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ABSTRACT
Since its onset, the new coronavirus SARS-CoV-2 has manifested multiple paradoxes related to both 

complications of the infection and treatment resistance. 
The experiences in therapy started from the use of neutralizing monoclonal antibodies and anti-cytokine 

therapy (anti IL-6, anti-TNF-alpha and CCR5) up to experiments of immunomodulation with glucocorticoids 
and proposal of very powerful immunomodulatory drugs like cyclophosphamide in optimized diagrams in 
order to induce the depression of the immune hyperergic reaction with the maintenance of TH and TC 
lymphocyte resistance to keep the anti-viral activity in the absence of an etiological treatment. 

The SARS-CoV-2 infectious syndrome, that has the lung (alveolar impairment directly induced by the 
virus) as its target organ, is doubled by an autoimmune inflammatory syndrome, in which the main shock 
organ is also the lung, the result being represented by the acute respiratory distress syndrome (ARDS). 
When children are affected, inflammation is usually more extended, involving several systems in the 
multisystem inflammatory syndrome (MIS-C). 

The cytokine storm, which secondarily damages the pulmonary parenchyma in the attempt to remove 
the virus (the theory of the innocent witness) seems not to be able to explain alone the severity of certain 
cases, because inflammation does not respond in a favorable manner to any of the tested anti-inflammatory 
and immunosuppressive medications (including anti-IL-6, anti-IL-1, anti-TNF-alpha) on one hand, and 
sometimes, no severe necroptic anatomical pathologic lesions are found, in compliance with the clinical and 
paraclinical investigations and the evolution to death, on the other hand. 

In this context, also the second major immunologic mechanism could function: the molecular mimicry 
– cross-reactivity between viral epitopes and various antigenic determinants from the body, other than the 
tissue structures of the respiratory system. 

In a similar manner, in the past, genital staphylococcal infections among women wearing tampons, 
sometimes generated a toxic-septic shock with an unexpected evolution to death.  It is also about an atypical 
cytokine storm, generated by the staphylococcal toxins (super-antigenic) but probably, the aggressiveness 
was also generated by the cross reactivity with chemical antigens from the cotton fibers, because this 
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BACKGROUND

Some assumptions support the theory of the 
“innocent witness”, in which the hyper-acti-

vated lymphocytes (Th, especially Th1 and 
Th17), coordinating the other elements of the 
non-specific immune system, can no longer con-
trol the magnitude of the immune response, in 
the attempt to eliminate the virus and fatally 
damage the uninfected surrounding cells. 

The essential parameter of this “cytokine 
storm” is the excessive activation of macro-
phages, with an increase of pro-inflammatory 
cytokines (IL-6, IL-12, interferon, TNF-alpha), to 
which there the factors issued by the mastocyte 
and neutrophil are added, the inflammation 
being supported and doubled by the activation 
and proliferation of the cells of the specific im-
mune system (Th and TC). 

The described hyperegic inflammatory phe-
nomenon is also noticed under various cellular 
and humoral aspects in other severe viral or bac-
terial respiratory infections, in which there is a 
favorable response to at least one of the existing 
anti-inflammatory or immuno-depressive thera-
pies (for instance, glucocorticoid administration 
in pleurisy or tuberculous meningitis), compared 

to the inflammation associated to Sars-CoV-2 in-
fection, which manifests an extreme rigidity to all 
immunomodulatory therapies.  

In these conditions, we must see which is its 
complex mechanism and whether the reaction 
involves the intervention of several antigenic de-
terminants, as in the case of the toxic-septic 
shock from the genital infections with 
Staphylococcus in women during their menstrual 
period who wear tampons. 

