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Abstract 

 

The results of the investigation of the exact nature of the mechanisms that ensure the organism’s 

survival in the face of the pathogen’s pathological effects reveal those severe co-occurring 

manifestations that are temporally linked to a pathogen, such as those which appear in COVID-

19 patients, to be manifestations of different diseases which are brought about through the same 

pathway under the influence of different causes which include the pathogen. Since the single 

pathway through which all of such diseases, which have the same “immunological nature,” are 

brought about must be blocked for the attenuation of the influence of the pathogen to bring about 

the remission of the disease it causes, such diseases will undergo simultaneous remission when 

conditions permit immune mechanisms to attenuate the causative influence of the pathogen. And 

since the pathway must be blocked for the disease the pathogen causes to be cured, severe 

manifestations that are linked with a pathogen persist despite treatments that reduce pathogen 

load when conditions do not permit immune mechanisms to attenuate the influence under which 

any of the diseases in the same “immunological spectrum” as this disease is produced through 



the pathway, a persistence which we attributed to the pathogen’s resistance to treatment. These 

results throw light on the different immunological phenomena, from those that inspired 

variolation and vaccination to those remissions that are temporally linked with infection.    
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Introduction   

 

The immunological nature of the pathological effects of pathogens, the nature that permits 

immune mechanisms to protect organisms from such pathological effects, has been considered to 

be that which requires pathogens to be perceived as invaders, detected and eliminated and 

mechanisms which eliminate pathogens have since been referred to as “resistance” or “defense” 

mechanisms.1,2  But what has been observed is that tolerance mechanisms, which we normally do 

not think of as “immune” because they do not eliminate pathogens, are the ones that ensure 

survival in the face of diseases that are caused by pathogens and the effects of such mechanisms 

which reduce disease severity without affecting pathogen load3 have also been observed during 

the present pandemic.  

 

In some cases of severe COVID-19, loads of SARS-CoV-2 are lower than those observed in 

some mild and asymptomatic cases.4 These observations, have led clinicians to the theoretical 

picture that severe disease is a consequence of hyperinflammation which is brought about by 

SARS-CoV-2 through effects that depend on the vulnerability of the individual instead of effects 



of direct viral toxicity.5 And indeed, what these observations suggest is that rather than reducing 

pathogen load, the mechanisms that protect us from the diseases that are caused by pathogens 

reduce the vulnerability of organisms to the pathological effects of such causes so that the 

severity of such diseases reduces until they are rendered mild or asymptomatic irrespective of 

how high the pathogen load may be.  

 

When we consider them with minds that are detached from the preconceived notion that the 

nature of the pathological effects of pathogens is that which requires immune mechanisms to 

reduce pathogen load in order to protect us from such effects, a hypothesis of the immunological 

nature of the pathological effects of pathogens crystallizes out of such observations. This 

hypothesis proposes that the immunological nature of the pathological effects of pathogens, the 

nature of such effects which permits immune mechanisms to protect organisms of diverse kinds 

against them, is not one that depends on a nature that is uniquely possessed by pathogens but 

rather one which depends on a nature which pathogens share with sterile causes so that such 

mechanisms could neither detect nor destroy pathogens and therefore could not reduce pathogen 

load to bring about their effects. 

 

The consequences of this empirically-grounded hypothesis have been observed. In bats, the study 

of Matae Ahn and coworkers revealed a key mechanism that dampens the inflammation that 

occurs in response to infections with three different zoonotic RNA viruses as well as sterile 

factors without affecting the viral loads in cells which we have referred to as “immune” cells6 on 

the basis of the assumption that the reduction of pathogen loads which we have observed in them 



are brought about by immune mechanisms that protect organisms from disease. The conclusion 

to which this consequence of our empirically grounded immunological hypothesis leads is that 

those cells, which we refer to as “immune” when the pathogen loads in them are reduced, do not 

perform functions that protect the organism from disease but rather functions which we are yet to 

discover. 

 

The effects of such mechanisms which permit bats to host large loads of viruses while 

dampening the inflammation through which severe diseases are brought about in response to 

both viruses and sterile factors, asymptomatic and mild disease in the face of high loads of 

viruses in the sera or tissues6 must also be observed in humans when immune mechanisms 

protect them from disease despite high viral loads. And indeed, even though they were 

mysterious in the absence of the empirically-grounded hypothesis that predicts them, 

observations which revealed large amounts of SARS-CoV-2 in some children who experienced 

none of the symptoms of COVID-197,8 have been made during the present pandemic.  

