamine intolerance are similar to those of an allergy, and can include any of the 

following: 

- Arrhythmia, or accelerated heart rate (tachycardia) 

- Difficulty Breathing  

- Nasal Congestion,  

- Sneezing,  

- Headaches 

- Hypertension 

- Fatigue 

- Anxiety 

- Hives 

- Difficulty regulating body temperature 

- Abdominal cramps 

- Nausea, vomiting 

- Tissue swelling 

- Vertigo or dizziness 

- Difficulty falling asleep 

The real problem is possible excess of biogenic amines or „when their degradation is inhibited or 

disturbed in the body, then histamine is thought to cause multiple gastrointestinal symptoms. These 

may be accompanied by extra-intestinal symptoms including cardiovascular, respiratory and skin 

complaints” [240][241]. 

In case of a histamine storm creating the cascade of next reactions, it can lead to a multi-organ systemic 

process, and even to anaphylactic shock” [181][238]. 

HIT can occur by increasing levels of histamine, which may also be associated with a reduction in the 

effectiveness or abundance of diamine oxidase (DAO), the major enzyme that breaks down ingested 

histamine, or a decrease in the effectiveness or abundance of histamine-N-methyltransferase, or HNMT, 

an enzyme that helps break down histamine in cells.  
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"The histamine related mechanisms are associated with drug intake include inhibition (lowering) of DAO 

activity and histamine activity (muscle relaxants, narcotics, analgesics, local anesthetics, hypnotics, 

antihypertensives, antiarrhythmics, diuretics, antibiotics, antiemetic, bronchodilator, antiseptic, 

mucolytic, H2 antagonists, or inactivation of vitamin B6, antihypertensive, antibiotic, hormonal 

contraceptives)" [171]. 

The low DAO enzyme status causes  also SIBO (the bacteria in SIBO can degrade the DAO enzyme, plus 

they can also produce histamine themselves, so it’s a double whammy), gluten intolerance, genetic 

mutations, intestinal conditions or injuries that compromise the gut lining and affect digestion, 

inflammation from Crohn’s, bowel disease, ulcerative colitis, liver conditions, DAO is blocking by drinks: 

alcohol, energy drinks, tea and medications [238]. 

Histamine Intolerance is connected also with „Mast Cell Activation Syndrome (MCAS) occurs when the 

mast cells are over-reactive and over-release inflammatory chemicals into the body. The mast cells 

regulate the immune system and are involved in allergies and anaphylactoid reactions. Mast cells are 

important in wound healing, immunity, and blood-brain barrier function” [242], their abnormal growth 

and accumulation of mast cells leads to mastocytosis [243][123][124][125]. 

 

5.1. Enzymes: DAO and HNMT 

"The two major enzymes in the human body that reduce histamine are HNMT and DAO. HNMT works 

with histamine in our central nervous system while DAO works to break down histamine in the foods 

we consume.  

DAO diamine oxidase is an enzyme produced by the kidneys, thymus and intestinal mucosa 

[244][245][246]. Study shows that the oral DAO supplementation improves symptoms, including GI, 

cardiovascular, respiratory and skin complaints in patients suffering from HIT” [241]. 

A common cause for a secondary lack of DAO are inflammatory or degenerative bowel diseases, because 

more than 90 % of DAO is produced in the intestinal epithelium but also alcohol,  toxins and drugs.  

„Common factors that interfere with DAO and HNMT levels include significant proportion of  widely used 

prescription drugs, for example: non-steroidal anti inflammatory drugs (ibuprofen, aspirin) painkillers 

(diclofenac, naproxen), antibiotics, analgesics, antispasmodics, diuretics, malaria drugs, tuberculosis 

medications, antidepressants, immune modulators, histamine (H2) blockers”, deficiencies of vitamin B-

6, vitamin C, copper, or zinc (since copper constitutes DAO’s central atom and is hence vital for its 

performance” [247]), extreme or chronic stress, stressful situations, low oxygen state, injury or trauma, 

a rapid change in temperature and its extremes” [235][248]. 
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N-methyltransferase (HNMT) which is involved in metabolism (50-80%) of the persistently present intra-

cellular primarily endogenous histamine, mainly in kidneys and liver, but also in bronchi, large 

intestine, ovary, prostate, spinal cord, spleen, trachea [171] and peripheral tissues [249]. In the case of 

flawed HNMT activity, the organs which are most affected are brain, liver and mucous membrane of 

bronchus” [250]. 

 „Consequently, a lack of HNMT leads rather to chronic forms of HIT, often affecting the nervous system. 

Main symptoms would be unrest, myoclonic twitches, insomnia, fatigue, vertigo, and states of anxiety. 

In the case of flawed HNMT activity, the organs which are most affected are brain, liver and mucous 

membrane of bronchus" [247][251][252][253]. 

 

5.2. Important role of genes: AOC1, HDC, NOS2, TPSAB1, KIT,  antibodies from plazma cells 

Taken together, these data suggest that inhibition or under expression of NOS2 and AOC1 determines 

the susceptibility to get sick, increasing the risk of infection” [254]. 

„In the process of infection, two other genes can play a fundamental role: NOS2, which expresses 

inducible nitric oxide synthase (iNOS), and AOC1, which encodes diamine oxidase (DAO)” [255]. 

"Both also highlight in the small intestine and are involved in polyamine metabolism. These biogenic 

amines are important for viral replication, being enhanced when NOS2 and AOC1 genes are down-

regulated. In addition, NOS2 shows a negative correlation with ACE2 ( connected with bradykinine) and 

TMPRSS2, while non-degraded histamine by DAO can lead to an up-regulation of both genes on which 

the virus depends” [254]. 

 

5.2.1. AOC1 and HDC Gene 

„Catalyzes the degradation of compounds such as putrescine, histamine, spermine, and spermidine, 

substances involved in allergic and immune responses, cell proliferation, tissue differentiation, tumor 

formation, and possibly apoptosis. Placental DAO is thought to play a role in the regulation of the female 

reproductive function” [256]. 

„Histidine decarboxylase is the only element in the histamine synthesis pathway that produces 

histamine in a onestep reaction. Histamine cannot be generated by any other known enzyme. HDC is 

therefore the major source of histamine in most mammals and eukaryotes. In humans, histidine 

decarboxylase is encoded by the HDC gen” [257].  
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5.2.2. NOS2 Gene  

„This gene encodes a nitric oxide synthase which is expressed in liver and is inducible by a combination 

of lipopolysaccharide and certain cytokines” [258]. 

„NO (nitric oxide) is also an effector molecule produced by mast cells that could be involved in the 

pathophysiology of enterocolitis, is able to potentiate mast cell cytotoxicity mediated by TNF-α ” [259]. 

"NO is an important cellular signaling molecule. It helps to modulate vascular tone, insulin secretion, 

airway tension and peristalsis, participates in the regulation of heart function and is involved in 

angiogenesis (growth of new blood vessels from existing once) and nervous development. May act as a 

reverse neurotransmitter. Nitric oxide is mediated in mammals by the calcium and calmodulin-

controlled isoenzymes eNOS (endothelial NOS) and nNOS (neuronal NOS). The inducible isoform, iNOS, 

involved in the immune response, binds calmodulin at physiologically relevant concentrations and 

produces NO as an immune defense mechanism because NO is an electron unpaired free radical. It is 

the direct cause of septic shock and may act in autoimmune diseases. NOS signaling is involved in the 

development and fertilization of vertebrates” [260]. 

"NO is released as a result of the attachment of certain endogenous substances to their respective 

receptors, including histamine which acts through the H1 receptor. Nitric oxide produced by pulmonary 

leukocytes in bronchial asthma is a multidirectional molecule that participates in both physiological 

and pathological processes. Depending on the concentration, nitric oxide may be involved in 

neurotransmission, regulation of pressure and vascular permeability, as well as the body's immune 

response.  

It is produced by many cells through the oxidation of L-arginine catalyzed by nitric oxide synthase (NOS)” 

[109]. 

„NOS-2, also called inducible synthase nitric oxide (inducible nitric oxide synthase, iNOS) occurs in 

macrophages, smooth muscles, and fibroblasts and endothelial cells. He is responsible for the 

production of not nitric oxide involved in the immune response and taking part in intracellular 

destruction detoxification of microorganisms by macrophages. NOS-2 is induced either by cytokines 

produced during inflammatory reactions or immune and bacterial toxins. Occurs mainly in 

macrophages, but may be induced in vascular membranes, primarily in the case of septic shock in the 

course of which he is responsible for pressure drop due to excessive expansion of the act" [261]. 