In COVID-19, the cross-reactivity between 
the viral epitopes and pulmonary tissue struc-
tures, which generates a severe pneumonia, 
could be doubled by a mechanism of cross-reac-
tivity with the chemical antigens introduced in 
the body (gaseous or belonging to the intubation 
cannula) in certain patients. Normally, this should 
induce a phenomenon of immunologic tole-
rance (specific and active inhibition reaction of 
the immune response towards an endogenous or 
exogenous antigen); the new pathology related 
to chemical immunogenicity in the last years 
doubles the infectious one, which could explain 
the extremely difficult therapeutic approach. 

In general, the gaseous oxygen is an exoge-
nous molecule which has a total tolerance from 
the body (so, it functions as haptens). In a soluble 

disorder generally appeared among women in the menstrual period, sometimes the local genital infection 
being minor. Moreover, with the lapse of time, the reaction of shock no longer appeared, probable through 
the increase of immunologic tolerance to cotton fibers. 

In a similar manner, in COVID-19 a reaction of hyper-sensitivity to a gaseous antigen could 
overlap, considering the decrease of tolerance at the invasive administration of oxygen (the contact with 
BALT – the lymphatic system associated to the bronchia, where the resident macrophage is the siderophage) 
and partial maintenance at the non-invasive administration through mask or extracorporeal, which induces 
the first contact with the lymphatic elements associated to the oropharyngeal cavity or blood, where the 
siderophage can no longer be observed. In this context, some adult patients with COVID-19 could manifest 
an immunologic genetic defect of TS at BALT level, as women with staphylococcal toxic-septic shock had a 
local defect at the VALT level (lymphatic tissue associated with the genital tract).

In children, the syndrome is rare and more multisystem, which rather suggests the breaking of central 
tolerance through the lack of intra-thymus or intra-medullary deletion of the auto-reactive clones of (Th TC), 
while among adults the defect seems to be more peripheral, local, with the involvement of TS and resident 
macrophages (siderophages). This could explain not only the higher level of severity in elder patients and 
those with cardiac disorders but also the rarity of the pathology in patients aged under nine years. 

Keywords: ARDS (acute respiratory distress syndrome), MIS-C (multisystem inflammatory 
syndrome in children), molecular mimicry, cross-reactivity,  

Th lymphocytes (T helper lymphocytes), TC lymphocytes (cytotoxic T lymphocytes),  
TS lymphocytes (suppressor T lymphocytes), Treg lymphocytes (regulatory T lymphocytes), 

macrophages (Mf), monocytes, basophils, lymphatic tissue associated to  
the bronchial mucosa (BALT), monoclonal antibodies, cyclophosphamide (Cy).
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state, in which it is bound to the hemoglobin as 
oxyhemoglobin, it becomes a self-structure and 
has immunologic tolerance. It is likely that in 
some adult patients with immunologic defect at 
the level of BALT, this hapten binds to the struc-
ture of a protein at the level of the respiratory 
mucosa and modifies its structure, obtaining im-
munogenicity and starting a hyperegic response. 
This is the main model of the intolerance reac-
tion to chemical substances and medicines and it 
is the closest to the IV type of hypersensitivity 
reactions (Table 1). 

During type IV hypersensitivity reactions, the 
following patterns can be differentiated: 

– Jones Mote reaction: contact of the cutane-
ous tissue with soluble antigens, the main effec-
tors being represented by mastocytes and baso-
phils instead of macrophages; it is one of the 
mechanisms of contact rash – through chemical 
or physical agents, including radiations (sun 
rash), pressure, temperature (rash in case of cold 
and hot weather, where the mechanism is mainly 
humoral; 

– contact hypersensitivity – it appears at the 
contact of the cutaneous tissue with incomplete 

antigens or haptens, usually chemical (metals, 
plastic materials, anesthetic drugs or antibiotics 
applied as ointments), which usually have a small 
molecular weight and a simple structure, and at 
the level of the epidermis are coupled with free 
proteins or belonging to the membrane of the 
epidermal cells, and from haptens they become 
complete antigens. In the inflammatory out-
break, Th lymphocytes sensitized through a pre-
vious contact (lymphocytes with memory) attract 
the main effectors, including specific antigen TC 
lymphocytes, macrophages, mastocytes and ba-
sophils;