 

It has been concluded that the most important barrier to the understanding of the disease 

tolerance through which immune mechanisms protect against disease without affecting pathogen 

loads might be that it requires studies of the whole physiological response of a body in which 

organismal function is investigated in parallel to biological mechanisms and not the study of 

isolated cells3 which we refer to as immune cells on the basis of the assumption that the reduction 

of pathogen loads that are observed in such cells are brought about by immune mechanisms for 

the purpose of protecting organisms from disease. Indeed, instead of the significant overlap 



which Ayres and coworkers expected to find between genes that ensure the survival of the 

organism in the face of disease which they investigated and those which were considered to be 

immunity genes when they were identified in studies of isolated cells, what they found was 

none.9  

 

While their findings, just like those of Matae Ahn and coworkers, lead us the conclusion that 

those cells which we refer to as “immune” do not perform functions that protect the organism 

from disease when we view them through the lens that our empirically-grounded immunological 

hypothesis holds before us, these researchers concluded that the interactions between the host 

and pathogen are complex.9 Here, we present the results of an investigation that has the capacity 

to reduce this complexity in the direction of which this empirically-grounded immunological 

hypothesis points us.  

 

Methods 

 

The reality that exists in organisms when immune mechanisms reduce the severity of the disease 

a pathogen causes and render it mild or asymptomatic without affecting pathogen load so that 

pathogen loads are lower in some cases of severe disease than in some asymptomatic and mild 

cases was illustrated with the aid of an experiment which was conducted in the mind since such a 

reality could not be illustrated in laboratory experiments.  

 



The following are the conditions which permit us to conduct the thought experiment. Let the 

space in front of a row of porous houses which all have dogs within them be the place on earth 

where extraterrestrial beings from a planet where animals do not exist have decided to rest. Let 

the aliens be repeatedly disturbed by a certain kind of rage that is produced in porous house A 

only after the entry of a particular cat and never when the cat is outside the house. Let the aliens 

assume that the nature of the disturbing rage which would permit certain immune mechanisms to 

exempt the occupants of porous houses from it is that which depends on the nature of the cat and 

conclude on the basis of this assumption that such mechanisms must achieve this desired result 

by eliminating cats from porous houses.  

 

We are able to investigate the immunological nature of the pathological effects of pathogens 

which permit immune mechanisms to protect organisms from such effects without affecting 

pathogen loads when we sufficiently consider the following results of the thought experiment. 

When the aliens observe that while a disturbing rage repeatedly follows the entry of a single cat 

into porous house A, the entry of several cats into a porous house B is not followed by any 

disturbance at all, they must necessarily be surprised until the reality illustrated by a thought 

experiment reveals the nature of the effects through which cats cause the disturbing rage in 

porous houses which permits occupants of such houses to be protected from them to be that 

which does not depend on the nature of cats since it is a nature that makes them prefer to ignore 

or escape at the sight of the dog,10 the source of such effects which they could not know in the 

absence of this thought experiment.  

 



As soon as this reality reveals the source of the disturbing rage as an animal which could either 

be sociable or aggressive in its response to the presence of the cat,10 the aliens realize that the 

nature of the effects that bring about the disturbing rage in porous houses, which permits the 

occupants of porous houses to be protected from such effects, depends on a causative influence 

that cats exert on dogs. They realize that when immune mechanisms are exposed to conditions 

that permit them to reduce this influence, the disturbing rage will not be produced in a porous 

house, irrespective of how great the number of pets in the house may be or how different the 

nature of such pets may be, if they all exert causative influences on the dog that have the same 

protection-permitting nature so that when the pathway through which the disturbing rage is 

produced by the dog in response to any of them is blocked, the influences of the others will not 

cause the disturbing rage because it is through the same pathway that the dog responds to them. 

And they are able to expect that when the conditions that permit protective mechanisms to 

reduce influences of such a nature disappear and the pathway through which the dog responds to 

them is unblocked, the dog will produce a rage in response to every single one of the pets in the 

porous house that exerts such an influence on it.  