„Nitrous oxide inactivates the cobalamin form of vitamin B12, long-term use of large amounts of it can 

lead to symptoms of vitamin B12 deficiency (anemia and neuropathy), also can damage the bone 

marrow, and could have a negative effect on the ovaries and testicles” [262][263][264]. 
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5.2.3. TPSAB1 Gene 

„Tryptases comprise a family of trypsin-like serine proteases, the peptidase family S1. Tryptases are 

enzymatically active only as heparin-stabilized tetramers, and they are resistant to all known 

endogenous proteinase inhibitors. Beta tryptases appear to be the main isoenzymes expressed in mast 

cells; whereas in basophils, alpha tryptases predominate.  

Tryptases have been implicated as mediators in the pathogenesis of asthma and other allergic and 

inflammatory disorders" [265]. 

"The rapid degradation of histamine, which is a well-known mediator causing allergy symptoms, makes 

it an impractical marker of mast cell activation, while tryptase remains stable and measurable for several 

hours. This persistence of tryptase makes it a useful tool for confirming the influence of mast cells on 

severe reactions such as anaphylaxis, indicates the possibility of mast cell disorders and is considered 

by the WHO to be the lesser diagnostic criterion for systemic mastocytosis. Tryptase is a marker of future 

severe allergic reactions, an increased baseline level of tryptase indicates the risk of anaphylactic 

reactions, also after administration of the vaccine during specific immunotherapy (desensitization)” 

[266]. 

„Human genes that encode proteins with enzyme tryptase activity include:  TPSAB1 =Typase alpha-1, 

TPSAB1 =Tryptase beta-1, TPSB2 = Tryptase beta-2, TPSD1 = Tryptase delta, TPSG1 = Tryptase gamma, 

PRSS22 = Tryptase epsilon”  [267][268][269][270]. 

„Tryptase in diagnostics it is marker and shows systemic mastocytosis, also it can show mutations of 

the KIT D816V gene with PCR tests” [184][271][272][273]. „Tobío et al. report that the mutant KIT D816V 

[274] receptor triggers the expression and release of IL-6 in cancerous mast cells. In many cases, KIT 

and / or IgE receptor activation may play a role in cytokine secretion [184]. 

 

5.3. Plazma cells and antibodies 

„The lifespan, class of antibodies produced, and the location that the plasma cell moves to also depends 

on signals, such as cytokines, received from the T cell during differentiation. 

Differentiation through a T cell-independent antigen stimulation (stimulation of a B cell that does not 

require the involvement of a T cell) can happen anywhere in the body and results in short-lived cells 

that secrete IgM antibodies. 

The T cell-dependent processes are subdivided into primary and secondary responses: a primary 

response (meaning that the T cell is present at the time of initial contact by the B cell with the antigen) 
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produces short-lived cells that remain in the extramedullary regions of lymph nodes; a secondary 

response produces longer-lived cells that produce IgG and IgA, and frequently travel to the bone marrow. 

Plasma cells can only produce a single kind of antibody in a single class of immunoglobulin. In other 

words, every B cell is specific to a single antigen, but each cell can produce several thousand matching 

antibodies per second. 

The current state of knowledge suggest that after the process of affinity maturation in germinal centers, 

plasma cells develop into one of two types of cells: short-lived plasma cells (SLPC) or long-lived plasma 

cells (LLPC). LLPC resides in the bone marrow for a long period of time and secrete antibodies, thus 

providing long-term protection. LLPC can maintain antibody production for decades or even for a lifetime 

of an individual. 

LLPC can also be found, in lesser degree, in gut-associated lymphoid tissue (GALT), where they are 

producing IgA antibodies and providing mucosal immunity. There have been several molecules identified 

that support the survival of LLPC, such as IL-5, IL-6, TNF-α, stromal cell-derived factor-1α, and signaling 

via CD44. 

LLPC secret high levels of IgG independently of B cells. LLPC in bone marrow are the main source of 

circulating IgG in humans.[20] Even though traditionally IgA production is associated with mucosal 

sites, some plasma cells in bone marrow also produces IgA. We can also find LLPC in bone marrow 

producing IgM” [275][276][277][278]. 

 

 

6. SEPSIS, SIRS, could be a storm of histamine? 

"SEPSIS and its treatment have confounded investigators for nearly 3,000 years, so far it has not been 

possible to establish its cause” [279]. The term SEPSIS comes from the word "rotten blood" [280]. 

Avicenna in the 11th century used the term "rotting of blood" for severe diseases associated with the 

purulent process [281][282]. 

Since 1991, the consensus definition of sepsis has been the ‘systemic inflammatory response (SIRS) to 

a microbial infection” [279]. 

"SIRS is a serious condition related to systemic inflammation, organ dysfunction, and organ failure. It 

is a subset of cytokine storm, in which there is abnormal regulation of various cytokines. SIRS is also 

closely related to sepsis, in which patients satisfy criteria for SIRS and have a suspected or proven 

infection” [283][284][10][285][286][287]. 

„When two or more of these criteria are met with or without evidence of infection, patients may be 

diagnosed with SIRS: 
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- Tachypnoea (rapid breathing), spontaneous respiration rate greater than 20 per minute; 

- Tachycardia (rapid heartbeat) heart rate over 90 beats per minute  

- Body temperature below 36 °C or above 38 °C  

- Blood leukocyte changes leukocytosis, leukopaenia or neutrophilia.  

- Confusion,  

- Edema  

- Decreased urination,  

- Metabolic acidosis (which may be accompanied by a faster breathing rate that leads to respiratory 

alkalosis),  

- Low blood pressure due to decreased systemic vascular resistance, higher cardiac output,  

- Disorders in blood-clotting that may lead to organ failure.    

- PaCO2 below 4.3 kPa (32 mm Hg) in arterial blood gas testing  

- Blood leukocyte count of less than 4,000 cells per mm³ or greater than 12,000 cells per mm³, or the 

presence of more than 10% of immature neutrophils.  

Additionally, symptoms of a specific infection, such as meningitis, may be present: fever, vomiting, 

headache, stiff neck, photophobia, somnolence, arthralgia, seizures [286][288]. 

In the absence or inadequate treatment, symptoms of failure of specific organs and systems appear with 

SEPSIS: 

- Central nervous system - symptoms of encephalopathy, impaired consciousness,  

- Vegetative symptoms;  

- Respiratory system - acute respiratory distress syndrome (ARDS),  

- Oxygenation index (PaO2 / FiO2) <250 mmHg (in the presence of other diseases of the respiratory 

system, the index is <200 mmHg);  

- Circulatory system - initially features of hyperkinetic circulation, then acute circulatory failure, arterial 

hypotension (systolic blood pressure <90 mmHg or mean pressure <70 mmHg) persisting> 1 h with 

adequate hydration, or the need to administer vasopressors to maintain normal blood pressure  is the 

so-called septic shock;  
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- Urinary system - acute renal failure, decrease in diuresis <0.5 ml/kg/h for two hours with normal 

hydration, serum creatinine above twice the upper limit of normal;  

- Liver - acute liver failure, bilirubin> 3 upper limit of normal, jaundice, INR> 3.0;  

- Digestive system - enteritis, acute pancreatitis, intestinal obstruction, peritonitis;  

- Haematological disorders - disseminated intravascular coagulation (DIC) syndrome, thrombocyte count 

<100,000/μl, or drop below 50% of the three-day test value or 30% of the 24-hour value, lymphoma like 

changes, anemia; metabolic disorders - non-respiratory acidosis, lactates> 1.5 upper limit of normal, 

arterial blood pH <7.3, excess base (BE) <-5 mmol/l” [279]. 

Note: Fever and an increased white blood cell count are features of the acute phase reaction, while an 

increased heart rate is often the initial sign of hemodynamic compromise.  

An increased rate of breathing may be related to the increased metabolic stress due to infection and 

inflammation, but may also be an ominous sign of inadequate perfusion resulting in the onset of 

anaerobic cellular metabolism” [289]. 

"In the development of these disorders, there is a vicious circle mechanism, consisting in the 

intensification of disturbances in the work of one system by the dysfunction of the other, which is itself 

adversely affected by the first (positive feedback).  