– delayed classic hypersensitivity (tuberculin 
type): the prototype is represented by the intra-
dermic-reaction at tuberculin – the reaction 
started through the inoculation of tuberculin, a 
substance extracted from Koch bacillus cultures; 
at the inoculation place, the sensitized Th lym-
phocytes recruit other cells, especially macro-
phages. The main protagonist of the reaction is 
represented by macrophage activated by TH1 
lymphocyte (via IL-2) and macrophage profile 
cytokines (IL-1, TNF-alpha), IL-6 secreted by the 
endothelial cells activated by IL-1. Through these 

TABLE 1. The main types of hypersensitivity reactions  
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IL-1 and TNF-alpha produced by the macro-
phages from the outbreak, the pro-coagulating 
properties of the local endothelia are augmen-
ted, with the stimulation of the pro-aggregating 
properties of the platelets;

– the granulomatous reaction, with the trans-
formation of macrophages in epithelioid and 
multi-nucleated giant cells. 

It results that COVID-19 infection is close to 
tuberculin hypersensitivity: the cytokine storm is 
similar and the protagonist is the macrophage 
activated by Th1 and mastocyte. This type of re-
action is one of the mechanisms encountered in 
infections with intracellular germs and it is trig-
gered by a part of the proteins of the Koch bacil-
lus. In tuberculosis (primary or secondary infec-
tion), the global mechanism is much more 
complex and involves a major participation of 
several cellular mechanisms (Tc lymphocytes, NK 
cells and macrophages), with a massive discharge 
of cytokines of T and macrophage profile. In any 
high pathogenic infection, a major participation 
of the specific immune system, doubled by the 
non-specific one, is expected. However, in the 
COVID-19 infection, a paradox appears: the cy-
tokine storm is predominantly macrophage and 
mastocytic, doubled by the activation of cells of 
the specific immune system. We cannot find an 
intense expression of the main antiviral effectors, 
including Tc lymphocytes and NK cells. Also, at 
the level of the humoral immunity, an atypia can 
be found: the IgM antibodies appear later and 
they are non-specific, opposite to usual viral in-
fections; the antibodies used in the diagnosis are 
of IgG type.   

All these aspects suggest an additional in-
volvement of certain chemical antigens that ini-
tiate hyperergia, with protagonists belonging to 
the non-specific immune system, as in the hy-
persensitivity induced by chemicals (contact der-
matitis). 

In COVID-19, the reaction is similar to con-
tact dermatitis, but it develops at the level of the 
respiratory mucosa (BALT, which main resident 
cell is the siderophage) and can be triggered by a 
chemical or physical immunogen, most probable 
the hapten bound with a tissue protein. It is im-
portant that before these had tolerance, which 
theoretically means the possibility for the TH 
lymphocytes to return to normal. This seems also 
to be the case of the angioedema induced by 
IECA and sartans. A similar situation can be 

found in the adverse reactions to IECA and sar-
tans; the angioedema, that probably involves an 
immunologic mechanism, sometimes appears 
after months or years of treatment, it lasts for a 
few days up to several months, then totally dis-
appears and evolves in episodes, with long peri-
ods of pause. IECA as the sartans, are haptens, 
but, after a while, they might be noticed by the 
immune system, and, through an unknown 
mechanism, they sensitize a cellular line that se-
cretes cytokines with vascular tropism, or sensi-
tize the endothelial cells and modify the secre-
tion of certain interleukins. Sometimes, the 
angioedema disappears under treatment, which 
also means the return to normal of the Th lym-
phocyte, with the recovery of the previous tole-
rance. The fact that tolerance appears and disap-
pears in episodes shows that IECA and sartans 
are at limit (sometimes Th loses its tolerance but 
still institutes a minimum response, and subse-
quently, it spontaneous resumes the tolerance). 
Also, this particularity draws the attention over 
the fact that ECA2 receptors have been noticed 
for a while by the immune system, concomitant-
ly with the complementary medication. This ob-
servation is sometimes used in the attempts of 
treatment through desensitization, which mainly 
aims to reduce the Th lymphocyte to the normal 
status. 