 

Results 

 

The investigation of the immunological nature of the pathological effects of SARS-CoV-2 and 

other pathogens, which the results of the thought experiment above enable us to carry out in our 

minds, yields the following results.  

 



1. The immunological nature of the pathological effects of a pathogen depends on the 

nature of the influence it exerts on a gravity-like unobservable that produces diseases of 

different kinds in response to the influences of different causes  

 

Our investigation reveals the immunological nature of the pathological effects of the pathogen to 

be that which does not depend on the invasive and destructive nature of the pathogen but rather 

on the nature of the influence which the pathogen exerts on an unobservable which produces 

pathological effects of different kinds through its mechanisms in response to the influences 

different causes exert on it. Since the differences in the strengths of the pathogen’s influence 

under which the mechanisms of this unobservable produce different levels of disease severity, 

from most severe through mild to asymptomatic, do not have their origin in differences in the 

load of the pathogen to which the organism is exposed just as the different strengths of the sun’s 

influence under which the mechanisms of the physical unobservable known as gravity produce 

different amounts of perihelion shift do not have their origin in differences in the mass of the sun 

to which the fabric of space is exposed but rather in differences between the distances of the 

orbits of different planets from the sun so that the greatest amount of perihelion shift occurs in 

the orbit of Mercury which is the closest to the sun,11 we shall refer to this biological 

unobservable as the gravity-like unobservable. What this similarity demonstrates is that the 

mechanisms that bring about both physical and biological phenomena are similar. 

 



2. All diseases which have already been brought about through causative influences of the 

same nature as that of the infectious agent will be reduced in severity when immune 

mechanisms reduce at least one of such influences and their manifestations will disappear 

 

Since different causes which bring about pathological effects of the same immunological nature 

as the pathological effects of a pathogen must necessarily influence this gravity-like 

unobservable to bring about different diseases through the same pathway, this pathway will 

become obstructed when conditions permit immune mechanisms to attenuate the influence of at 

least one of such immunologically-linked causes. Therefore, a consequence of this result of our 

investigation is that all that are present among the diseases in the immunological spectrum to 

which the disease that is caused by a pathogen belongs will be simultaneously reduced in 

severity.  It follows, therefore, that if such protective conditions persist long enough, such 

diseases will all be rendered asymptomatic and no new disease will be produced through the 

same pathway when the body becomes exposed to their causes because the influence of such 

causes will also be attenuated. This result finds representation in two kinds of phenomena.  

 

The first are those remissions, which have continued to interest researchers because the 

manifestations they concern include malignancies which remain difficult to cure in spite of the 

many types of therapy that are available but yet have remained rare because the exact nature of 

the mechanisms that triggers the phenomenon remained a challenge.12,14 The hypothesis that such 

remissions are caused by feverish infections which appeared to be suggested by the fact that they 



are linked to such infections in time in a larger fraction of cases 13 is contradicted by the 

existence of cases in which there is no history of fever or infectious complications.14  

 

But in the light of this result of the investigation of the exact nature of those immune 

mechanisms that ensure survival in the face of disease, we see that remissions are temporally 

linked with feverish infections in most cases which have been reported because in such cases, the 

conditions that permit immune mechanisms to block the pathway through which diseases in a 

particular immunological spectrum appear about the same time as one of the diseases in the 

spectrum, which manifests with a fever when the shared pathway is not blocked early enough, is 

produced by the gravity-like unobservable in response to the influence of a pathogen. It therefore 

follows that even if the one that appears among the diseases in a particular immunological 

spectrum at the time when protective conditions appear is not caused by a pathogen or does not 

manifest with a fever when the shared pathway is not blocked early enough, the shared pathway 

will still be blocked and the remission of all that are present among the diseases in the spectrum 

will occur without being linked with a feverish infection.    

 

The phenomena of the second kind inspired different civilizations to inoculate the smallpox virus 

by means of variolation and Edward Jenner to inoculate other orthopoxviruses by means of 

vaccination.15 And what occurs in such phenomena is the protection against diseases in the same 

immunological spectrum as the disease that is caused by a pathogen A (such as the smallpox 

virus) which follows previous infection with the same pathogen or infection with another 

pathogen B that causes one of the diseases in the same spectrum (such as the cowpox virus) 



when conditions permit immune mechanisms to reduce the causative influence of pathogen A (in 

the case of the phenomenon that inspired variolation) or the influence of pathogen B (in the case 

of the phenomenon that inspired vaccination) and therefore to block the pathway through which 

all diseases in the spectrum are produced by the gravity-like unobservable.  