In fact, it is a multi-system mechanism and the changes taking place are linked by a complex network 

of connections. The result is usually multiple organ failure syndrome and SEPSIS, often with fatal 

consequences. „Septic shock remains defined as a subset of sepsis in which the risk of mortality is 

substantially increased, and is characterized by hypotension that persists during volume resuscitation 

and requires the use of vasopressors, with in hospital mortality rates approaching 30–50%” [279]. 

„Treatment of SEPSIS is a major clinical problem. It should be conducted in intensive care units where 

the patient can be adequately cared for. It is long lasting and requires large financial outlays. In the 

European Union, the annual cost of treatment is USD 6.7 billion, and in the United States - USD 17 

billion [290][291] and is associated with high mortality [292], which is approximately 16%, in severe 

SEPSIS 36%, and in septic shock - 58% [293]. The average duration of treatment is about 19 days [294]. 

In Western Europe and the United States, mortality is estimated at approximately 30% [294]. The highest 

incidence of SEPSIS is within the hospital, mainly in intensive care units” [295]. 

„Currently, it is believed that the presence of bacteria in the blood is not necessary for the diagnosis of 

SEPSIS. Positive cultures are found only in 20–40% of acute SEPSIS, (40–70% in septic shock)” [296]. 

„A systemic inflammatory reaction is triggered by the local spread of pathogenic antigens or toxins. Risk 

factors for SEPSIS include: intravenous punctures intravesical catheter drains, implanted dentures and 
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devices, mechanical ventilation of the lungs, parenteral nutrition, transfusion of blood and fluids the 

presence of bedsores and wounds” [295]. There is no specific laboratory marker for SEPSIS.   

 

6.1. SEPSIS, COVID-19, HIT  leads to multiple organ failure. 

Hematological disturbances occurring during sepsis mainly include the syndrome of disseminated 

intravascular coagulation (DIC) [297][298]. It is manifested by an increase in clotting times, a decrease 

in the level of fibrinogen and platelets.  

It is caused by the stimulation of the extrinsic coagulation system by cytokines and a malfunction of the 

anticoagulant mechanisms (antithrombin III, thrombomodulin). This leads to the formation of numerous 

small clots in the vessels, which further disturbs the transport and use of oxygen by the tissues. (SUCH 

AS IN COVID-19 AND HIT). 

In the lungs, endothelial function is impaired as a result of infiltration by neutrophils, resulting in 

extravasation of the fluid into the interstitial tissue and into the alveoli. This leads to the development 

of acute respiratory distress syndrome (ARDS). (SUCH AS IN COVID-19 AND HIT). 

The negative impact of the generalized infection on the liver results in hyperbilirubinemia and an 

increase in the level of transaminases.  

Hypoxia of this organ resulting from sepsis leads to increased blood flow through the portal system. 

Symptoms of liver failure become apparent when hepatic blood flow is insufficient. (SUCH AS IN COVID-

19 AND HIT). 

In the kidneys, acute renal failure develops as a result of vascular dilatation and insufficient organ 

perfusion, as well as due to the action of various factors such as endothelin, thromboxane A2, 

neutrophils and coagulation factors. (SUCH AS IN COVID-19 AND HIT). 

At the same time, as a result of the decrease in the level of glutamine within the gastrointestinal wall, 

its function and the possibility of the development of multi-organ failure are disturbed.” (SUCH AS IN 

COVID-19 AND HIT) [295][279]. 

„Disseminated intravascular coagulation - DIC occurs at higher rates in people with bacterial SEPSIS 

(83%), severe trauma (31%),” [299][300] also occur s in COVID -19 [301]. 

The use of steroids in sepsis is controversial as we can read in "Systemic steroids in severe sepsis and 

septic shock" [302]. Studies do not give a clear picture as to whether and when glucocorticoids should 

be used and „steroids should no longer be recommended for patients with SEPSIS” [303]. The 2016 

Surviving Sepsis Campaign recommends low dose hydrocortisone only if both intravenous fluids and 

vasopressors are not able to adequately treat septic shock [304][305][306][307]. 
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Until now anaphylaxis was usually understand as allergic reactions to food, insect venom, medications, 

or latex, and septic shock was shown as another form of distributive shock also known as blood 

poisoning , but knowing that there is connection of sepsis and histamine [308], and mast call activation 

syndrome presenting as anaphylaxis [309], the author hypothesizes that sepsis could start with the 

storm of histamine leads to storm of cytokines, in this case the antihistamines could help in treatment, 

as outlined further.  

"SEPSIS also involves effects on endothelial tissues and microcirculation, primary and secondary 

immune tissues, coagulation, parenchymal tissues and neurological disturbances that directly affect 

microglial cells and neurons” [279], the same like in intolerance of histamine.  

Analyzing above symptoms the author is speculating and putting a hypothetic question: if EBOLA could 

be a bradykinin and cytokine storm? As in Disease Course of Zaire ebola virus Infection „levels of 

bradykinin gradually increased to concentrations approximately 7 fold higher than those in controls late 

in disease [310]. 

 

7. COVID-19 Symptoms and Complications 

COVID-19 affects different people in different ways. Most infected people with positive PCR test for SARS-

CoV-2 could be asymptomatic, the other will develop mild to moderate illness and recover without 

hospitalization, but there are millions of severe COVID‐19 very often lead to death 

[311][312][313][314][315][316]. 

„Clinical description of COVID-19: 

According to the CDC, the majority of SARS-CoV-2 infections are asymptomatic or mild.  

Those that proceed to more severe forms present with: 

- Fever (higher the 38°C or lower then 36°C),  

- A non-productive dry cough that may result in  

- Hemoptysis and  

- Shortness of breath.  

Other common symptoms are: 

- Myalgia,  

- Fatigue,  

- Sore throat,  
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- Nausea,  

- Vomiting,  

- Diarrhea,  

- Conjunctivitis,  

- Anorexia, and  

- Headache” [317]. 

- „Reports from blood studies include leukopenia, eosinopenia, neutrophilia, elevated liver enzymes, C-

reactive protein, and ferritin.  

- Furthermore, autopsies have reported extensive hyaline membrane formation in the lungs of COVID-

19 patients. Specifically, histological analysis of the lungs of a deceased COVID-19 patient showed 

organizing hyaline membranes in the early stages of alveolar lesions and prominent hyaline membranes 

in the exudative phase of diffuse alveolar damage. In a seperate post mortem study of lung tissue from 

COVID-19 patients, microscopic examination found ‘numerous hyaline membranes without evidence of 

interstitial organization’. Furthermore, in another autopsy study of a COVID-19 patient, histological 

analysis found extensive hyaline membranes, which the authors interpreted as indicative of ARDS.  

- Finally, a meta-analysis showed that there was a statistically significant 4.6 fold difference in lung 

weight of COVID-19 patients versus controls, which they conclude is consistent with the HA-hydrogel 

formation known to occur in ARDS. 

- Although much focus has been on the lung due to the need for ventilator support of end-stage disease, 

COVID-19 also affects the intestine, liver, kidney, heart, brain, and eyes. 

- Nearly one-fifth of hospitalized patients experience tachycardia and cardiac injury, many of whom have 

had no history of cardiovascular problems prior to infection. Responses include acute myocardial injury, 

myocarditis, and arrhythmias that may be due to viral infection directly, which is consistent with high 

expression of the SARS-CoV-2 receptor ACE2 in cardiac tissue.  

- An important extension of the RAS in controlling cardiac contraction and blood pressure is the potent 

inotrope apelin (APLN), which acts as an NO dependent vasodilator when its receptor (APLNR) 

heterodimerizes with BDKRB1 APLN (98 fold), APLNR (3190 fold) and BDKRB1 (2945 fold) are all up-

regulated in COVID-19 BAL. As with BK and ANG derived peptides, APLN is inactivated by Neprilysin 

(MME), which is significantly down regulated in the BAL samples from COVID-19 individuals (−16 fold). 

Therefore, increased APLN signaling can be added to the imbalanced RAS increased blood coagulation. 

- In addition to cardiac dysfunction, neurological involvement in COVID-19 was revealed after an MRI 

assessment of COVID-19-positive patients with encephalopathy symptoms in France identified 
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enhancement in leptomeningeal spaces and bilateral frontotemporal hypoperfusion which are consistent 

with increased vascular permeabilization in the brain.  

- Furthermore, earlier reports from China indicate high frequencies of dizziness, headache, as well as 

taste and smell impairment.  

- The most recent reports from the United States and China indicate that 30–50% of COVID-19 patients 

experience adverse gastrointestinal symptoms.  