A sort of demonstration for this purpose was 
performed in mechanically intubated patients, 
when bringing the oxygen at the BALT level led 
to the increase of the attention of the Th1 lym-
phocyte, which “reminded” of the previous self-
tolerance and accepted the intervention of the 
defensive mechanisms of immune response de-
crease through glucocorticoids. 

In a similar manner, a patient with contact 
dermatitis at ointment with Sinedrol used for 
post-combustion wounds, who previously mani-
fested a tolerance to Sinedrol and had acciden-
tally administered it for several days after the 
onset of symptoms, developed tolerance to the 
ointment, with the disappearance of lesions un-
der treatment. A similar situation can be found in 
the case of contact rash at clothes. 

In gas gangrene, an infection with bacilli from 
the Clostridium genus, the toxic-septic shock fre-
quently occurs; it is possible for an immunologic 
component to intervene through intolerance to 
the gas resulted from the bacterial fermentation 
of sugars, considering the severity of manifesta-
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tions and treatment resistance, which also in-
cludes an antibiotic treatment. 

All reactions of this type have a difficult res-
ponse to corticosteroids, except for cases when 
other mechanisms are also associated (type 1, 2 
or 3). 

This multiple treatment resistance results 
from the complexity of the mechanisms involved 
in the disruption of tolerance. There are two 
main mechanisms involved in the initiation of 
immunologic tolerance: 1) at central level, an 
intra-medullary and intra-thymus positive and 
negative selection occurs, with the selection of 
normal clones and deletion of the self-reactive 
ones, followed by the transfer of lymphocytes to 
the peripheral area; and 2) peripherally, the pro-
cess is exclusively developed outside the thymus 
and it is based on antigen specific Ts cells, which 
determine the release of suppressor T factors 
with inhibitory effects; in case of local immuno-
logic effects at the level of BALT, this extra-thy-
mus self-tolerance is interrupted through a com-
plex mechanism in which the main role is played 
by the contra-suppressor T lymphocytes, which 
inhibit the TS lymphocytes and activate the TH 
ones. 

Usually, in all autoimmune diseases both 
types act, the central mechanism being predo-
minant in the systemic diseases. In COVID-19 
infection in children, it seems that the central 
mechanism is predominant, the response to glu-
cocorticoids being better, while in adults the pe-
ripheral mechanism is predominant. Within it, 
the T suppressor–T counter-suppressor line is 
damaged, with the major cellular involvement of 
the macrophage and mastocyte. The reaction is 
controlled from the central level by Th lympho-
cytes, which is also defective (central and peri-
pheral defect). It is important to analyze which of 
the TH subtypes is involved, causing such a high 
resistance to all therapies. 

Usually, the macrophage reaction is coordi-
nated by Th1 lymphocytes and the mastocytic 
one through Th2 lymphocytes, also involving a 
specific humoral response in antibodies, initially 
IgM and subsequently IgG. 

The immunological profile of the COVID-19 
infection involves: Th1 activation, with TC im-
mobilization and the activation of the macro-
phage, with the profile cytokines (IL-6, TNF-alpha, 
interferon); Th17 activation, which probably co-
ordinates the macrophages with the main macro-

phage mediators; and activation of Th2 lympho-
cytes, with the recruitment of B lymphocyte and 
mastocytes, and the release of mastocyte media-
tors. 

These types of associated reactions are fre-
quently found in the pathology, but they are 
characterized through an at least partial response 
to therapy, especially because of the involve-
ment of prototype 1 (mastocyte and basophil). 