 

The observation in the African nation of Uganda that patients with low versus those with high 

previous Plasmodium falciparum exposure have an increased frequency of severe or critical 

COVID-19, which was presented in a study that highlights the importance of understanding the 

potential clinical and therapeutic implications of overlapping co-infections,16 when viewed in the 

light of the results of our investigation, leads us to the conclusion that malaria is one of the 

diseases in the immunological spectrum to which COVID-19 belongs. The consequence of this 

conclusion is that those who have survived despite high previous Plasmodium falciparum 

exposure are more likely to be exposed to conditions that permit immune mechanisms to reduce 

the severity of the diseases in that spectrum by blocking the pathway through which they are 

produced by the gravity-like unobservable in response to their different causes and therefore 

more likely to be those in whom the frequency of severe or critical manifestations of such 

diseases will be lowest. This consequence finds representation in the fact that the African region, 

which is at the most risk of malaria, has a comparatively lower COVID-19 disease burden than 

other regions of the world instead of the mass COVID-19 catastrophe which was predicted to be 

its fate on the basis of what was known about how the disease is transmitted and evidence of 

extensive SARS-CoV-2 spread in the region17,18 and in the fact that the exception in the region is 

South Africa,17 a nation which had low malaria levels by the time the pandemic began.19 

 



And malaria is not the only disease which observations demonstrate to be part of the 

immunological spectrum to which COVID-19 belongs. The fact that a patient with systemic 

lupus erythematosus (SLE) and severe COVID-19 pneumonia who was managed conservatively 

without specific antivirals or steroids recovered spontaneously20 demonstrates the multisystem 

manifestations that are seen in SLE to be manifestations of different diseases in the 

immunological spectrum to which COVID-19 belongs. And the fact that all evidence of 

hematological malignancy disappeared in two patients who presented with acute myeloid 

leukemia and relapsed acute lymphoblastic leukemia concomitantly with COVID-19 pneumonia 

despite the fact that they chose to have only supportive care until recovery from COVID-19 

demonstrates that such cancers are also diseases that belong to the immunological spectrum of 

COVID-19.21 

 

3. Manifestations of different diseases appear concomitantly when immune mechanisms no 

longer block the pathway through which they are all produced under influences of the 

same kind as the influence of the pathogen  

Upon the disappearance of the conditions that permitted immune mechanisms to block the 

pathway through which different diseases are produced by the gravity-like unobservable in 

response to influences of the same nature as the influence of the pathogen, such diseases will 

produce their manifestations concomitantly if their causes are already present even if the 

pathogen is not present at such a time. It therefore follows that for as long as the pathway 

remains unblocked, such manifestations will persist and new manifestations will be produced 

through the pathway as the organism becomes exposed to causes which were absent when 

protective conditions disappeared. 



 

This result finds representation in the broad spectrum of manifestations which we have observed 

in patients with the disease known as COVID-19 which SARS-CoV-2 causes, co-occurring 

manifestations which led us to the conclusion that this disease, which initially appeared to be just 

an upper respiratory disease when the pandemic began, is a multi-organ disease.22 It also finds 

representation in Long COVID, which is characterized by the persistence of symptoms which 

appear during SARS-CoV-2 infection or in individuals who were asymptomatic while infected as 

well as the appearance of new diseases after infection, and which has posed a significant 

challenge for patients, physicians and society at large.23   

 

Discussion 

 

The results of the investigation of the immunological nature of the pathological effects of SARS-

CoV-2 and other pathogens which permits immune mechanisms to protect some individuals from 

such effects despite high pathogen loads demonstrate that the occurrence of such pathological 

effects does not depend on a nature that requires immune mechanisms to attack and destroy 

pathogens in order to protect us but rather on a nature of their causative influence which allows 

immune mechanisms to protect us without reducing pathogen load by blocking the pathway 

through which the pathological effects of other causes which exert causative influences of the 

same nature are brought about. And in the light of these results we see that only when we 

become able to block this shared pathway will we be able to cure, with precision, those severe 

manifestations which occur in spite of lower loads of a pathogen that causes only one of the co-



occurring diseases that produce such manifestations and in spite of treatments that achieve the 

desired result of reducing the load of such a pathogen.  