- Direct infection by the virus and damage to the kidney was also observed, specifically in the proximal 

tubules. These latter two findings are not surprising given the higher expression of ACE2 in these tissues 

compared to tissues overall, which would facilitate infection by the virus.  

- Finally, COVID-19 patients also frequently display skin rashes including ‘covid-toe’ that appear to be 

related to dysfunction of the underlying vasculature.)” [318]. 

„Other less common symptoms are: 

- Irritability, 

- Confusion, 

- Reduced consciousness (sometimes with seizures), 

- Anxiety, 

- Depression, 

- Sleep disorders, 

- More severe and rare neurological complications such as strokes, brain inflammation, delirium and 

nerve damage” [12][312][313][314][315]. 

„Many patients who either recovered from or had mild symptoms after COVID-19 exhibit diffuse, multi-

organ symptoms months after the infection prompting the Centers for Disease Control and Prevention 

to name it adult multisystem inflammatory syndrome. These symptoms include malaise, myalgias, chest 

tightness, brain fog, and other neuropsychiatric symptoms that are quite similar to those presented by 

patients diagnosed as having mast cell activation syndrome (MCAS)” [319][320]. 

 

7.1. Multisystem inflammatory syndrome in children and COVID-19   

„Multisystem inflammatory syndrome in children (MISC) can rapidly lead to medical emergencies such 

as insufficient blood flow around the body (a condition known as shock) [321]. Failure of one or more 

http://www.medicalandresearch.com/


 
 
                                                                                   Journal of MAR Pulmonology (Volume 3 Issue 5) 

Citation: Magdalena Filcek. “Discovery of the Mechanism of COVID19, SIRS and SEPSIS, Defense and Treatment. Mast cells 
and Histamine Storm an Overlooked Aspects in COVID19 and in Ventilated Patients  Potential Role of Antihistamine.” MAR 

Pulmonology 3.5 
www.medicalandresearch.com (pg. 42) 

 

organs can occur as a result [322][234]. „All affected children have persistent fever. Other clinical 

features vary. The first symptoms often include: 

- Acute abdominal pain with diarrhea or vomiting, 

- Muscle pain and general tiredness are frequent, 

- Low blood pressure is also common, 

- Pink eye, rashes, enlarged lymph nodes, swollen hands and feet, "strawberry tongue”, 

- Various mental disturbances are possible, 

- Cytokine storm may take place, in which the child's innate immune system stages an excessive and 

uncontrolled inflammatory response, 

- Heart failure is common, 

- Clinical complications can include damage to the heart muscle,  

- Respiratory distress, 

- Acute kidney injury, 

- Increased blood coagulation, 

- Coronary artery abnormalities can develop (ranging from dilatation to aneurysms)” [323][324]. 

 

COVID-19 is very similar to to multi systemic inflammatory response syndrome (SIRS, MIS-C), Kawa-

saki disease, SEPSIS and to INTOLERANCE OF HISTAMINE, what is leading to the hypothesis that prob-

ably the symptoms of above diseases could be cause by the storm of histamine. 

 

7.2. Phases of inflammatory development   

7.2.1. Definition  

The inflammatory process can be called a complex, dynamic and orderly sequence of sequences 

occurring in the tissues (activating mast cells to release histamine and other substances) in response to 

the damaging factor. The damaging factors can be divided into: 1. Physical (mechanical, temperature, 

ionizing radiation, magnetic field, ultrasonic waves). 2. Chemical (turpentine, acids, bases). 3.Biological 

(bacteria, viruses, fungi, protozoa, exotoxins, endotoxins). Inflammation is aimed at limiting the action, 

destroying and removing the causal stimulus, and repairing the resulting damage. This process can be 

divided into chronic or acute depending on the strength and duration of the stimulus action on the 
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tissue. A moderate inflammatory reaction is beneficial for the organism, as it leads to the removal of 

necrotic products, the excretion of exotoxins and endotoxins along with the exudate, and the formation 

of a line separating the inflammatory focus due to the superiority of repair processes over destruction 

processes” [86]. 

 

7.2.2. Acute phase reaction 

 „The acute phase reaction of inflammation is called sudden and immediate changes in damaged tissues 

and systemic symptoms of the inflammatory process: increased body temperature, pain, water and 

electrolyte disturbances, acute phase protein secretion (CRP), neutrophilia. The main mediators of 

inflammation are low molecular weight proteins called cytokines. Within the tissues, it manifests itself 

in changes in the microcirculation the lumen of the blood vessels widens and blood flows to the inflamed 

area. Venous vasoconstriction slows blood flow, which increases hydro static pressure and results in 

the formation of small wall clots and platelet aggregation in the damaged endothelium. As a result of the 

increase in vascular permeability, the exudative fluid penetrates into the tissues causing swelling, which 

forms the so-called absorbent blockage.  

The cells of the immune system are responsible for the phagocytosis of microorganisms, antigen-

antibody complexes and intracellular digestion. Thanks to proteolytic enzymes, they cause dissolution 

of thrombotic necrosis and histolytic necrosis - separation of dead tissue. The consequence of the 

intensification of inflammatory processes is the activation of fibrinolysis and coagulation processes. 

Fibrinogen penetrates into the extravascular space and forms the so-called fibrin blockade. The task of 

both blocks fibrin and lymphatic  is to limit the inflammatory process. Completion of repair processes 

is associated with the removal of dead tissues and revascularization of damaged tissues. During this 

phase of inflammation, it is reduced, the damaging factor is removed and the organism's homeostasis is 

restored” [86]. 

 

7.2.3. Chronic inflammation 

„Chronic inflammation, on the other hand, is often the decline in the acute phase, where the process 

does not proceed so rapidly, but the tissues are not healed due to the continuous unremoved action of 

the damaging stimulus of less intensity than in the acute phase or the insufficient regenerative capacity 

of the organism. Primarily chronic inflammations also occur, when the damaging stimulus acts with 

little force over a long period of time. The acute phase of inflammation is characterized by strong 

symptoms such as malaise, a feeling of breakdown. They are usually accompanied by low grade fever or 

pain, and physical examination often shows swelling, redness, tissue warmth and dysfunction. On the 

other hand, the chronic phase is characterized by less severe symptoms or their complete absence, while 
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the symptoms are often nonspecific and generally unpleasant for the patient, therefore chronic 

inflammations in dentistry are most often detected accidentally on radiographs (which is often the case 

in the case of granulomas and cysts) or when the process causes significant tissue destruction, 

noticeable to the patient, or is exacerbated” [86]. 

Inflammatory response causing „degeneration numbers of white blood cells (dead leukocytes from the 

body's immune response (mostly neutrophils which were used in the fight), dead or living bacteria (or 

other microorganisms), and tissue debris” [325], leads to formatting platelet-leukocyte aggregates, which 

is increased in several inflammatory and thrombotic conditions [326]. „Mast cell-derived histamine 

appears to mediate at least part of the leukocyte endothelial cell adhesion and platelet-leukocyte 

aggregation by engaging H1-receptors on endothelial cells and platelets to increase the expression” [327]. 

„The defenses in sepsis are dependent on mast cells that produce tumor necrosis factor alpha (TNF-α), 

which in turn attracts and activates neutrophils to the site of infection” [328]. 

SEPSIS results from the host hyper inflammatory response to infection „is often associated with 

homeostatic changes ranging from subclinical activation of blood coagulation (hypercoagulability), which 

may contribute to localized venous thromboembolism, to acute disseminated intravascular coagulation 

(DIC), characterized by widespread microvascular thrombosis and subsequent consumption of platelets 

and coagulation proteins, eventually causing bleeding manifestations.  

The ensuing microvascular thrombosis and ischemia are thought to contribute to tissue injury and 

multiple organ dysfunction syndrome” [329] „causing multiple organ failure and high mortality” [330]. 

"SEPSIS caused by gram negative bacteria and that caused by gram positive bacteria often manifest 

similar clinical features” [330][331][332]. 

 

7.3. Typical syndromes for nonspecific factors  

„Experiments on rats show that if the organism is severely damaged by acute nonspecific nocuous agents 

such as exposure to cold, surgical injury, production of spinal shock (transcision of the cord), excessive 

muscular exercise, or intoxications with sublethal doses of diverse drugs (adrenaline, atropine, 

morphine, formaldehyde, etc.), a typical syndrome appears, the symptoms of which are independent of 

the nature of the damaging agent or the pharmacological type of the drug employed, and represent 

rather a response to damage as such. 