In COVID-19, it seems that more inversions 
are produced: the peripheral response seems to 
be more aggressive, supported by macrophages 
and mastocytes and doubled by the humoral im-
munity coordinated by Th2, in which probably 
the non-specific IgM antibodies are addressed to 
the hapten-carrier complex, and most of the spe-
cific antibodies are addressed to the virus. In 
these conditions, it seems that a part of the ag-
gressive autoimmune response is supported by 
the TH2 lymphocytes (which also coordinate the 
mastocytes). 

The Th1 lymphocytes primarily handle the 
antiviral defense (more through Tc and NK). The 
anti-chemical line seems to be predominantly 
supported by macrophages and their mediators, 
mastocytes and basophils, which should deter-
mine an at least partial response to corticothera-
py. This line could be led by Th17 lymphocytes, 
which manifest oxygen intolerance. The Th1 
lymphocyte, which is the main coordinator, had 
to lead a strong offensive reaction against a virus 
in parallel with an immuno-depression reaction 
to a chemical agent, and in certain persons it 
succeeds.  

However, in patients with genetic defects it is 
possible that, besides the defect from Th17, a 
Th1 defect is also associated, which is initially in-
volved in the anti-infectious defense, so it can no 
longer coordinate a braking reaction together 
with Ts of the anti-chemical immunologic res-
ponse, as it would be expected. This means that 
Th17 lymphocyte has established an intolerance 
to the hapten-carrier complex, while Th1 lym-
phocyte has two variants: if it established intole-
rance, it triggers a rejection reaction; or, if it es-
tablished tolerance – considering that it is 
stronger than Th17, it might accept the new va-
riant of oxygen (oxyhemoglobin) also as self, con-
sidering the fact that it is the leader and it makes 
the major decisions. In these conditions, it is cre-
ated a nonconformity between Th1 and Th17, 
which is rarely found in the autoimmune disea-
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ses. This is the only way in which the total lack of 
response to the treatment can be explained. 

In general, the Th subsets concord, so that if 
they have instituted an activation command to a 
certain antigen, they mutually also accept an im-
munosuppressive therapeutic intervention, with 
a satisfactory response. 

Only if Th1 and Th2 are uncompliant, in the 
sense that Th1 has instituted tolerance (which is 
very probable, considering the fact that oxygen is 
the antigen, including the one from inhaled air) 
and Th2, being defective, instituted non-tole-
rance, the response to the immunosuppressive 
therapy is blocked by Th1, which does not con-
sider opportune the intervention in the condi-
tions in which it has a severe infectious reaction. 
This means that the defect can also be found at 
the Th1 level, but backwards, it institutes tole-
rance too easily and fails to notice that Th17 has 
a defect: it hardly institutes tolerance and fails to 
listen to the Th1 commands. 

A little girl has instituted an anaphylactic 
shock at Ampicillin given by injection in a hospi-
tal setting and she could not be saved despite all 
resuscitation measures used in the intensive care 
unit. Non-responsiveness to therapy could also 
be explained through a central non-compliance 
at the TH1–TH2 level, in which the shock reac-
tion of IgE mediation was led by Th2 lympho-
cytes (activators of B lymphocytes through IL4, 
with the degranulation of mastocytes and baso-
phils). Usually, the reaction takes place with the 
approval of Th1 lymphocytes, but this might 
have been a particular case in which Th1 has in-
stituted tolerance to Ampicillin, while Th2 issued 
a reverse command, which led to the blocking of 
medication by Th1. 

It is possible that a similar mechanism, with 
discrepancies between the Th subsets, is in-
volved in other autoimmune diseases which are 
resistant to corticoids, such as erythematous lu-
pus. These might be the cases reserved to plas-
mapheresis. In these conditions, the classical 
plasmapheresis could be tried in the inflamma-
tion associated to COVID-19. 

The cross-reactivity mechanism

In COVID-19, the hapten can interact with a 
soluble protein or from the level of the cellular 
membrane. This could also be from the level of a 
receptor – for example, RECA2. An argument for 

this purpose would be the fact that the admini-
stration of non-neutralizing monoclonal antibo-
dies (except for the RBD subunit of S protein) 
sometimes provides disease improvement. This 
means that this binding pushes away the struc-
ture. 