 

We are therefore able to answer the question, “Do we need to reconsider treatment Protocol?” 

which was asked by the clinicians who reported recovery in a case of SLE with severe COVID-

19 pneumonia which was managed conservatively without specific antivirals or steroids.20 And 

the answer is that treatment protocol now needs to do more than reduce pathogen load with 

specific anti-pathogen treatments if co-occurring diseases that produce severe manifestations 

despite lower loads of the pathogen that causes one of them from will be prevented from causing 

death with precision. Such protocol must also block the pathway through which the 

manifestations of diseases that co-occur with the diseases that the pathogen causes by exposing 

immune mechanisms to conditions that permit them to attenuate the influence of the pathogen, 

the nature of which is the same as the influences through which all other diseases in the 

pathogen’s immunological spectrum are produced. 

 

The surprised clinicians who reported the disappearance of all evidence of hematological 

malignancy in two patients who presented with acute leukemia concomitantly with COVID-19 

pneumonia and had only supportive care until recovery from COVID-19 asked if COVID-19 

could induce remission of acute leukemia and demanded investigations to find an explanation for 

such regression that is associated with infection with the hope that such investigations will lead 

to an understanding of the immunological mechanisms and consequently to the discovery of a 



new therapeutic modality for patients with hematological malignancies.21 And such investigation 

which they demanded now furnishes us with the capacity to answer their question.  

 

The manifestations that include those of the disease that SARS-CoV-2 causes, which all 

appeared to be manifestations of this single disease that is known as COVID-19, do not induce 

the remission of malignancies that appear concomitantly with them. Such malignancies only 

disappear because their immunological spectrum, which includes not only those of diseases 

which our oncologists attempt to cure with cancer treatments but also COVID-19 and other 

diseases which they do not attempt to cure with such treatments, are all produced through the 

same pathway and upon the appearance of conditions that permit immune mechanisms to 

attenuate the influence of the cause of any of these diseases, the shared pathway is blocked and 

the manifestations of all the diseases in the spectrum disappear. Therefore, such new therapeutic 

modality that patients with malignancies need is that which will enable oncologists to block the 

pathway through which the gravity-like unobservable produces all diseases which belong to the 

same immunological spectrum as such malignancies.  

 

The results of this investigation also throw light on the origin of those multisystem 

manifestations, such as those of SLE, which we attribute to a pathogen when the different 

diseases in the immunological spectrum of the pathogens are produced by the gravity-like 

unobservable in response to the influence of the same nature as the influence of the pathogen 

which their causes exert on it and which we attribute, in the absence of the pathogen, to a 

mistaken attack on the body that immune mechanisms make because the pathogen is mimicked 



in absentia. In the light of these results, we are able to explain why such multisystem 

manifestations that are linked with pathogens occur even in the absence of pathogens without 

resorting to assumption of autoimmunity.  

 

Such multisystem manifestations are only linked with a pathogen because they are brought about 

by their different causes through influences that have the same immunological nature as the 

influence of the pathogen so that when the pathway through which the pathogen’s pathological 

effects are produced is unblocked, such multisystem manifestations will appear without the 

manifestations of the disease the pathogen causes if the pathogen is absent or no longer exerts a 

causative influence on the gravity-like unobservable at such a time.  

 

On the basis of the assumption that multisystem manifestations, such as SLE, that are temporally 

linked with pathogens are brought about by such pathogens through the induction of 

autoimmunity, the notion of vaccine-induced autoimmune response is suggested whenever such 

manifestations are temporally linked with vaccines.24,25 But the light that the results presented 

here has thrown on the origin of the multisystem manifestations, which appeared to be 

autoimmune in the absence of such results, enables us to see that neither pathogens nor vaccines 

are the cause of such multisystem manifestations with which they are temporally linked.  