This syndrome develops in three stages: during the first stage, 6–48 hours after the initial injury, one 

observes rapid decrease in size of the thymus, spleen, lymph glands, and liver; disappearance of fat 

tissue; edema formation, especially in the thymus and loose retroperitoneal connective tissue; 

accumulation of pleural and peritoneal transudate; loss of muscular tone; fall of body temperature; 
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formation of acute erosions in the digestive tract, particularly in the stomach, small intestine, and 

appendix; loss of cortical lipoids and chromaffin substance from the adrenals; and sometimes hyperemia 

of the skin, exophthalmos, increased lachrymation and salivation. In particularly severe cases, focal 

necrosis of the liver and dense clouding of the crystalline lens are observed. 

In the second stage, beginning 48 hours after the injury, the adrenals are greatly enlarged but regain 

their lipoid granules, while the medullary chromaffin cells show vacuolization; the edema begins to 

disappear; numerous basophiles appear in the pituitary; the thyroid shows a tendency towards 

hyperplasia (more marked in the guinea pig); general body growth ceases and the gonads become 

atrophic; in lactating animals, milk secretion stops. It would seem that the anterior pituitary ceases 

production of growth and gonadotropic hormones and prolactin in favor of increased elaboration of 

thyrotropic and adrenotropic principles, which may be regarded as more urgently needed in such 

emergencies. 

If the treatment be continued with relatively small doses of the drug or relatively slight injuries, the 

animals will build up such resistance that in the later part of the second stage the appearance and 

function of their organs returns practically to normal; but with further continued treatment, after a 

period of one to three months (depending on the severity of the damaging agent), the animals lose their 

resistance and succumb with symptoms similar to those seen in the first stage, this phase of exhaustion 

being regarded as the third stage of the syndrome. 

We consider the first stage to be the expression of a general alarm of the organism when suddenly con-

fronted with a critical situation, and therefore term it the “general alarm reaction.” Since the syndrome 

as a whole seems to represent a generalized effort of the organism to adapt itself to new conditions, it 

might be termed the “general adaptation syndrome.” It might be compared to other general defense 

reactions such as inflammation or the formation of immune bodies. The symptoms of the alarm reaction 

are very similar to those of histamine toxicosis or of surgical or anaphylactic shock; it is therefore not 

unlikely that an essential part in the initiation of the syndrome is the liberation of large quantities of 

histamine or some similar substance, which may be released from the tissues either mechanically in 

surgical injury, or by other means in other cases.  

It seems to us that more or less pronounced forms of this three stage reaction represent the usual 

response of the organism to stimuli such as temperature changes, drugs, muscular exercise, etc., to 

which habituation or inurement can occur” [333]. 
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8. Antihistamines  

„A whole group of antihistamines have been produced. One of the mainstays in the treatment of allergy 

symptoms. Despite different chemical and commercial names, they work in a very similar way - 

preventing histamine from reaching its H receptor. Antihistamines are not the only drugs we use in 

allergies. We also have anti-leukotriene drugs that have nothing to do with histamine” [89][181]. 

„Histamine, Bradykinin, and Their Antagonists” [159]. 

Doctors observed a milder course of COVID-19 in patients with various manifestations of atopic disease, 

allergic rhinitis or bronchial asthma, who were treated with local anti-inflammatory drugs 

(glucocorticoids) for these diseases. Recent reports suggest that asthmatics / allergy sufferers who take 

antihistamines either have no or much milder COVID-19 symptoms [334][335][336]. 

Perhaps the initial dyspnea may begin with activation of mast cells, allergic alveolitis (AZPP) and the 

phenomenon (reaction) of Arthus  [337] and if no antihistamine drug is administered it usually leads to 

severe dyspnea and connecting the patient to a ventilator  thereby releasing "sequential doses of 

histamine”. Meanwhile other reports indicate a lower-than-expected representation of patients with 

asthma and COVID-19 is consistent with this idea [338][339][340]. 

Analysis of medical records of over 200,000 release made it clear that popularly used antihistamines 

not only heal but also prevent from spreading the corona-virus. This is to be confirmed by randomized 

human clinical trials. According to epidemiological data, taking these drugs with ingredient 

diphenhydramine was associated with a lower likelihood of contracting the coronavirus. "We found that 

these particular drugs showed direct antiviral activity against SARS-CoV-2 during a laboratory 

experiment," said Dr. David A. Ostrov, immunologist, associate professor at UF College of Medicine's, 

one of the authors of the discovery. For now, the mechanism by which certain antihistamines exert their 

antiviral activity is unclear. "Just because antihistamines do inhibit the coronavirus in laboratory tests, 

doesn't mean they will actively inhibit it in humans, but they can," added Dr. Ostrov” [179]. „We found 

that usage of select antihistamines, including  diphenhydramine, hydroxyzine and azelastine was 

associated with reduced incidence of SARS-CoV-2 positivity in a large population, antiviral activity by 

clemastine, cloperastine, and astemizole in vitro implicate specific antihistamines as repurposing 

candidates for prevention and treatment of SARS-CoV-2 infection. These three drugs exhibited direct 

antiviral activity in vitro. (…..) Although mechanisms by which specific antihistamines exert antiviral 

effects is not clear” on the date: 29 January 2021 [341].  

„Approved drugs, such as clemastine and cloperastine, were also shown to inhibit SARS-CoV-2 in Vero 

cells potently” [342]. "H1 receptor blockade could suppress the release of interferon gamma and may be 

effective in suppressing inflammation caused by the SARS-CoV-2 infection” [343]. 
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Also another studies shown that histamine receptor antagonists reduce long COVID-19 symptoms 

[344][345] and inhibit the overproduction of cytokines in cells of the gastrointestinal tract infected with 

SARS-CoV-2 [346].  

Author of this paper went on to uncover of the mechanisms connected with activation of mast cells and 

releasing histamine could give the answer why the antihistamines are working. Growing evidence also 

shows that various RNA viral infections could be inhibited by H1 receptor antagonists 

[347][348][349][350]. „Emerging evidence has reported that H1 receptor antagonists show significant 

promise as anti-SARS-CoV-2 medications” [351]. 

Also important is to know that antihistamine may play a key role in inhibiting the activation of 

coagulation cascade in CU” [352][353]. 

Pharmacologist A.Kotarski adds informations about the possible available in pharmacy antagonist for 

histamine receptors:  

“Despite the discovery of four histamine H1-H4 receptors, which are responsible for the effects of 

histamine, drugs that act on the H1 and H2 receptors are currently used to treat symptoms caused by 

histamine release.  

 

H2 receptor antagonists: 

The H2 receptor is responsible for the production of gastric juice dependent on the histamine 

mechanism. The active substance currently used is famotidine, which is an antagonist of this receptor. 

Other substances such as cimetidine and ranitidine are not used. The H2 receptor antagonists are 

displaced by proton pump inhibitors which are more effective in inhibiting hydrochloric acid secretion.  

H1 receptor antagonists: 

The H1 receptor stimulation leads to contraction of smooth muscles, vasodilation and subsequent 

decrease in pressure, increased mucus secretion on the mucous membranes and an increase in the tone 

of the parasympathetic system. Histamine is a mediator of the allergic inflammation reaction. It is 

responsible for the formation of allergic hay fever, conjunctivitis and urticaria, both of an allergic and 

non allergic basis, when the causative factor of skin symptoms are products with histamine or with the 

ability to release it.  

The H1 receptor antagonists act by reversibly and competitively binding to the H1 receptor, thereby 

canceling out and reversing the effects of histamine. However, medicines containing these active 

substances do not inhibit the symptoms of an allergic reaction caused by other mediators. The H1 

receptor antagonists are divided into three generations in (Table.1).: 
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Gener

ation 
Active substances Application 

I Hydroxyzyna, clemastine, 

ketotifen, promethazine, 

dimenhydrinate  

Rapid allergic reactions  parenteral. Skin diseases 

aggravated by stress, as well as those with severe 

itching. Central nervous system depressant effect in 

these ailments. Certain centrally acting and cholinolytic 

antihistamines used to inhibit symptoms associated 

with labyrinth damage. 

II Cetirizine, loratadine, azelastine, 

astemizole, rupatadine, 

fexofenadine, desloratadine, 

levocetirizine, bilastine.  

As above, without CNS depressant and cholinolytic 

activity. They are not administered parenterally. 

III No substances meet the criteria, 

although sometimes the newest of 

the second generation are placed 

in this category.  

No uses due to lack of active substances in this 

category.  