Hapten–ECA receptors (carriers) has cros s-
reactivity (large similarities) with the structure, 
and protein S–ECA receptors become non-neu-
tralizing antibodies – protein S–ECA receptors, 
thus lowering the cross-reactivity with oxygen, 
which is one of the desiderates. 

The administration of neutralizing antibodies 
induces blockage reactions such as neutralizing 
antibodies – protein S, in an attempt to decrease 
of pathogenicity. It can only be done in the low 
and medium forms, in which cross-reactivity 
seems to be absent (patients without respiratory 
assistance). This means that, in the form with 
cross-reactivity, these accentuate the inflamma-
tion. In this formula, more ECA receptors remain 
free, which means that they are involved in im-
munogenicity. They were also in the attention of 
the immune system in patients using IECA or sar-
tans, so it seems they are prone to abnormalities. 
In these conditions, the complex medicine–ECA 
receptors does not seem to be the most ade-
quate approach for the decrease of cross-reacti-
vity, because the complexes of this type are for 
several years in the attention of the immune sys-
tem as uncompliant. It is possible that the blo-
cking of these receptors with monoclonal anti-
bodies removes more hapten–ECA receptors 
complexes. It could be associated with the the-
rapy with non-neutralizing monoclonal antibo-
dies in order to decrease the cross-reactivity as 
much as possible. 

The blocking of these receptors with IECA 
brought no benefits, meaning that the immuno-
genicity was not lowered. 

Some specialists asked themselves if the virus 
acted directly on hemoglobin, producing chan-
ges at its level and, implicitly, at the level of oxy-
hemoglobin; nevertheless, extracorporeal oxy-
genation is better tolerated than invasive 
ventilation, which strengthens the suspicion of 
involvement of one of the gaseous forms. The 
action seems to be through the autoreactive im-
mune system, because it is the only one that can 
break the physiological tolerance to oxygen, he-
moglobin or oxyhemoglobin (a situation also en-
countered in the case of the nocturnal paro-
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xysmal hemoglobinuria, where the own red 
blood cells become susceptible to the action of 
complement through a genetic defect). 

The British study RECOVERY (2020) showed 
that treatment with Dexamethasone resulted in 
a reduction in mortality by 20% in patients with 
COVID-19 pneumonia who needed oxygen 
supplement and by 35% in those who were me-
chanically ventilated, with no consequences in 
patients without respiratory assistance. This par-
tial response to therapy with corticosteroids, 
only when oxygen supplementation was associ-
ated, could be explained through the mobiliza-
tion of a large number of inflammatory cells to 
oxygen supplements versus oxygen from the in-
haled air in patients with genetic defect. On the 
other hand, the severe reaction appears espe-
cially during intubation, which proves that the 
major defect is at the level of BALT. The admini-
stration of oxygen through mask or extracorpo-
real support is better tolerated; oxygen through 
mask is administered with a certain pressure and 
so, the first contact is with the MALT of the oral 
cavity (the lymphoid tissue associated to muco-
sa).

This is probable more integer than BALT and 
it better induces tolerance of first antigenic con-
tact; similarly, the tolerance induced in the blood 
by extracorporeal oxygenation seems to be more 
efficient, and so, the major defect in adults seems 
to be at the BALT level, through the peripheral 
interruption of acquired tolerance of T lympho-
cyte. 

In this context, it might be useful to test the 
immuno-modulators of Levamisol or Isoprinosi-
na type, in the idea to stimulate the local Ts with 
the decrease of amplitude of the inflammatory 
immune response. These were also tested in 
other infectious diseases with autoimmune com-
ponent of organ (for instance, chronic hepatitis) 
but with no obvious benefit.             