 

The immune mechanisms that protect from the pathological effects of the pathogen do not 

achieve this desired result by attacking the pathogen and therefore could not bring about 

pathological manifestations by mistakenly attacking the organism when the pathogen is 



mimicked in absentia. Multisystem manifestations are brought about by their causes through 

their influence on the gravity-like unobservable and the temporal relationship between such 

multisystem manifestations and the pathogen is a consequence of the concomitant appearance of 

the pathological effects of the pathogen and those of the different unknown causes of such 

manifestations upon the disappearance of the conditions that permit immune mechanisms to 

block the pathway through which pathological effects are produced by this unobservable in 

response to causative influences of the same nature which the pathogen and such causes exert by 

reducing the influence of the pathogen or one of such unknown causes with which the pathogen 

is immunologically linked. The appearance of such multisystem manifestations which we 

described as autoimmune must therefore occur whenever conditions that permitted the 

obstruction of this shared pathway disappear and the gravity-like unobservable produces 

pathological effects in response to their different unknown causes even if the pathogen is absent 

at the time.  

 

The results presented here, however, do not furnish us with answers to the following important 

questions. What are the predictors of a state in which conditions permit protective mechanisms to 

block the pathway through which different diseases with the same immunological nature are 

produced in response to different causes through the same pathway by reducing the causative 

influence of the pathogen? And how can we bring about such a state in those individuals who 

suffer from severe manifestations that are linked with a pathogen despite treatments that reduce 

pathogen load because diseases of different kinds, which are produced through the same pathway 

as that which the pathogen causes, continue to exert their causative influence on the gravity-like 

unobservable?  



 

The answers to these questions call for an investigation of the purpose for which those 

mechanisms that reduce pathogen load exist, the nature of the gravity-like unobservable which 

produces different diseases under the influence of different causes as well as the nature of the 

immune mechanisms which block the pathway through which such diseases are produced and 

protect organisms from diseases without affecting pathogen loads. And the results of such 

investigation ought to be presented in another paper in the shortest possible time. 

 

Declaration of Competing Interest 

 

I declare that there are no known competing financial interests or personal relationships that 

could have appeared to influence the work reported in this paper. 

 

Acknowledgement 

 

I am grateful to Priscillia for her assistance throughout the process of preparing this manuscript. 

 

References 

 



1. Medzhitov R, Schneider DS, Soares MP. Disease tolerance as a defense strategy. Science. 

2012;335(6071):936-41. doi: 10.1126/science.1214935.  

2. McCarville JL, Ayres JS. Disease tolerance: concept and mechanisms. Curr Opin Immunol. 

2018;50:88-93. doi:10.1016/j.coi.2017.12.003 

3. Schneider, D.S. Immunology’s intolerance of disease tolerance. Nat Rev Immunol. 

2021;21:624–625. https://doi.org/10.1038/s41577-021-00619-7 

4. Hasanoglu I, Korukluoglu G, Asilturk D, Cosgun Y, Kalem AK, Altas AB, Kayaaslan B, Eser 

F, Kuzucu EA, Guner R. Higher viral loads in asymptomatic COVID-19 patients might be the 

invisible part of the iceberg. Infection 2021;49:117-126. doi: 10.1007/s15010-020-01548-8.   

5. Weatherhead JE, Clark E, Vogel TP, Atmar RL, Kulkarni PA. Inflammatory syndromes 

associated with SARS-CoV-2 infection: dysregulation of the immune response across the age 

spectrum. J Clin Invest 2020;130:6194-6197.  

6. Ahn M, Anderson DE, Zhang Q, et al. Dampened NLRP3-mediated inflammation in bats and 

implications for a special viral reservoir host. Nat Microbiol 2019;4:789-799. 

https://doi.org/10.1038/s41564-019-0371-3 

7. Brodin P. Why is COVID‐19 so mild in children? Acta Paediatrica 2020;109:1082–1083. doi: 

10.1111/apa.15271.  

8. Kam KQ, Yung CF, Cui L, et al. A well infant with coronavirus disease 2019 (COVID-19) 

with high viral load. Clin Infect Dis 2020;71:847-849. doi: 10.1093/cid/ciaa201 



9. Ayres JS, Freitag N, Schneider DS. Identification of Drosophila mutants altering defense of 

and endurance to Listeria monocytogenes infection. Genetics 2008;178:1807–1815. 

https://doi.org/10.1534/genetics.107.083782 

10. Menchetti L, Calipari S, Mariti C, Gazzano A, Diverio S. Cats and dogs: Best friends or 

deadly enemies? What the owners of cats and dogs living in the same household think about their 

relationship with people and other pets. PLoS One 2020;15:e0237822. doi: 

10.1371/journal.pone.0237822.   