 

Table.1. The active substance of antihistamines.” 

Dr M.Mastej recommendations: „Sometimes the allergic reaction is very severe and we have to reach for 

the strongest drugs that suppress the immune system, i.e. steroids, although they also do not work 

causally. Unfortunately, in the case of histamine intolerance, neither anti-leukotriene drugs nor steroids 

have any use, because they do not work through histamine”. 

Histamine is one of the first triggers of the cytokine storm. Its release from mastocytes or other 

immunocompetent cells e.g. during viral infection further stimulates different types of white blood cells 

(leukocytes) and macrophages, dendritic cells etc. located in tissues all over the body, including 

pulmonary area (bronchi, alveoli), lymphatic nodes in mediastinum, pleura, intestines, brain, skin, 

vessel walls etc. 

Therefore, following the author Magdalena Filcek hypothesis, it seems very rationale to STOP (block) 

histamine receptors in the entire organism, just to diminish cytokine storm from the beginning. As we 

know SARS-CoV2 infection in some patients causes mild symptoms (probably a mild cytokine release) 

or severe and life threatening symptoms where the cytokine storm likely is greatly exaggerated and it’s 

not the virus itself that kills but our immune over reaction destroys lungs in consequence. „Mast cells 

activated by SARS-CoV-2 release histamine which increases IL-1 levels causing cytokine storm and 

inflammatory reaction in COVID-19” [354]. 
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I recommend not only H1 (histamine type 1) receptors to be blocked but also H2, H3 and H4. Of course 

it is well known that H1 receptors are involved in allergy and inflammation, which “naturally leads 

doctors’ thinking” to block H1 receptors in COVID-19, but there are many reasonable arguments to also 

use H2 blockers, and / or non-selective all H receptors blockers. That would mean additional or even 

mandatory intravenous administration in patients under ventilation (life supporting machines) and 

remaining in a pharmacologically induced coma.” 

It is reasonable to measure the level of DAO in blood and if is lower add the supplementation of DAO 

enzyme. 

 

8.1. Dosage of Antihistamines, DAO and other 

Dr Mirosław Mastej recommendations: 

- „H1 selective blockers of choice could be: levocetirizine 5 to even 20 mg (at starting dose), per os, and 

desloratadine 5 to 20 mg (at starting dose). 

- H2 selective blockers can be : famotidine 40 mg MINIMUM, but 80 or 120 mg as starting dose may be 

required. Please pay attention that famotidine in doses above 80 mg is losing its H2 selectivity and blocks 

H1 receptors as well! That makes this drug a first line treatment in the beginning of symptoms not to 

allow the cytokine storm from developing. 

- Also CLEMASTINE , the only I.V. ( or I.M.) non selective histamine blocker is worth of consideration 

when the patient can not swallow tablets. 2 to 8 mg daily in I.V, infusion should block both H1, H2 as 

well as H3 and H4. Pay attention that H3 and 4 are mainly located in the brain and are involved in sleep 

regulation. Probably the blockade of H3 and H4 receptors will be beneficial in COVID-19 patients due to 

some SEDATIVE effects of CLEMASTINE. 

 /Hydroxyzine I.M. is some alternative to Clemastine when parenteral H-blockers administration is not 

possible, but hydroxyzine is not allowed intravenously!/. 

 In summary, my recommendation as a medical doctor working and studying “histamine” for more than 

30 years (not only in immunology or infectious diseases) would be: 

1/ Give orally levocetirizine (5 mg) OR desloratadine (5 mg) PLUS 80 mg of famotidine (in little children 

half the dose, i.e. 40 mg) to all PCR positive COVID-19 patients as soon as possible. 

2/ Include intravenous infusion of CLEMASTINE in all patients who can not take oral Histamine receptor 

blockers. Continue infusion until resolution. 
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Dr Mastej additional comment is as follows: 

 The main first line tool in our bodies to destroy virions (any kind) is nitric oxide free radicals, produced 

in neutrophiles. (see details in term: oxidative burst in neutrophiles). The NO production is possible only 

when L-arginine amino acid is available for those white cells. And of course the bone marrow must be 

able to produce neutrophiles themselves. 

To fulfill both conditions the organism of COVID-19 patients must be nourished with: 

1/ Iron and vitamin C (both mandatory for bone marrow neutrophiles proliferation) 

2/ Larginine, which is essential source of NO (and oxidative burst) in neutrophiles.” 

„In humans, Amantadine is involved in the antihistamine effect of loratadine H1-antihistamine action” 

[371]. 

 

8.2. DAO and vitamines: 

Diamine oxidase supplementation improves symptoms in patients with histamine intolerance [241], 

therefore, the oral supplementation of commercially available DAO food supplements, has been 

suggested as a treatment of histamine intolerance [355]. „Study shows that the oral DAO 

supplementation improves symptoms, including gastro intestinal, cardiovascular, respiratory and skin 

complaints in patients suffering from HIT” [241], which are taken several hours before the planned 

consumption of foods suspected of high histamine content.  

"Vitamin C and B6, D3 are also helpful increasing the activity of the naturally produced enzyme DAO in 

the intestines” [181]. Vitamin D3 contributes to mast cell stabilization and its regulatory axis [368]. 

Additionally, important is to keep the vitamin B12 on good level as nitrous oxide depletes vitamin B12 

levels, what can cause serious neurotoxicity if the user has preexisting vitamin B12 deficiency 

[356][357][358]. 

"Clostridium difficile toxin A (Tx-A) mediates secretion and inflammation in experimental enterocolitis. 

Significant increases in leukocyte adherenceand emigration (LAE) and albumin leakage were noted 

within 15-30 min of Tx-A exposure. These responses were accompanied by mast cell degranulation and 

the formation of platelet leukocyte aggregates. The mast cell stabilizer, lodoxamide, an H1- (but not an 

H2-) receptor antagonist, and diamine oxidase (histaminase) were also effective in reducing the LAE and 

albuminleakage elicited by Tx-A [327][328][359][360]. 

"There are also several substances used as drugs that inhibit their degranulation by stabilizing the cell 

membrane of mast cells. These include disodium cromoglycate or nedocromil. Therefore, such 
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preparations inhibit the biological activity of histamine in a nonspecific manner and independent of its 

direct effect on individual receptors” [361].   

 

9. Cases of using antihistamines on patients with COVID-19 and patients after COVID-19 on ICU: 

Materials and methods 

 

9.1. Dr Mayank Vats Interventional Pulmonologist, Adult Pulmonologist, Intensivist and Sleep 

Physician in Rashid Hospital in Dubai 

As per personal communication/ telephonic discussion, antihistamines primarily levocetirizine and 

cetirizine has been used quite often in the management of COVID-19 patients especially  in  moderate 

to sick hospitalized patients  requiring high flow oxygen and or mechanical ventilation  and  it helped 

significantly for the suppression of cough, symptoms of dyspnea and breathlessness and throat 

symptoms with significant symptomatic relief to the patients and hence justifying the role of histamine 

in the pathophysiology of COVID-19 and which responded well to antihistaminic medicines.   

Although there are no double blinded randomized controlled trial of the effects of antihistaminic in 

COVID-19 patient but our vast clinical experience on the large numbers of COVID-19 patients in suggest 

that definitely histamine mechanism plays a significant role  in the COVID-19 related complex 

pathophysiology and we recommend to conduct double blinded multi center trials to establish the role 

of antihistamines in the management of COVID-19 patients to offer a safe and cost effective solution to 

break the chain of COVID-19 pathophysiology and help patients. 

The Government of India, following the informations from the authors of this article, during the top level 

of pandemia, on the 4th of May 2021 included the antihistamines (Levocitrizine 5 mg) to official 

protocol for COVID-19 treatment, helping to reduce the numbers of cases. 
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(Table.2.) The charts from Google Statistics regarding the COVID-19 new cases and deaths in India, 

after the introduction of the Levocetirizine in the Indian national COVID-19 treatment protocol the 

numbers of cases reduced exponentially, although it can't be attributable only to Levocetirizine, as many 

other factors we also operating simultaneously but this show that Levocetirizine helped a lot. 

 

9.2. Dr Anna Skrzyniarz-Plutecka Head of Anesthesiology and Intensive Care Department, 

Masovian Oncology Hospital in Wieliszew 

The measure of the temperature of the air on (Pic. 3.):  

1. The temperature of air in the room is 23,6ºC (for this temperature 100% humidity is 21,22 mg/L), 

which should be noted: would be markedly lower with air conditioning. 