This is probably due to the fact that, in all 
autoimmune diseases, there is a mechanism of 
interruption of central tolerance (congenital) of 
lymphocytes through the absence of deletion of 
certain autoreactive clones, intra-thymus and 
intra-medullary, through mutations in the corre-
sponding genes. These autoreactive clones are 
described, from a pathologic anatomy point of 
view, also in SARS-Cov-2 infection (pulmonary 
infiltrates with activated T lymphocytes, pre-
dominantly CD8, as in most of the autoimmune 

diseases, because Th CD4 are more resistant and 
more difficult to be disordered). This is why the 
cancellation of these central autoreactive clones, 
which are especially Tc CD8+ autoreactive, re-
presents the major desiderate in all autoimmune 
diseases. In any disorder, it seems that there are 
also resistant Th CD4 lymphocytes, because 
other wise, survival could not be possible without 
Th lymphocytes. This is why the ideal immuno-
suppressor should not affect the Th lymphocytes 
or it should affect them as low as possible. 

As a proof, the calcineurin inhibitors (Cyclo-
sporine, Tacrolimus) are the strongest immuno-
suppressive agents in vitro, mainly acting on Th, 
IL-2 and Tc. But practically, their use is limited 
because in vivo, probably some Th lymphocytes 
remained after apoptosis are activated as a res-
ponse to a too strong immunosuppression. In 
other words, they probably act too aggressively 
on Th lymphocytes, which leads to its counterac-
tion (especially Tacrolimus, which is 10-100 times 
stronger than Cyclosporine). If these immuno-
modulators are haptens and are not recognized 
in a first stage by the immune system, the Th 
lymphocytes still recognize them through the 
study of their effects. 

On the other hand, immunosuppressive 
agents like glucocorticoids, which in vitro are 
considered weaker, in practice they continue to 
be ranked first among immunosuppressive the-
rapies; usually, these do not lead to a lympho-
cyte apoptosis, but only to the inhibition of 
CD4+ lymphocyte progress in the marrow and 
lymph nodes. In a similar manner, Azathioprine 
predominantly influences lymphocyte prolifera-
tion without acting on the cells being in a state of 
rest, and lymphatic toxicity is more selective on 
the large lymphocytes, granulocytes and throm-
bocytes (adverse reactions, granulocytopenia, 
thrombocytopenia). The Th lymphocyte, which 
is a cell of small dimensions, seems to be more 
affected through the reduction of proliferation, 
and not through cytotoxicity; activated cells are 
more frequently affected, while the ones at rest 
survive and ensure immunity through the Th line, 
which determines the classification of Azathio-
prine through the most reliable immunosuppres-
sive agents. However, viral activation, in some 
cases of treatment with Imuran, can be impor-
tant; thus, some authors launched the idea to 
use a treatment with Cyclophosphamide. Th 
lymphocytes manifest an increased resistance to 



514 Maedica
  

A Journal of Clinical Medicine, Volume 16, No. 3, 2021

COVID-19 InfeCtIOn – the POssIbIlIty tO InVOlVe Oxygen as ImmunOgen In the aRDs DeteRmInIsm

small and medium doses. This makes it one of 
the mod beneficial immuno-suppressors; its ad-
ministration conserves the Th lymphocytes, so it 
can be frequently administered in oncology as 
an antimitotic agent, with the maintenance of a 
minimum Th lymphocyte activity. 

Cortisone and Azathioprine weakly inhibit Th 
lymphocytes, without lymphatic toxicity, while 
Cyclosporine and Cyclophosphamide in high 
doses (used in oncology) are too strong and 
probably partially counteracted (in vivo), so that 
all four therapeutic agents have imposed the 
most in the practice of immunosuppressive agent 
usage, and the area can be also extended to on-
cology. Also, transplant needs the highest doses 
in the human pathology, because the receiver’s 
immune system, which is generally integer, ma-
nifests resistance and rigidity, which involves the 
necessity to increase the dosage similarly to that 
given in oncology. 