11. Genova A, Mazarico E, Goossens S. et al. Solar system expansion and strong equivalence 

principle as seen by the NASA MESSENGER mission. Nat Commun 2018;9:289. 

https://doi.org/10.1038/s41467-017-02558-1 

12. Ricci SB, Cerchiari U. Spontaneous regression of malignant tumors: Importance of the 

immune system and other factors (Review). Oncol Lett. 2010;1(6):941-945. 

doi:10.3892/ol.2010.176.  

13. Hobohm U. Fever therapy revisited. British Journal of Cancer 2005; 92:421–425. 

doi:10.1038/sj.bjc.6602386. 

14. Tadmor T. Time to Understand More about Spontaneous Regression of Cancer. Acta 

Haematol. 2019;141(3):156-157. doi: 10.1159/000496680. 

15. Riedel S. Edward Jenner and the history of smallpox and vaccination. Proc (Bayl Univ Med 

Cent) 2005;18:21-25. doi: 10.1080/08998280.2005.11928028.  

16. Achan J, Serwanga A, Wanzira H, Kyagulanyi T, Nuwa A, Magumba G, Kusasira S, 

Sewanyana I, Tetteh K, Drakeley C, Nakwagala F, Aanyu H, Opigo J, Hamade P, Marasciulo M, 



Baterana B, Tibenderana JK. Current malaria infection, previous malaria exposure, and clinical 

profiles and outcomes of COVID-19 in a setting of high malaria transmission: an exploratory 

cohort study in Uganda. Lancet Microbe 2022;3:e62-e71. doi: 10.1016/S2666-5247(21)00240-8.  

17. Wamai RG. Hirsch JL, Van Damme W, Alnwick D, Bailey RC, Hodgins S, Alam U, Anyona 

M. What Could Explain the Lower COVID-19 Burden in Africa despite Considerable 

Circulation of the SARS-CoV-2 Virus? Int. J. Environ. Res. Public Health 2021;18:8638. 

doi:10.3390/ijerph18168638 

18. Hussein MIH, Albashir AAD, Elawad OAMA, et al. Malaria and COVID-19: unmasking 

their ties. Malar J 2020;19:457. doi: 10.1186/s12936-020-03541-w.  

19. Burke A, Dandalo L, Munhenga G, Dahan-Moss Y, Mbokazi F, Ngxongo S, Coetzee M, 

Koekemoer L, Brooke B. A new malaria vector mosquito in South Africa. Sci Rep 

2017;7:43779. doi: 10.1038/srep43779.  

20. Patro P, Sahu S, Iqbal S, Behera I, Samal P, Mohapatra S. Spontaneous recovery in a case of 

lupus with severe COVID-19 pneumonia; Do we need to reconsider treatment Protocol? Indian 

Journal of Rheumatology 2021;16:333-337 

21. Kandeel EZ, Refaat L, Abdel-Fatah R, Samra M, Bayoumi A, Abdellateif MS, Abdel-Hady 

H, Ali M, Khafagy M. Could COVID-19 induce remission of acute leukemia? Hematology 

2021;26:870-873, doi: 10.1080/16078454.2021.1992117 

22. Nalbandian A, Sehgal K, Gupta A, et al. Post-acute COVID-19 syndrome. Nat Med 

2021;27:601-605. doi: 10.1038/s41591-021-01283-z.  



23. Deer RR, Rock MA, Vasilevsky N, et al. Characterizing Long COVID: Deep phenotype of a 

complex condition. eBioMedicine 2021;74:103722. doi: 10.1016/j.ebiom.2021.103722.  

24. Velikova T, Georgiev T. SARS-CoV-2 vaccines and autoimmune diseases amidst the 

COVID-19 crisis. Rheumatol Int. 2021;41(3):509-518. doi: 10.1007/s00296-021-04792-9. 28.  

25. Raviv Y, Betesh-Abay B, Valdman-Grinshpoun Y, Boehm-Cohen L, Kassirer M, Sagy I. 

First Presentation of Systemic Lupus Erythematosus in a 24-Year-Old Male following mRNA 

COVID-19 Vaccine. Case Rep Rheumatol. 2022;2022:9698138. doi: 10.1155/2022/9698138 

 

 

 

 

 

 