2. The temperature of oxygen going out from „the wall” is 23,6ºC (for this temperature 100% humidity 

is 21,22 mg/L) 

3. The temperature giving to patient from respirator with 60% of oxygen is 26,9ºC (for this temperature 

100% humidity is 25,54 mg/L) 
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4. The temperature of air which should be given to the lungs is 37ºC (for this temperature 100% humidity 

is 44mg/L) 

 

 

 

Pic. 3. One of example of temperature or air going from respirator to patients’ lungs on ICU. 

 

9.2.1. The ICU clinical case report of a patient with pulmonary edema as a result of histamine 

shock 

Introduction 

A 44-year-old patient without load was qualified for general anesthesia for ENT surgery  septoconcho-

plastics at the beginning of May 2021. She had a history of headaches and periodically migraine - 

relieved by painkillers, the state after appendectomy years ago. She denies allergies. In physical 

examination without deviations, weight - 56 kg, height 152 cm, BMI - 24 kg/m2, life parameters normal. 

In the laboratory tests performed before the operation without any deviations, the ECG was normal. 

The course of anesthesia and surgery 

At 5:30PM the patient is admitted to the operating theater in a general stable condition. In the hours 

5:40–6:40PM the course of anesthesia and the operation were correct. After anesthesia, awake, 
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extubated, conscious with verbal-logical contact, life parameters normal (BP–140/90 mmHg, HR–

89/min, 100%). After a few minutes, trismus, skin with a bluish-gray color, decrease in SpO2 to 30%, 

HR–50/min. 10 mg of Midanium I.V., 100 mg of Skoline I.V. were administered and the patient was re-

intubated. A pink foamy discharge was aspirated from the endotracheal tube, indicating pulmonary 

edema. Subject symmetrical pupils, equal, with the correct reaction to light, auscultation revealed 

crackling over the entire pulmonary fields. At 6:50PM 100 mg of Hydrocortisone I.V., 100 mg of 

Furosemide I.V. was administered with no effect. The patient with respiratory insufficiency, 

mechanically ventilated, and with limited circulatory efficiency was transferred to the Intensive Care 

Unit. 

Course and treatment in the ICU 

On admission to the ICU, the patient was still respiratory insufficient, mechanically ventilated, sedation 

with I.V, Dexmedetomidine infusion and pain treatment with Paracetamol and Metamizol in I.V. frac-

tionated doses. She was cardiovascularly unstable–norepinephrine infusion with a small flow of 0.08-

0.32 mg/h I.V. was needed, which was disconnected after 3 hours. In the arterial blood gas analysis 

performed 40 minutes after the incident has occurred symptoms of acidosis (pH-7.26, BE-(-3.1) mmol/l) 

revealed, increased CO2 partial pressure of 55.9 mmHg and decreased O2 partial pressure of 50.5 mmHg 

and increased level of D dimers 1010 ng/ml with the norm to 500 ng/dl, APTT was shortened to 21.6s 

with the norm 25.4-36.9s. At 7:20PM due to the patient's serious condition and suspected histamine 

shock, 6 mg of Clemastinum I.V, and 5 mg of morphine were administered I.V. (then, in the next 2 days 

of stay, she received Clemastinum in a dose of 2 mg I.V. daily). At 8:00PM the patient was transported 

to the computed tomography unit for CT examination of the head and chest. In the CT of the head there 

were no signs of intracerebral and pericerebral bleeding, shaded nasal passages and partially the 

posterior nostrils are described (state after laryngological surgery and tamponade). In CT of the chesta 

trace of fluid in the right pleural, no features of fluid in the left pleural, scattered inflammatory 

thickenings are visible in both lungs mainly around the bronchovascular bundles with the formation of 

consolidation in the segment 2 of the right lung with a wide base adjoining the fissure. Less severity of 

lesions in segment 2 of the left lung, in segment 6 bilaterally dorsally. Few areas of ground glass 

opacities. The area and distribution of lesions is not typical of COVID-19 inflammation. In the performed 

echocardiography no obvious signs of ischemia, EF–65%, no contractility disorders, no signs of fluid in 

the pericardial sac. 

At 8:20PM, one hour after the administration of anti histamine drugs, the patient's clinical condition 

improved, auscultationally normal vesicular murmur, without additional pathological murmurs. In 

control tests, arterial blood gas analysis was normal, the level of cardiac enzymes was normal (normal 

CK-MB, normal troponin T). On the next day at 6:30AM the patient was awake, extubated, her breathing 

was efficient with oxygen supplementation through the mask. From 1:00PM own breathing without 

oxygen supplementation. Follow-up studies showed a transient increase in the total number of 
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leukocytes especially in the neutrophil and monocyte class, and a decreased level of lymphocytes. In the 

control chest X-ray in the lower parts of both lungs and in the periaphragmatic residual, slight 

parenchyma densities. In the completed interview from the patient in Nov 2020, a previous infection of 

the upper and lower respiratory tract (the COVID-19 test was not collected), and small parenchymal 

densities were described on a chest X-ray. 

Due to the very good condition of the patient, on the next day she was transferred to the surgical unit 

and discharged home with the recommendation to take the antihistamine drug for 5 days and to get the 

chest X-ray in 4-6 weeks. 

Comment  

At the end of April 2021, I spoke with Ms Magdalena Filcek, the author of the hypothesis regarding the 

histamine reaction in COVID-19, SIRS and SEPSIS, and after connecting patients to a ventilator. I 

believe that it included many accurate observations in the matter of the effect of ventilator air 

temperature on lung mast cells and the "histamine and cytokine" storm they release. After analyzing the 

above hypothesis, antihistamines were used in the described situation, based on the patient's clinical 

picture and the lack of response to the administration of steroids and diuretics. In my opinion, the 

clinical course and the patient's condition prove the correctness of the above concept. 

9.2.2. The ICU clinical case report of a patient with numerous internal diseases and the 

prophylactic use of antihistamines  

Introduction 

A 56-year-old patient qualified for general anesthesia for surgery to remove the right salivary gland 

tumor in May 2021. History of arterial hypertension treated with several antihypertensive drugs, type 2 

diabetes treated with oral medicines, bronchial asthma-treated with inhalation and oral steroids, 

reactive arthritis and obesity. Allergies of aspirin, non-steroidal anti-inflammatory drug (NSAIDs), 

metamizole and inhalant allergy (dust, pollen of grasses and trees). The patient additionally states that 

he was in the emergency room many times over several years due to severe an aphylaxis and worsening 

of bronchial asthma due to inhalant allergy and taking painkillers (NSAIDs). He had a mild COVID-19 

infection in February 2021 general weakness was the dominant symptom. In the physical examination, 

the following abnormalities included: significant abdominal obesity, multiple purulent papular skin 

eruptions on the arms, chest and back area, weight - 103 kg, height 178 cm, BMI - 32.5 kg/m2, life 

parameters: BP-160/90 mmHg, HR-70/min, SpO2 94-95%. In the laboratory tests per-formed before 

the operation, glucose - 186 mg/dl, otherwise without significant deviations, the ECG was normal.  
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The course of anesthesia and surgery 

 At 3:00PM, the patient was admitted to the operating theater in a general stable condition. Life 

parameters without significant deviations: BP-155/58 mmHg, HR-80 /min, SpO2 93-94%. 15 minutes 

before induction of general anesthesia, patient was administered prophylactically 6 mg of Clemastinum 

I.V. The course of anesthesia and surgery were without complications. I.V, steroids, which are standard 

in this type of ENT procedures, were not administered. Patient awake and extubated without any signs 

of respiratory hypersensitivity. Parameters after the operation: BP-130/80 mmHg, HR-70 /min and 

SpO2 97%.  

Comment  

At the end of April 2021, I spoke with Ms Magdalena Filcek, the author of the hypothesis regarding the 

histamine reaction in COVID-19 and after connecting patients to a ventilator. I believe that it included 

many accurate observations in the matter of the effect of ventilator air temperature on lung mast cells 

and the "histamine and cytokine" storm they release. After analyzing the above hypothesis, and on the 

basis of the patient's clinical picture, I decided to use prophylactic intravenous antihistamines in the 

above described case. In my opinion, due to the patient's medical history, blocking the histamine 

receptors protected him from perioperative respiratory complications, which proves the correctness of 

the above concept. Such an action also had a preventive effect on the swelling of tissues in the operated 

area, which often occurs in this type of surgery. Usually in such situations I.V. steroids are used with 

little effect. In the case described above, their use was not necessary, because despite the 3-hour 

procedure, there was no significant swelling. In my opinion, this individualized clinical approach 

contributed to a faster recovery of the patient and shortened his stay in the hospital. 