Based on these data, researchers have also 
experimentally used immunosuppressive agents 
as a therapy of association in infectious patholo-
gies, with components of immunologic hyperac-
tivation, and some authors have recently pro-
posed the use of Cyclophosphamide in 
inflammation associated to COVID-19. 

The literature quoted the case of a young pa-
tient with glomerulonephritis who was treated 
with Cyclophosphamide and was able to over-
come COVID-19 (positive tests, “ground glass 
opacified” on CT examination:), probably be-
cause the administered drug enabled the reduc-
tion of severe pulmonary manifestations. 

Another case of pulmonary abscess with 
Mycoplasma pneumoniae, in a 10-year-old pa-
tient from Japan who presented paraclinical 
markers of hypercytokinemia, received an adju-
vant treatment with Cyclosporine. 

Also many years ago, treatments with gluco-
corticoids or even strong immunosuppressive 
medicines such as Azathioprine were adminis-
tered with beneficial effects in chronic hepatitis 
with B virus (Ag HBe-). Only after many years of 
use, the effect was reversed, a viral activation 
being reported, with the accentuation of infec-
tion severity, which led to its interruption. The 
history of glucocorticoids might be repeated in 
patients with COVID-19, and these can be used 
as supportive treatment, under careful infectious 
and immunologic supervision, until signs of inef-
ficiency or danger appear. 

Clinical particularities 

Some authors differentiate two types of viruses: 
with low pathogenicity and with high pathoge-
nicity (h COVS), respectively, but genetic deter-
minism also seems to be important; it is probable 
that patients with severe forms have a genetic 
defect in the increase of expression of genes en-
coding the R–ACE2 receptor, and also in the ex-
pression of certain tissue structures that inter-
cross various viral epitopes. These epitopes do 
not necessarily belong to the major antigen de-
terminants class, including spike (S) protein, RBD 
domain or other S domains; they can also belong 
to other epitopes borne by the virus, which do 
not have criteria of high pathogenicity as the 
S protein, but they have criteria of immunoge-
nicity. For this purpose, some studies show that 
some non-neutralizing monoclonal antibodies 
directed to these epitopes can lead to disease 
improvements. 

According to the “Manual of Differential Di-
agnosis” (2016, R. Taylor), “dyspnea is a subjec-
tive experience of breathing discomfort, consis-
ting of different qualities that vary in intensity”; 
thus, in theory, we could also consider the psy-
chical, neurologic and metabolic and gaseous 
components. 

From a clinical point of view, patients most 
frequently describe the sensation of suffocation 
that can also be found in medium and low forms 
of pneumonia, which is less usual, this symptom 
usually belonging to critical pneumonias, bron-
chial asthma and dyspnea. This makes us think 
to the gaseous components – hypoxemia/hyper-
capnia. Hypoxemia is well tolerated, in the sense 
that patients developed an adaptive mechanism 
consisting of a sort of resistance to oxygenic evic-
tion, death being caused through marked hypo-
xemia, sometimes in the absence of severe pul-
monary tissue lesions (necrotic). 

In COVID-19, “happy hypoxemia” – which is 
also encountered in other disorders with chronic 
hypoxemia (intra-pulmonary shunts through ar-
terial-venous malformations, left-right cardiac 
shunts, atelectasis) – seems to be a mechanism 
instituted through the neuro-hormonal, chemi-
cal, physical and pressure modifications of the 
main blood gases, in concordance with the deci-
sion of the immune system to reduce exposure 
to the immunogenic forms of oxygen and to re-
sist to its low concentrations. 
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In these conditions, there appears the para-
doxical situation in which patients need oxygen 
but cannot tolerate it well. The decision of 
non-invasive administration seems to be the 
most beneficial solution; it remains to be seen if 
extracorporeal or mask administration is better 

tolerated, with a certain pressure, so that the first 
contact and the initiation of immunologic tole-
rance to be performed by the MALT of the nasal 
cavity (NALT) and  oropharyngeal cavity. q 
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