9.3. Discussion 

Surgical treatment causes a high frequency of peri operative complications, especially complications 

related to the respiratory system, posing a threat to health and life [362]. It is important to reconsider 

the muscle relaxation and mechanically recruiting lung maneuvers - due to too much of pressure needed 

to open the lungs by lifting the muscles and ribs against gravity which could lead to activation of  mast 

cells in  the lungs.  

In the procedure of checking how many hospitals use a heater and humidifier (up to 37 °C and 100% 

humidity), and how many hospitals use "bare" ventilators without heated respiratory systems - it is 

VERY IMPORTANT to check what is the temperature and humidity of the air which is going to the 

patient's lungs from the  ventilator, and to check if hospitals are using HH or HME, as there is "the effect 

of heat and moisture exchanger and gas flow on humidity and temperature in a circle anesthetic system” 

[363]. Moreover, it is very important to be aware of warming up blood and fluids which are given to 

patients, because: 
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"Infusion of 1L of fluid at 21 °C can lower the patient's temperature by 0.25 °C. The infusion of thawed 

blood products at a temperature of 4 °C has an even greater impact on lowering the temperature" [364] 

also cold blood and fluids can activate the mast cells in the body to release storm of histamine and 

cytokines.  

In any cases it is advisable to giving antihistamines throughout the whole process of treatment, before, 

during mechanical ventilations, operations and afterwards.  

Unintentional Hypothermia: with an incidence of <36 °C may affect 50% to 90% of patients and has 

been defined as the most common preventable surgical complication. One American physician described 

maintaining normothermia this way: "There are few, if any, anesthetic interventions that have been 

proven to significantly improve surgery outcomes with so little effort, risk and cost that makes it an 

almost perfect area for measurements and improvements" [365]. 

Active patient warming has been recommended as an infection-prevention step by healthcare authorities 

around the world. In fact, forced air warming has been specifically recommended as a warming modality 

in SSI-reduction guidelines issued by the U.S. Institute for Healthcare Improvement, the UK National 

Institute for Health and Clinical Excellence, the Scottish Patient Safety Alliance, the Canadian Patient 

Safety Institute, and the Australian Commission for Safety and Quality in Health Care. In 2009, forced-

air warming was included as an active warming modality in the U.S. Centers for Medicare and Medicaid 

Services SCIP Infection 10 quality measure [364]. 

„Due to a different cause of histamine intolerance, slightly different drugs will be used than in the case 

of allergies. If symptoms are present, an antihistamine  doses and the oral administration of the DAO 

enzyme should be given. In severe cases, it may be necessary also to administer a steroid” [181] (which 

unfortunately have sides effects). 

A recent report from observations in many countries shows a lower than expected representation of 

asthma and allergy patients with COVID-19 who took medications containing antihistamines as active 

substances, which is consistent and supports the presented finding [338][341][350]. Considering the 

potential benefits of antihistamines in the respiratory symptoms with cough, breathing difficulties and 

throat symptoms, and after seeing the clinical benefits of antihistamines in COVID-19 patients, we 

retrospectively conceptualize possibilities of histamin storm as a part of complex pathophysiology of 

COVID-19 patients  and we found good results. 

It seems that mechanisms that trigger autoimmune/autoinflammatory responses in SIRS, SEPSIS, HIT, 

children with PMIS and adults with severe COVID-19 (including the induction of high concentrations of 

IL-6) are similar [366][367]. It will be worth to search deeper to check how this discovery of the 

mechanism can help find solutions for prevent or treat other illnesses like for example: cancer, 
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Parkinson, Alzheimer [369], Ebola, HCV, HIV, flu and many more, also considering „mast cell activation 

disease, its concise practical guide for diagnostic workup and therapeutic options” [370]. 

 

10. Conclusion 

This discovery of COVID-19 mechanism can help with defense and treatment, is a rediscovery of gas 

physics in mechanical ventilation, mast cells in lungs and the histamine with antihistamines. The 

symptoms of COVID-19, SIRS and SEPSIS could be the histamine intolerance symptoms - following the 

mechanism: the histamine storm, which leads to failure of multiple organs in the body, is unleashed 

from mast cells triggered at the beginning by COVID-19, causing breathing problems. After that mast 

cells are extensively activated to release next doses of histamine by particularly cold, dry air from 

ventilator providing also regarding to the Charles Law - too much volume or pressure into the patient’s 

lungs. 

Mast cells could contribute to the pathogenesis of COVID-19 and multi-organ inflammatory syndromes 

also occurring in HIT, SIRS and SEPSIS through the release of mediators taking part in proinflammatory, 

thrombogenicity or fibrotic process. SARS-CoV-2 could act as an environmental, an external trigger for 

mast cells, somehow opening the way to another trigger like histamine, possibly causing a chain of 

events that lead to a hyperimmune response. This life-threatening dysfunction to a dysregulated 

response to infection is very often far from of infection site. Difference between allergies and Histamine 

Intolerance called “Pseudo-Allergy” is that allergies are an IgE mediated histamine response to an 

allergen and the Histamine Intolerance is the body's toxic response due to the excessive accumulation 

of exogenous or endogenous histamine, causing so many problems, virtually in every area of the body, 

which also plays a key role in the complex physiopathological mechanism known as neurogenic 

inflammation. 

The reason could be an inability of the body to efficiently neutralize too much of released  histamine.  

Hence, it is reasonable to consider inhibition of histamine at least for prophylaxis with enzymes DAO 

supplementation and with antihistamines (for example: antagonists for H1 of II generation)  from the 

first onset of COVID-19 dyspnea symptoms also for symptomatic treatment of patients diagnosed as 

having COVID-19, HIT, SIRS and SEPSIS symptoms and in whole process of mechanical ventilator 

treatment on ICU, where also is recommended adding the HH device to respirator  (36-37°C of air with 

100% of humidity). 

First cases that verified Magdalena Filcek discovery were done in UAE, Poland and India - they showed 

that antihistamines have beneficial effects for symptomatic treatment during the COVID-19 pandemic 

or as adjuvant therapy for severe of COVID-19 with chronic multi-organ symptoms also with regular 

patients before and after operation on ICU. The Government of India, following the informations from 
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authors of this article during the top of pandemia included the antihistamines (Levocitrizine 5 mg) to 

official protocol for COVID-19 treatment, helping to reduce the numbers of cases and deaths. (Table.2) 

The above evidence together indicates that H1 receptor antagonists represents a promising tool to pro-

vide novel therapies in the current situation, because this is an intolerance to too much of histamine 

released from mast cells in the body, not an allergy. The antihistamines already have the clinical studies 

for blockage of histamine receptors, they have no side effects and are available over the counter. 

Better understanding of mast cell heterogeneity  and histamine actions, which are involved probably in 

all types of inflammatory conditions of the respiratory tract, at the microenvironmental level and their 

additional physical triggers, could lead to new revolutionary strategies of treatment for allergic and 

nonallergic respiratory diseases.  

COVID-19 as an invisible spreading infection, makes humankind look forward for a medical agent that 

is highly safe, and which can be used by a wide range of patients  antagonists for H1 receptors has a 

natural role suppressing a number of inflammatory activities, that is why they can improve patients 

outcomes, also in reducing lung inflammation induced by histamine, those make them the answer for 

mitigation the histamine excess inflammatory response of COVID-19. (Pic.4). 

Repurposing drugs is a viable strategy in the current context that can significantly reduce drug 

development times and aid in a rapid response also to a new virus version epidemic. Histamine H1 

receptor antagonists have been reported to have a broad spectrum of antiviral activity.  

In summary, antihistamines can: reduce the number of hospitalizations of patients with COVID-19 as 

well as their connection to a ventilator, reduce the number of VAP and possible deaths from COVID-19, 

SEPSIS and other diseases, and inhibit the progression of disease from the first symptoms. 
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Additional work is needed to relate our findings to the clinical studies to determine of specific 

antihistamines and its dosages to check which are the most effectiveness for COVID-19 patients and 

also on ICU - to help millions of people globally. 

Pic.4. Iconographic of the discovered mechanism of pathophysiology of COVID-19. The author of 

infographic is Magdalena Filcek with assistance of Ewa Aplas for the main schema. 
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